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Executive Summary

MARINE WATER QUALITY (CHAPTER 2.0)

To satisfy Project Certificate (PC) Conditions No. 76, 87, 89 and 99(a), the marine water quality component
involved the collection of water quality samples at four sampling stations downstream from the primary effluent
discharge point (MP-05) in Milne Port (distributed in a radial design up to 250 m from the discharge point) to
monitor for potential changes in water quality due to site drainage and operational discharges (including iron ore
stockpile run-off). Four additional water quality stations downstream from a second discharge point (MP-06) were
monitored in the same way in 2020.

In 2020, reported analytical results for conventional water quality parameters — major ions, nutrients, metals,
hydrocarbons, and polycyclic aromatic hydrocarbons (PAHs) — were generally within ranges observed during
previous Marine Environmental Effects Monitoring Program (MEEMP) sampling programs (2015 to 2019) with no
exceedances of Canadian Council of Ministers of the Environment (CCME) water quality guidelines. Consistent
with previous programs, hydrocarbons and PAHs were not detected in the water samples collected in 2020. In
addition, fecal coliform concentrations were not detected in the 2020 samples, suggesting that the treated effluent
discharge collection system continues to be effective at limiting ingress to the marine environment. In fact, a
substantial proportion of parameters analyzed in the water samples from Milne Inlet were not detected at all in
downstream sampling stations.

Collectively, measured concentrations of parameters of potential concern (e.g., metals, nutrients, hydrocarbons)
were either not detected or were present at low concentrations, such that adverse impacts to the biota in the Milne
Inlet receiving environment are not expected. Increased iron deposition in the marine environment as a result of
Project activities is an issue of concern for local Inuit. Since CCME marine water quality guidelines for iron have
not been developed, 2020 data were compared to those collected during previous MEEMP programs performed
between 2015 and 2019 to evaluate whether changes have been observed over time. Analysis shows that iron
concentrations in the 2020 water samples remain well within the 2015 to 2019 range of detected concentrations.

Overall, results to date indicate that construction and operational activities at Milne Port do not appear to
have resulted in adverse effects on marine water quality as measured concentrations remain below the
applicable water quality guidelines or were found to be consistent with results from previous sampling
years for those parameters without established guidelines (such as iron).

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, marine water quality
monitoring for site drainage and treated effluent discharges is recommended to continue in order to monitor for
potential changes in downstream water chemistry from these activities and provide continuity in the established
analytical time series for the MEEMP.

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, 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 issues (e.g., ore dust, hydrocarbon deposition) and/or
physical impacts (sediment re-suspension and transportation) in the marine environment.
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Analyses of the physical and chemical composition of sediments were conducted on samples collected from a
total of 60 stations, as well as at two additional non-transect stations included for consistency to previous MEEMP
programs. In general, concentrations of metals were determined to be less than applicable sediment quality
guidelines, with few exceptions. Concentrations of volatile organic compounds, hydrocarbons, and polycyclic
aromatic hydrocarbons were also mostly below the detection limits. Statistical correlation analysis of spatial trends
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.

Minor exceedances of sediment quality guidelines were noted for arsenic and nickel 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 variability in measured concentrations of both metals closer to
Milne Port was well explained by the variability in percent fines, which was shown to increase with greater
distance from the Ore Dock due to natural coastal sorting processes. The low magnitude exceedances of Interim
Sediment Quality Guidelines (ISQGs) in some samples are most likely reflective of background conditions and
related to physical sediment properties (i.e., percent fines), rather than contamination caused by Project activities.

Sediment grain size, particularly the percentage of fines, is an important measure of sediment quality because
metals tend to accumulate to a greater degree in finer sediments as a result of both physical and chemical factors
(e.g., increased surface area to volume ratio). Comparison of the percentage of fine sediment over time along the
transects did not indicate statistically significant changes in fines content from the previous year (2020 vs. 2019),
nor between the six-year period from 2014 and 2020.

Importantly, increased iron content in sediments — flagged as of concern to local Inuit due to the potential for
increased deposition of iron ore in the form of dust or in runoff from storage stockpiles as a result of the Project —
were rarely observed at concentrations greater than those observed during the 2014 baseline characterization
program. Comparison of the iron sediment concentrations over time along the transects did not indicate
statistically significant changes in iron content from the previous year (2020 vs. 2019) nor between 2014 and
2020.

Monitoring results for 2020 remained within the original Final Environmental Impact Statement (FEIS) predictions,
which forecasted no significant residual effects on sediment quality but indicated the potential for minor localized
increases in nutrient, metal, or hydrocarbon concentrations that would not exceed CCME sediment quality
guidelines. The 2020 monitoring results and sediment monitoring results to date suggest 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.

Overall, results to date indicate that construction and operational activities at Milne Port do not appear to
have resulted in adverse effects on marine sediment quality, as measured parameters are generally
consistent with previous years, remain within thresholds in the interim CCME sediment quality
guidelines, and do not show spatial patterns attributable to Project activities.

Moving forward, it is recommended that monitoring of marine sediment quality within the study area should
continue, but is not required annually, commensurate with the low magnitude and localized effects of the Project
on sediment quality within Milne Inlet.
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BENTHIC INFAUNA (CHAPTER 4.0)

To satisfy PC Condition 99(a) and 99(c), the 2020 benthic infauna component involved the collection of

60 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. 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).

As observed in 2018 and 2019, benthic infauna communities in Milne Inlet were mainly dominated by
polychaetes. Malacostraca crustaceans were co-dominant with polychaetes along the Coastal Transects whereas
further offshore in deeper waters, polychaetes co-existed with Malacostraca crustaceans, bivalves, and ostracods.
Statistical analysis is 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 generally decreases 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 2020, or
were not significantly lower relative to 2018 or 2019. Moreover, richness values along all four transects in

2020 were not significantly different to those calculated for 2018.

In 2020, benthic infauna communities were diverse throughout the study area and well established in both habitat
types. There were no consistent differences between years (2020 vs 2019, or between 2020 vs 2018/2019) in
benthic community indicators along the four transects and, in isolated instances where indicators were
significantly different between years, endpoints tended to be higher in 2020. 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 2020 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 2020 remained within original FEIS predictions, which forecasted no significant adverse
residual effects to Arctic char habitat. The 2020 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 adversely affected benthic infaunal communities in the study area.

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.

Moving forward, it is recommended that monitoring of benthic infauna should continue moving forward, but on a
reduced frequency (i.e., every 2-3 years), commensurate with the low magnitude and localized effects of the
Project on both benthic communities and marine sediment quality within Milne Inlet.
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SUBSTRATE, MACROFLORA AND BENTHIC EPIFAUNA (CHAPTER 5.0)

The study of substrate, macroflora, and benthic epifauna fulfills PC Condition No. 99(a), (c) and is relevant to PC
Conditions 76, 83(a), 84 and 87. Surveys were modified in 2020 to replace belt transects previously deployed in
the same general locations, which had been determined to be ineffective due to a high proportion becoming
twisted, moved, or obscured within one year of deployment. Surveys consisted of dive surveys and underwater
video monitoring within ten steel frame quadrats permanently installed on the sea floor; of these, five quadrats
were established in the Project exposure area and the other five in a nearby reference area, outside of the zone of
influence of project effects. The quadrats were analyzed to record percent (%) cover of substrate type, benthic
macroflora and sessile benthic epifauna, according to the classification system outlined in the 2017 MEEMP
report (Golder 2018), as well as taxonomic identification of benthic epifauna down to the lowest practical
taxonomic level, species richness, their abundance (counts and% cover), and diversity (Simpsons Diversity
Index).

Substrates documented within the quadrats are predominantly soft, dominated by silt and sand, consistent with
what has been observed previously at Milne Port, and no significant differences in overall composition were
observed between the Project exposure area and the reference area. Percent cover, abundance, species
richness and diversity of macroflora, sessile epifauna and motile epifauna were variable within and between
quadrats, with significant differences observed between survey areas for some metrics, which is expected in this
dynamic environment.

As surveys in 2020 represented the first year of quadrat-based observations, comparative statistical analysis of
annual changes in percent cover, abundance, richness, and diversity will be performed in subsequent survey
years. Qualitative differences in taxonomic observations between survey years were minor and largely
represented species seen in low abundances or species that were relatively motile.

Observed differences between survey years and survey areas are considered minor and are likely due to natural
variability or within the range of error of survey methodology. Observations reveal no evidence of spatial or
temporal trends that might be associated with the construction and operation of Milne Port.

Overall, 2020 results indicate that that construction and operational activities at Milne Port do not appear
to have resulted in adverse effects on macrofloral and epifaunal benthic communities in the marine
receiving environment.

FISHING EFFORTS AND CATCH DATA (CHAPTER 6.0)

To satisfy PC Condition No. 99(b)(ii), (c), 113, and 114, sampling was conducted throughout the Milne Port area
to assess relative abundance of Arctic char and other fish species. Multiple sampling methodologies were
employed to target different species and habitat types, including gill net, Fukui trap, hoop net, angling beach seine
and otter trawl. Collected fish were identified to species before being released.

Fish captures in 2020, as in 2019, were higher relative to previous years which is attributed to the increased
length of the sampling program, and corresponding higher fish sampling effort. Taxonomic composition of fish
captures did not materially change from previous sampling years, with Arctic Char (Salvelinus alpinus), Fourhorn
Sculpin (Myoxocephalus quadricornis) and Shorthorn Sculpin (Myoxocephalus scorpius) still comprising a majority
of the total catch. Eight other species were caught, including Greenland Cod (Gadus ogac), Arctic Sculpin
(Myoxocephalus scorpioides), Sandlance (Ammodytes sp.), Arctic Staghorn Sculpin (Gymnocanthus tricuspis),
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Fourline Snakeblenny (Eumesogrammus parecisus), Polar Cod (Arctogadus glacialis), Triglops sculpin (Triglops
sp.) and unidentified sculpin species (Cottidae indet.). Polar Cod and Triglops sculpin represent the first
occurrence of these taxa in MEEMP surveys.

Relative taxonomic composition of fish captures differed from previous survey years. In 2020 Fourhorn Sculpin,
Shorthorn Sculpin, and Arctic Char comprised 71% of the total catch, in contrast to previous survey years where
these species comprised over 99% of the total catch. This change does not reflect a change in species
composition, but rather is a reflection of the change in efforts and methodology that led to higher captures of
species that were rare or unobserved under previous efforts.

No single fishing method was effective at capturing all species observed in Milne Port fishing surveys. Gill net
surveys were the most effective, capturing seven taxa, followed by hoop nets and Fukui traps with six taxa. Gill
nets also remain the most effective method for monitoring Arctic Char, accounting for 97% of all Char captured in
2020 fish surveys. Hoop nets were added to the fishing surveys following a trial in 2019; this method is being
evaluated as a replacement for Fukui traps, which have historically yielded low catches. In 2020, hoop nets
captured a total of 84 fish, representing six species including Greenland Cod, which had not been represented in
fish surveys since 2014, compared to 43 fish in Fukui traps. Catch Per Unit Effort (CPUE) for hoop nets was
higher than Fukui traps, indicating this method is a suitable replacement.

Statistical comparison of CPUE, species composition and relative abundances is not possible under current
methodologies due to variations in total efforts and fishing locations. It is recommended that these fishing efforts
be standardized in the future to facilitate the ability to make comparisons between survey years.

Overall, the similarities observed across sampling years for both species occurrence and relative
abundance suggests that construction and operational activities at Milne Port do not appear to have
resulted in changes to local fish communities to date based on qualitative assessment. Annual fish
sampling has yielded comparable numbers and proportional representation of the dominant fish species
in Milne Port (Arctic Char, Fourhorn Sculpin and Shorthorn Sculpin) with no indication of Project-related
impacts on the local fish community in Milne Port.

FISH HEALTH AND TISSUE CHEMISTRY (CHAPTER 7.0)

In 2020, 680 fish belonging to seven species were captured, measured and weighed. Similar to previous years,
the fish community was dominated by Arctic Char (Salvelinus alpinus), Fourhorn Sculpin (Myoxocephalus
quadricornis) and Shorthorn Sculpin (Myoxocephalus Scorpius), indicating no notable changes to the overall
fish community in the Milne Port area. Fish health and tissue chemistry data collected in 2020 were compared to
results from the two previous years of monitoring (i.e., 2018 and 2019). Differences were observed among years
in fish size; however, these differences were small and inconsistent among years and likely reflect natural
variability in these fish populations over time, rather than effects due to the Project. Stomach contents of captured
fish suggest Arctic Char and Fourhorn Sculpin are generalists; the diet of these species appears to be adaptable,
reflecting the catchability of prey items at the time rather than a strict adherence to a specific diet.

Detailed fish health data were collected for Fourhorn Sculpin and H. arctica in 2020 to align fish sampling
methods with future monitoring requirements under the Metal and Diamond Mine Effluent Regulations (MDMER;
Government of Canada 2002). Based on internal and external examinations, Fourhorn Sculpin from the Milne Port
area appear to be healthy. Sample timing was appropriate for evaluating reproduction in Fourhorn Sculpin,
meaning adequate gonad development had occurred to assess gonad endpoints (e.g., gonadosomatic index).
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The sample timing may not be optimal for the wrinkled rock-borer (Hiatella arctica) reproductive endpoints
because gonad tissue could not be readily collected from the H. arctica. As 2020 was the first year, detailed fish
health data were collected for sentinel species in the Milne Port area, no comparisons to previous years are
provided in this report.

Fish tissue chemistry results for Arctic Char sampled in 2020 were similar to historical data collected for the Milne
Port area since 2010. Results for Fourhorn Sculpin and H. arctica were also similar to data collected in recent
years for most metals. Statistically significant increases were observed since 2018 for some contaminants of
potential concern in Arctic Char and H. arctica (e.g., aluminum and magnesium); however, differences were small
and often inconsistent, likely reflecting natural variability in both the bioavailability and subsequent uptake of
metals, reflected in the reported tissue concentrations.

All tissue samples for Arctic Char, Fourhorn Sculpin and H. arctica collected from 2018 to 2020 were below Health
Canada’s Maximum Levels for Chemical Contaminants in Foods mercury consumption guideline (Health Canada
2015) and below the British Columbia Ministry of Environment fish tissue guidelines for selenium (BC MOE 2014).

Impact predictions in the original FEIS (Baffinland 2012) forecasted the potential for low magnitude changes in
some ecological parameters, such as water quality and Arctic Char tissue chemistry, but characterized these
changes as not significant. Overall, monitoring data from 2020 align with these predictions, as any observed
changes have generally been minor, either within established guidelines or consistent with baseline
conditions. At present, monitoring indicates that mitigation measures are functioning as intended and
that Project activities are being managed in a way that has not resulted in adverse effects on the marine
ecosystem. To date, construction and operational activities at Milne Port do not appear to have negatively
affected fish health or tissue chemistry in the Milne Port area.

NIS/AIS MONITORING (CHAPTER 8.0)

Comprehensive sampling occurs in the marine environment to monitor for the presence of non-indigenous
species (NIS) and aquatic invasive species (AlS), fulfilling PC Conditions No. 87, 89, and 91; NIS is any species
that exists outside the region where it originated naturally with the potential to become harmful whereas AIS are
essentially NIS that become harmful or are known to cause harm elsewhere. The program includes targeted
sampling efforts such as zooplankton tows and ship hull surveys, in addition to screening all species identified
through the other marine sampling programs in Milne Port such as fish and benthic infauna surveys and offset
habitat monitoring. All species are compared to a taxonomic inventory for Milne Inlet — developed using data from
previous surveys, including pre-Project baseline data, and updated annually. Any taxa that are not part of the
inventory are assessed further through literature reviews to determine if their range on record includes north
Atlantic, Arctic and/or Canadian Arctic waters, and are cross-referenced against both global and domestic
databases of known invasive taxa (e.g., Molnar et al. 2008; Casas-Monroy et al. 2014). Any taxa identified as
potentially non-indigenous or invasive are sent to a DFO-endorsed laboratory at Université Laval for independent
verification. Results and rationale for the independent verifications are reviewed and taxa that are not determined
to be “no risk” undergo a detailed information gathering stage and, ultimately, either placed on the “Watchlist” or
the “Trigger List”; the Watchlist is comprised of taxa that are considered to be low risk (i.e., not listed on AIS
databases but Canadian Arctic not part of accepted range on record) or high risk (i.e., listed on AlS databases
and/or Canadian Arctic not part of accepted range on record) but not attributable to the Project while the Trigger
List is comprised of high risk taxa introduced via Project shipping activities.
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Sixty stations were sampled for benthic infauna in 2020, representing the highest sampling effort for this
component to date. A total of 369 different taxa were identified in 2020, including 33 taxa that showed no previous
record on the existing taxonomic inventory for Milne Port (i.e., had not been observed in previous surveys). While
four of the newly identified taxa (Ammodytes hexapterus, Hesperonoe sp., Ampharete petersenae, and Amphitrite
birulai) do not have clear records of occurrence in the Canadian Arctic, none are listed on the AIS databases.
Accordingly, these four taxa are considered low risk and have been placed on the project ‘Watchlist’. Additionally,
2020 benthic infauna samples included three taxa (Pseudofabricia aberrans, Sosane wireni and Marenzelleria
viridis) that were flagged in previous years due to uncertainties in their natural range or because they were listed
on an AlS database. Similar to previous years, these three specimens were sent to the Université Laval for
independent verification and remain on the project ‘Watchlist’. The majority of identified taxa in benthic infauna
samples collected at Milne Port and Ragged Island were not considered NIS or AIS.

Eight macroflora, benthic epifauna, and zooplankton taxa that had not been identified previously in surveys at
Milne Port were identified in 2020 sampling. All newly observed taxa have described ranges that include the
Canadian Arctic and none are listed on AlIS databases, and therefore are not considered to be of concern for
Milne Inlet.

Presence of a NIS fish taxa, the Pacific Sandlance (Ammodytes hexapterus), was confirmed through genetic
analysis; however, scientific literature indicates this is a range expansion induced by climate change rather than a
Project-related introduction (Falardeau et al. 2017). Accordingly, this species has been added to the project
‘Watchlist’.

Ship hull biofouling monitoring has been included in the NIS/AIS program since 2018 and consists of conducting
underwater video surveys of the hulls of ore carriers using an ROV-based underwater video system. Video
footage is subsequently reviewed by qualified biologists to identify potential biofouling species to the lowest
practical taxonomic level. In 2020, a total of three ore carriers were surveyed, and time spent surveying each ship
increased since 2019, due to a greater focus on surveying whole sides of the vessels at anchor. Two of the ore
carriers showed extensive biofouling and organisms observed include barnacles of indeterminate species,
calcareous tube worms of indeterminate species, unidentifiable encrusting organisms, and an unidentifiable
filamentous taxon. The taxonomic resolution of biofouling organisms did not improve in the third year of
monitoring, despite the inclusion of a high-resolution camera and having a biologist with local Arctic fauna
knowledge present with the ROV operator. No taxa were not resolved to species level due to the difficulty of
identification of encrusting or small-bodied taxa without a voucher specimen.

The NIS/AIS program represents the most comprehensive monitoring program for NIS/AIS conducted by a
marine port in Canada. Approximately 800 taxa have been identified in Milne Inlet through NIS/AIS
monitoring to date, and include macroflora, zooplankton, benthic invertebrates and fish. The identification
and flagging of individual taxa out of the hundreds identified in Milne Inlet indicate this surveillance
program is effective and functioning as intended. The vast majority of these taxa have been designated as
“No Risk” and are not considered to be of concern. Independent verification and directed literature review
of flagged specimens from 2020 have resulted in four taxa (3 benthic invertebrates and 1 fish) requiring
increased monitoring effort and/or investigation, such as review by external taxonomic specialists and/or
DNA analysis. To date, no Project-related introduction of a NIS/AIS species have been documented at
Milne Port and the requirement for a rapid response has not been triggered.
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B>PMAGE ALTE <L <1d<c*NPNT A<D <o<o<* Do Acn < B>*D B>*DIGAGS IS bNC>YoC bN~oM e 60
B>AMAUN TS, <L L5 ACYDrbea® 5N° bN=g D> Do B>PANS A >NC>E <M o<1 P2 o-<lo- MEEMP DG*U¥o°,
AL=a AcP>*D%, bNPLIC WAC b>rY > > DM g >*DC ID*CPo* I 5<o<I* D boA*a = 5 L CDha S, b<P<IWAC
<OENCH>oNt. bNPLIE <a®<<1<5NF bal < Ada, HIADP<* (hydrocarbon), <‘L_> polycyclic aromatic hydrocarbons-
o€ (PAHs) CL>*Csc_t AC & BT b>rNN¥N0S PLP>YoC. aN>Pno oS Acn BN Do b>MAG™® AcD>Tc

boAP> TPV @ Da AP P>D® H<oI* Do WA *o© bNALYC bN*<-c<o**0< “d“N*¢/L:*d< boC*Lo €
DYGECECI>V 0% APWAD>< I g€ oo Do AoD>o< BPDCAM>Vo-C P=U<lo-c.

MPYo® DLCP> NG Ao<do<%DC b oAa o< L CDYn <™ o b>rY>c > <dob- < (arsenic) <L_> o-d=-_I (nickel)
PY<lo- APLPYD>PCDS Acn<STE-ALC, NAC AN D DYGCHC>Yen oS0 b 5rac <L <M<y D<
DN P> YoC DYGECHCI>Y 0% APRSANME, <M eg D> PP DGRC>Yo-C bNPLYaS CLAGC WA baa*h>¥C P=J<l o
QA APTCD> P>*DC LA eg D> SheMPde, CR>NN<ONE LM <P DS DI g PRI DYGECHCI>Y 0% ASAMC pa l©
P UC boAcD>Sony L AN L. 9N D< <P NPy L B*LC>NoS o Ao<do<% D b oA*an s M=o L C>HAS

A g€ B>*DGAGS 0 CN>NENYRDEE b oA LoDV o AL > Ao A5<e Do (A5, >4+NdS), AD D ChHia
ANCP>Ae oo AcnT < boAcP>o>Yoc.

<Ao<do<* D INPa™L, AP >h=NedS, ALLAD>Y® B*DIG*Co- o<o<I® D boA*c- < KA bN<<-<1y*LC
LM FPIND>o*h> 5N <0< Ado® CLAGC AL <L > <Id<—*NPNa* A"NCD> oS (4, b gD

QL LED® ALDS PP Lo D>*LaC). CD™L® 5N >heNtd A<l o<I% D D> 5% o J¥ <o bN=g-*d<
@A AT > ED® 4 \>PnotdS IV <L Do TPICHNC A 5<g- Dot P2 o<1 P> >* Do (2020 C>DM% 5J
2019), Ao *M g5+ <bho < D>P>a < 2014-T< <L 2020-T<.

ALLAD®, <MD KAt Ao<do<d%DoC - a5a A®CY® AAL SNMY>o*L o ba >0 Ao™ o IA*JP™a So-*M* o
RAPKAC DYGECHC Yo >¥bC™ 5NE >R 546 dAa T 55N D¥IPPL A0S Acn<TC Adat - CdyD>LIren<g® e
bNPL< 5N AL a*R>MC Cy>bCHLIgC 2014-TC Py >¥ 0 b oAcD>* Do T CBDIL® 5N WAMAS < 5<la-C bNPLYC
D>< 5% dod*<-cNo© bN*oP>Voc a Ha A*c PO aN>rPnotd® <M KWL a0 Na*Nb o™ Lo P> ¢
QaJ*DaP>*La< (2020 C>D M 5J 2019) <Id=o-*M=o 5= 2014 <L > 2020.

B>AMAGTI b oA 2020- 1€ A5 IL* D PP LH G <P D%Po5 1 NN a.c >C*C>c > o,

A PCAD>*DC It PLEND o boA*L*N N ba<I* M 50 AoH<Io<I* D b oAc* o PY<lo- asa A%Jc > [Pt
b IMe AP <So<La*L NS ASCD¥®, K4, D> _5+- HAADPb<* (hydrocarbon) bNZLE >*LC>Na b= 5N* CCME-J<
<Lood*DC boA*c 0 Lt CPN 0. 2020-T € BbP>rPNAG I b oA oD <L <o<o<*Do® b>rYAGSIC

b oA D> D<M NP 5J <M LM <L# NN I < PHLC CAL=a ASdYD>o*L D <L > Acn <€ b oAcP>Sg>3C

<P CP<oN° IO <ED*Po B 0N CAlTC Ao<Ko<% D0 PHIa BrNASAD>NTC.

CLA®5*LV*dS, boA*La< B0l NP0J aa AP boA*LeC D<ol 1 NP oJ asa A*YV¥ hav-cdoTc d'Lo
<>EPNNONE P2U<eS QPN boACobII* DY LD CabTC Aod04*D  boA*a**0C,
B>*DGHCPHY.0S PLeDC ISPy C A BPD o dorJ®DoS, NPP>NPLo "D CCME <o<d0<4*D o
boA* 0 Le*CP YA 0, 'L CdNP>NDOD® AaP I boAcP>aP>Yo® A'YNDB*Do* AcnT <
boAcP>oP>¥0C.

PSLE, BMAT® Cl>< Ao<do<% D boA~a* g B>IAAD>IC birsdy>4®, Pr<lo ISGJCL dn <Ib™= D%, AP<S 5N
NI L0 <ol AL b IME b oA L—*NNT>VE Acn T < Avo® < 5<lo<I* D b oA o P,

Cnb< 4040 > BPLY¥GLS (NN*bI< Ac*L 4.0)

alLYo<Sod Acn<ClC a5a AdCT < boAMyn <> 0% aN>NC 99(a) <L 99(c), 2020-T< A5<lo® > A BLIGE o*
bN* AT > 60-0* B>*DG>CP>o-<I* Do (Al bC>VE <IH<Lo<*D o B>ANAN TC) LR P9 bN=o-D>VoC (ba*a*L
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QLo AMLra ™) <o L9 D<o ® <P Lo ALTE bNeo Do (><Iva ® <P € ba va ®<¢* T <L D><Iva *<¢*C
AM*Q® <P ) Lt ol PN<DoS AP<I®INS B>MAGSIE <GRP>LY®, B DIG>Co-<I% D bNC> B> <I'M<1C Van Veen
<Aoo Do NI NS IDo- BEMAADNT S, Acn<IU<oNE Acn ANy, <L <IACCAC< M B>AAAMC
B>ANEC> o< NE. BLIGE S AcCnYD> e B> AN 5o oA Do 0 AcCnyD>N*o-H® D <L a\*C><oNe
A<D Cnl>T< BLIGE o* AcC*¢rbd= o Biologica Environmental Services Ltd. (a.c<® LI AcC*/a<55Ne
B>RNAAY).

B>A > > LD 2018-T< <AL > 2019-T, Cnb>< <I5<o > A PU<lg-DC SIAPAS e >*DC, YNYo-< bec
D> 5N DrenyD><5NE P M o< bNtg-Sa-C ALA*a TD>*LoC ANgSac, JAPAS, /Nig® beC, <L 5 >%bAS,
a\>rnotdc b>AAG® CILb >*D% /Clo® Cnl>< Ao<da T Co < Ad<do® Ada - PYUAS IMANPa-*NS, ACH 1<,

LA EPEDCa1C, AL LAY egt - LR Oo D P2 a-<do© MEEMP-1° >PD>Sa-C, bB>ANAG TS & \>N/NN®HAS
B>A>PDC AGDC LM g AdlaC Adot, A<IINC 1d*o-*MaC pa A bo-C*=g- <L> ALA*a TS, on D>LyD>d
ACHD>5a < <L BLa*C <o A<l T>CAS A% ea*h>bCLC AN 1P << 5o <L BNt
oAl AgDIe LA Legb5aL Py oC bN=a-Sa-C b>AYD>c DTV, ATC>Y® PYY>< pa *LC G*P>Lo*L o <L
A<R-—<lo50%, A5 ALN<IR*T< A%BCSa-*L Phillips Creek. PG 5AS ACHD>So-C S N¥o-*K>c_>*D 2020-TC, >R 5=¢C
<LN*a*ND> 5 > 2018-T >R 5+6-C 2019-TD>*LaC. <L, ACH>5a-*L o a\>NE NLLD>Ye-< bN=g-Sa-< 2020-T
<R O P>AEDC ANy D> >*D o 2018-T<.

2020-T¢, A<l BLIGE S <IpPPeDN>C > B>AVA M 5 C® <L 5 CALCHD>® 5N CLAGC AG< b oA D cC.
LD LA eg P Ch DM D™ Id=o-*Mg-C BPI>C (2020-T< 2019-T>*La-C, >R 5g-¢ <Id>a-*M>g-< 2020-< 2018/2019-
M>*Lo) Ao<daTB>CAS BLYGE 6 a5a A% ¥No NALDYeS bNea-Sa-C <AL, A =0 asa A% INE <R b*<C
<d=a M= BPD>C, Af<laC AP<AC d°N~a*\>HCc > 2020-TC. a\>rnatd® <Tr=L=g< CALDLI - *\>HCc >+
D>LP* o€ DYGPCHCIY 0% APNSASMTE CBDL® o0 ba>a®>IC AMSA™ IS, boA*La >V Nd<I*MD pa —*TC

P YCIV S AcCoia g 0% AD>CDIE <ID%LaTC AV, CIN>NNI® MDDt CLA0C Moo <L >
ACHP>So* Mgt ADMED*C> > 1-APAPNGAa® BLY oS ACHP g beCLE >R 525 biYD>o < oMY, BLYo*
Q=Leg B >Igt ACHBD>ST N> 50 C<dag. AL aAM®D®, 2020-TC boA* L& <M o>y o> Y>¥ oS Ao
Q<Y BECFD 5 Ao<lo® BLIGE S Ac>MC boATDa*C P=Y<oC, b= *DBH Iy ML 4 L Db Lo A<l
BLIGE 0 Acn<I® A'RCP><50. B>MAGS IS boAa >R 2020-1° ASdr /LD P-c®<® <IN <PFD%*Pg51° NN®bIe
(FEIS) ac >CC*CPaS, ac >CCHCH B>*D% < PLN Do boA*L*NNab Y LLE A SPAS Ac=o¢. 2020-T¢
boA g >, ACH>NEIS AcD><5N Ao<loS BAFCE <5 IS NPT oJ, BB%DS M O P<I#NT NS LIe <=PeDe
CAL*a. ASyD>rLa*PNDE <L Acn<TE b oA o> <> CP><5NF <IN <FD% oo so <o BLIGE o©
HI>AAAD>TE,

boALG BP0l NP OJ aa AV hat-cdo T <d'Lo A>C*NN-oN< PJdo 4N I
boACabICIPIY LD PLYe Cab< 400 > b C*D 0. CabTC Aod0qbC*DC
LCAPLPEDCH>A e DS A Lo CALBAMa®*oN* CLA0C oa 1 bocDa< <'L> ALTC Ac Py Meo-c.

P2l ' 5o, BMAGT® CAb< oo BLIGE b bidyn <Ib% D% Yot 1PN 5C, PP<da IMAA®C ™ =g-*8>_5J (45, 2-3 >P>CL*d),
AP 50 A9NPDIME <M o€ <L oMM b oAM*NNo-50-< Acn<TC Ada* CLA® < BLIGE o <AL > Cnl>T< ALD><
<LHod*IDE boA*c < PIloC.

BeAD AL, IHMNS APTDAS Lo BLYGES <o<doTH>CAS (NN®bJ° Ac*L 5.0)
B>AAGT® BeA DS A oS, IS AP Do, Lo BLIGE S Ao<doTH>Cob Ado?¥® Acn<S a 5a ASJCT<
boAMYN<Lbo I aN>NM 99(a), () <o ID* oo Acn<lS a5a A*dCT boA YN <Ibo o° 76, 83(a), 84
<L 87. BB>MAGE GUPPLIC> >*DC 2020-TC Aa o< o€ bN* o> P2 oo Acy> >*DC boC*L oS

Acy> >, B>RY>CD>PDC IDNB 20 o AMAAS LDPNLLT oS, 520 06, DI 5o C
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CIND>I*G*NCa* o< BP>< A 5o AcyD>Hb*N< 5N, B>AAG b > <*b>L < 5Nk <> ALD>< A 5<lo©

D> AP 5NE B>IA<SNE D VA AR YDPLYTS AcyDILAa *D< Cnlb>< A5<oS; C<da L, CocLo< <L C

AcyD> P> Acn T <FD*CD>ILYg® <L AN CocLAC bM< DB>I>C, P Co© PrecP>PCD>ILI< Acn<ITC
BboA*L*NNTHPDIoC. AR &I B>MFC> > NNG>Ia< M S8NC (%) boA DT *LC b D Ac*LC,
<LMPRE APFDAC UL DLIGE € Ao<lo T CAS, Lt ol Ag-D>*CrYLa5 1 <G*P>LIC NNG*LI® 2017 MEEMP- 1< D>o<ble
(Golder 2018), <L > AcCno<I55M a.*MC BLIGE € AN IS AcC®P¥™a S5 1S, BLIAS ACHD>Sa*1C, IMANLo-> < (o N*CD>C
QL %-cnRCPNC), <L <R PeDC> o< (Simpsons Diversity Index).

bt DS Ac Lo NNGDIEE 56 SIS ACHD> o *8D>vE, LG {CH>* 5NE <ML /G, <Ay BDrY> >*D* P=<do<,
QL LRSI CLA 0 G#PBLan e 0f b>AYD> B>FDC Adea*Moo-S Acn<IIS <PFDCH>PLI® <L
Db>I>Y® Ac>TC. >heedS, <MAg>PS, BLI*CH> oL <L <M PeOCD> oS <IMPYE APFDAS, < 5<loS o%b LA
BLIGE S <L <ID> A BLIGE S <AL D>HDC <L IRHAS Idea =g MY, IO <A Pagb®_5N° bI>py>NC
AP B>MADNE A 5%, oADMY PR Pegb® DM <IN>YIE,

2020-T€ B>ANAGT D> D>*DC PoeSa-C <[ CDa* b D>Ya?, b oA *\>o Mo & \>IAa*dS B>NAGE <ISGICL®
QUS> >NeNtdS, Mg 0%, ACH> a5, <L <M =PCDCo M0 Acn<Ua<I*D PUa<IJS D>PNAGD>VoC.
boA*G 5 LA eg D> @ o> 0 b>AYP>YeC Ad g *>a-C b>PNAGTD> G PIc >*DE <L > CALCH>%5Ne
BLIYAS CdyD>RC <IMA*Da >R 3>gC DLIAC <> b C*DaC.

BAYDNC AL I>NC Do oo BI>MNAGSIC DPD>UNGC <L 5 BI>ANASAD> VoS AALPY >N [PYo-L oS <L > ANCD>¥s>vC
A o€ LI BC oo 0 IR 545C CHLY*/Lo L o ID®CD>¥® B>MAGSIC, B>AY>YC o sa A%/ DS AgD>IC
o J?*<cdoT 526 boAP>TP>io® A'INDBIA*anIb* Do NaVP>R-c<o*Lo® <Lo I>C* NN PUloc.

CLA*5*L¥*dS, 2020-T< boA*Lo PV anaA®PNC hayP<-cdo*LoC 'Ly IB>L*N NG 0C P=JdoS AKRSATS <PV
BOALECFNNEBPIY LD QLN AP*D ¢ QLo do<de< BPLVGEL o< CabS1d*Do<.

Ao Lo ABO'CPY.oc aNPN/NN®bAC (NNbI- Ac*L 6.0)

AL Po<Sod A<l a 5a APICTE boA* Ly <™ 0 a >N 99(b)(ii), (), 113, <L 114, B>*DS>Co<I*Da*
Acn<b > Py APRASME B>ASo<I M ACHD>So*NE ABHAS <P 5 A LA, <IC>A> eI
>*DG>CP>o<I%D 0 <ID>*DC <P p D 5 BLY oS <> AcPNE b oA Do 0, Ac > ID*CP>Vo< LENC>NE, PIINS,
NP7 NS, PHTE IDFC>RE <L <U<IRCDAS. bNCH>P>*D A HAS b oA A 50> 0% AcCny>%*b% 5Nt

L<dCP>bCCe >*DE,

ABHCPBP>*DC 2020-T<, 2019-ND€, I N*o > >*DC V> o<o© DPD>Sa>*Lo© A'YCP>{® <doD>o*h™
>*DCAT b D>Sa oS, <L IMda®ha? A 5% B*DGACS 0. ac<LUo =S A% 5 CP>C IP<IY%IL > D Yo g-<IJC
B>*DCATD> > >PD>Sa-S, AB5PA™ 0%, ba¥s.oS <MD 5 bN= oM bNC> > 5 CU<LNE. 8 <P AbHAS
AC*CP>c DD, Ac D>V AP BLAS, BP>C*IM ba Y AS, DUDG>YAC (eel), A< ba vAS, >P>C*D _5*CT< BLAS,
AcCAYD>IL>D 5 BLAS, DPD>*C*D 5 Co 1 BLAS Yo ® <> >*DC AcCny>¥a- MEEMP b>MAGSa-C.

ac<Ya e oS A HAC Ay <A > CHMC P2>a<do® B>AMASAD>YoC. 2020-TC ba VAS L5* <aPeDr, <> A 5*AC
71%-%J >*DC bN oM A 5 CPYaS, CIL® oM Yo oo B>MA A >PD>Sg-C BLYAC 99% D>*LC b5 > bN~ o<
AC®CPNTC, <P<=YSoD>¥® CIN>NN=MD® Q<= USo oo BLIAC G#PD>Lo* oF, PP<lo CIN>NNM*D® QP <I*USoD>Vo*
ACAYD>aM= 0 QL5 ID*CP>Vo< CAL*a I Mdo*ha* A _5* 5N* ACH S5 D >R _52g-C b>rY>PL 5<IM Do

/>0 <J® CAL*a AcP>*N-Lore.

ACPPT=56C A% 5*D>5a-5 1 IDPC>® <IN Db P> CL5C® <MD A 5™ 5 CdyP>oc Pd<loS APWSASMC
A% A T 6 B>AAGSTC. LENCP>NoS B>AAGS IDNBE U >*DE, 7-0* <D AN, Pio-<IJC NIM<I#CD>dc
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<L PYINE Cho o TR A 5P oNe. LENCNE A 5d™a e NS bA*C>< 5N A 5PAS, 97%-0-° A% 5P AL oNE
A 5¥aC B>AMATHPN-SME, NIFILAS Ac YD > A 5o B>ANAGS I BPDCATB*b* NS 2019-TS; IDC>
PPy Aa o<l 5o PYING?, PN MM Do ABCHLIC. 2020-TS, NIF<ILAC bN* 5P 84-g¢ ASb_5c >*DC,
<Lha D> <oNE LA ABHAS AcD>< N IIPEDTE BL%, CALDD>*D%® A% 5%0C B>AMAT DB CHN- 5N CAL*LoC
2014-T, C>DM% 5N 43 AP CI>NE PYdNa® D% N0, ACPCI>NE <ICP5 1S A 5D>% 5N NIM<ILS oS SN~ a*h>c >*D™
PYIND>*Lo S, asa A®IN® ID*CPA® & 'L*D® Aa* Mol Ho.

aN>PatdS CBD™L® PE ACHCDRE ICBSIE Aot 5N, ADAS oAD' <L IANPe*NS <Wa *D Lra
ADRCP0% LA 0f BN A5 CPa DS Lo ABAS @ oo *08 A otB>PCIE <ICHIJ*NC>dy>
PP T b oA HN Do e 5% CI¥a S <I"oN® Id=a-M=a¢ B>RAGDE P> oC,

CLA*5*L¥%dS, AP e CdYP>VC B*DGAS I BPPo-C CLA®.0% BLY*Cb b Cio-50° <'Lo> Al dNF o M0 Bb*DC
La7P-cdo*l <'Lo I>C*N“No 1 boAcP o>V P Ida AK AT bP>Aa*Da* I/<LJ*Dg* bP>Aa.** D
b0 LA LDT A0 BN IS NPOJ Lt ol boA*a M0 bBAAG™®. qGJCL™ Abo e BIGH>CPo<*DC
AYBCP*DC boA*a*hD> N bPBo 0% <AL A0S ACC*.0% AbOAS Al do-*AD>VoC P=U<oC APK AT (ABOPAS,
ba.VAS AY*Lo ba¥.0) aa AP b Moo Acn T Avo® <D aP> Vo’ ba D Abo* 0 PJdo< A*KA TE.

ABOAC G <bP*CACLe*M< <L o PN boAcPaB>¥ (NN*bI° Ac*L 7.0)
2020-T<, 680 ABAS 7-U<5N® T AD AT ACHC>>®DE, BDIGHCH><5N® Lo BILATHD>CH><oMP. TR
2o <JS PSS, ABOAS AU D>PD ABAS, badAS <o ABNE batAS, asa A%< NP 'R * Do
LY 0% CLA* 5 Ao oS P=Y<aS ANAD< boCHoC. AbOAS <o Ib*CAcLa < <L o-PC
boAC> o+ 0% &N>N/NNFHAS bNCH>B>*D 2020-TC boA*T >0+ 6 CH>B>*DC boAM o>V LYo Yoo
D>PD>SoC B>MACD>C >0 (45, 2018 <L 2019). TRP=P2g > DAY B>FDT AOAS LMo PP, LA o>
FPIC>®DC Lo TR0 0N DPB>UYNe BEAADD>C Do <o AN Vo AN PR DRI A5 o°
D<A Ao d® <o T, boAM P NCBT 5= D% Acn TS Atof. IPIRTH>CHE AY>YoS Ao oS BB>INNNE
AB AT AL ba¥AS faDA*a*D*DS; oy € ABOAS W eHCHIY*DE, CIN>IE ACT I a o™ b CH*CH o
oLy M oDA Q> D,

a5 AYFILYC A A o <dbP*CAcLaM= 0% a N>N/NNLAS bNCHE ba ¥5.5° <L 5 Nde<So-< M A 5%aC B>*DIGAGSIC
<DO*PCPRE P20 € BBPRAC IS Arn<de™ 0% L o N0 <L PN DYSCnT < dANo® LG S(MDMER; ba CI'©
Leltd® 2002). Lt ol As<loS <L P Ca© PrRas, badAC PU<ac AMNSAD>< baC*LaC boADIY ™MD, >*DIGAG™

AL P>*D% PrPo<oN AcbntbroP™a o™ bavAS, DPH*D® a'L*D°d° Ao b >*D bD>rN oI

A< DP N0 Al AP<TAS. (B>*DNM 5, AcD>nbeCoo* M0 a 5a AC®). D*DGAcD> >FD%
a'L*MDAa N <AH® D% < LY > 1< AcP>n <ol o Al AP<SA™ o< Ac>n <1 P*Lo< Ab>NNa-*

QS P>LE Cre™LC, 2020 DPP>* Yo *<D>c D>LE, asa Ar*LI® ABHAC G o<Ib*CAcLo*Lo% a \N>N/NN®HAS bNC>C
o <B®DE A5 0 P=U<oS AU~ boCo S, I 0 boA T *N> D>So- o PS>0 >PD>Sa-C ACH* D% >o-<bc,

ABOAS PHEC b oA 5% b oA o> AP A ¢ B DGAG> >*DE 2020 <P S L >FCE @ \>AS/NNTHAS
bNC> >%*D 0 P=d<laC APNAD>< ba-C*Lo 2010-TC. oA LD ba 0% <L > ABN =0 ¥ L BTy PCD>*
aN>NE/NN®HAS bNCH> > 5 b*Lh 3 >*D IS N0 Cie ™08 a\D>PnadS < g B>vC b>py> > CAL™LoC 2018-T'¢
A M= 5% ADMED*C ™5 APLSC>I*a *D 0% A A0S <L ba¥s. (A5, <I5Mat (aluminum) <L Ller<t
(magnesium)); PP<lo-, <M PegD>NC TPI D> QL5 <TAP=LLE 5NE, AN Yo A¥PdS <Aoo >N CLA o BLoC
LoLo™M*0% <L Pa<IJE AB TS < N\ *a-S, CALD>E D>o<bD>/D>rLIC P >a-C bNPLY oS

TP 0% PP DGAG S CHU >FDIC A 5P A™6S, ba ¥0¢ <AL > AN 0 bNCH>Ya-C 2018-I< 2020-1¢ IC &« >*D< ba CI<
o <dbPCALIcnA DS <MD agany oS <Id*—*NPNo-< A D*C* 0 oPa-C oYUAAD*D%*’Lo-51° (mercury)
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L C e8¢ (ba CM< <eo<Ab*CAcLInr*de 2015) <L IC& 5N >nN b *AYTE (British Columbia) <@Nnrbd*r<C
ABHAC TP 0 Lt TN 0 Y o< 1< (selenium) (BC MOE 2014).

<D 0% @ >CHCNC FEIS-J*b>C> >*IMC (<A~ >d° 2012) a.c >C*CP>¥C <ICNPIM< <Moo <=Y*D<
A= 58 APF<-<da-bBNMD o PLlyI>NS, A5 ALD>< boA*an L <L > A 5PAC P C boAcD>Son 1S, Pr<lo
<GP 5NE <YLY M PIPD®, CLA=S*L¥dS, bBA A I aABNS/NN®bAC 2020-I' Nd<*D a.c P C*¢L¥.0°,
QDA M S ALIPDC MPYPLYS, DA M 0" L' CPYhaC BR3°¢C A <00 D PLeMyP>V¥.o° boA“a>V.oC.
LeaP¥®, BB>AATTS ana A% Lo LT N Ne I LY VLD CALa AD\D NI <L Acn<T<
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AcCnln<th® bbsa o< >R 56 MMP=g-*M= o< CL*d o™ B>*DG>NBN5Ne,

NIS/AIS- 0 Acn<*J¥C CLo*CSe® ADAD LIS bBA AP P Acn<d*J D0 Cnb> TS AR AT ba.Clc. 800-54°
BLVYAS AcCn¥yP>cP>*D° P=Jdo< NIS/AIS-0-< ‘bBAAcD Yo B0l 1 NP-0J, ACP<ON D IV APDAS, BLYGES
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ACRONYMS AND ABBREVIATIONS

Acronym or Abbreviation

Definition

AIS Aquatic Invasive Species

ARCH Arctic Char

BACI Before/After Control/Impact

Baffinland Baffinland Iron Mines Corporation

BC British Columbia

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

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

DFO Fisheries and Oceans Canada

EEM Environmental Effects Monitoring

ERP Early Revenue Phase

FEIS Final Environmental Impact Statement

FHSC Fourhorn Sculpin

GPS Global Positioning System

HIAT Arctic Hiatella

Indet. Indeterminate

ISQGs Interim Sediment Quality Guidelines

ISSG Invasive Species Specialist Group

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

LSI Liver Somatic Index

m Metres

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

mg/kg Milligrams per Kilogram

mm Millimetre

mtpa million tonnes per annum

n Sample Size

N/A Not Applicable
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Acronym or Abbreviation Definition

NIRB Nunavut Impact Review Board

NIS Non-Indigenous Species

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

PAHs Polycyclic Aromatic Hydrocarbons

PC Project Certificate

ROV Remotely Operated Vehicle

SEM Sikumiut Environmental Management Ltd.
SHSC Shorthorn Sculpin

sp. Species

Sp. nr. Species Near To

spp. Species (plural)

TSS Total Suspended Solids

VEC Valued Ecosystem Components
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1.0 INTRODUCTION

Baffinland Iron Mines Corporation (Baffinland) completed its sixth consecutive year of the marine ecological
effects monitoring program (MEEMP) and non-indigenous/aquatic invasive species (NIS/AIS) monitoring program
for the Mary River Project (the Project). This report presents the results for the 2020 programs conducted in Milne
Inlet during the open-water season. Both programs were originally developed in 2015 following completion of
marine baseline studies in Milne Port during 2013 and 2014. The MEEMP and NIS/AIS monitoring programs are
intended to provide a primary means to identify and quantify potential Project-related changes in the marine
environment. Where such changes occur, the programs assist in identifying appropriate modifications to, or
mitigation of, Project operational activities to avoid and/or minimize potential adverse effects on the marine
environment. Results from the MEEMP and NIS/AIS monitoring programs also provide information to the Nunavut
Impact Review Board (NIRB) to support its annual review of the Mary River Project.

1.1 Project Context

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

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

Shipping of ore from Milne Inlet during the early revenue phase began in 2015 and is expected to continue for the
life of the Project (20+ years). During the first year of ERP Operations in 2015, Baffinland shipped approximately
900,000 tonnes via 13 ore carrier voyages. The amount of ore shipped during the 2020 open-water season
increased to approximately 5.5 million tonnes via 72 return ore carrier voyages.
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1.2 Background

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

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

Sikumiut Environmental Management Ltd. (SEM) was originally retained by Baffinland to design and implement
the MEEMP. The MEEMP program was first implemented in 2015, at which time monitoring efforts focused
primarily on further characterization of baseline conditions in Milne Port prior to commencement of Project
operations in 2015 (SEM 2015). Environmental effects monitoring was completed by SEM in 2015 and 2016.
Golder completed environmental effects monitoring from 2017 through 2020, which included modifications to the
2014-2016 MEEMP and NIS/AIS sampling design to better address the objectives of the programs.

1.3  Objectives

This report presents the results of the MEEMP and NIS/AIS monitoring programs conducted at Milne Port and in
Milne Inlet during the 2020 open-water season. The GPS/tidal gauge component for the monitoring of sea levels
and storm surges is presented in a separate report, included as Appendix 1A.

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

m  Assess the accuracy of effects predictions in the FEIS (Baffinland 2012) and Addendum 1 (Baffinland 2013).
m  Assess the effectiveness of Project mitigation measures.

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

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

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

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

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

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

VEC

Activity

Impact/Significance

Associated Mitigation
WEESVES

| Relevant
MEEMP
Sections

Current Status

Negligible effects to total suspended solids
(TSS), nutrient, or metal concentrations in the
water or sediment due to resuspension of . o
Barge and ship | substrates from propeller currents; expected Environmental Monitoring and
traffic to/from that the new equilibrium state will be reached Mitigation Plan outlines measures
Milne Inlet early within the operation phase of the Project. such as use of silt curtains and o
No anticipated increases in hydrocarbon drainage ditches, as well as No indications of
concentrations in water or sediments through treatment and testing of impacted marine
normal vessel operations. efflugpt/run-off prior to discharge, water or sediment
Open-water season: no anticipated effects to to mitigate potential effects to quality. Measured
water or sediment quality. water and sediment quality. rcT)it(?LSntrations e
Water and Ice-cover season: increases in temperature . Chapter 2.0 .
Sediment Discharge of and nitrate concentrations in the we?ter; (E:mefgency Rslspons?_ and Spill Chagter 3.0, Iow,l_typgtlzally below
Quiality ballast water increases in nitrogen concentrations in the nggﬂgggig mizge?t:tg)g?gntial Chapter 5.0 Sﬁ%leﬁﬁ] ei and
sediment; no anticipated changes in the h ’ .
concentrations of rr?etals or otr?er nutrients in fuel spills. generally consistent
water or sediment. _— with previous years.
Dispersion and | Increases in concentrations of TSS and metals Shipping Management Plan No ob ¢
deposition of (primarily iron) in the water. outlines measures to mitigate. 0 % s?r(\j/ance_t(_)
dust from the Increases in concentrations of metals (primarily potential effects associated with ore tl; St te position
ore stockpile iron) in the sediment. vgssel trafflg s”ucI? asta manﬂatory In substrate.
Increases in biological oxygen demand (BOD) ?r:d ggﬁwaqia:cgs\'/vmla:r:tﬁé%umge
Discharge of and concentrations of TSS, nutrients, metals, S stemspc onvention 9
wastewater and | and hydrocarbons in the water. Y )
site run-off Increases in concentrations of nutrients,
metals, and hydrocarbons in the sediment.
Wastewater discharge and site runoff may . - No indications of
introduce TSS into the water column, ,\EA'?Y'fOUmeF?Ita' Mor|1_|tor|ng and impacted marine
increasing the amount of fine-grained |t|gat|0n ar; 0.?” IN€s _meas:res sediment quality.
Habitat sediments in the immediate vicinity of the Zuc_ as ug_ei ?] Silt curtallFs an Measured metals
Alteration discharge point. trg?rigeaﬁt Elil’(l: d ?g’st?r? V‘:)ef as Chanter 2.0 concentrations are
(Sediment Potential increases in concentrations of TSS in effluent/run-off riorgtlo discharae Chapter 30 low, typically below
Marine Fish introduction and | the water column and accumulation of fines in to mitigate oteFr)niaI effects to ge, Chapter 40 applicable
Habitat resuspension) the sediments could alter the nearshore water gnd spediment ualit Chapter 5'0 guidelines, and/or
habitat, although tidal fluxes are expected to q Y- Ch pt 8.0, generally consistent
disperse the effluents and minimize effects on . apter . with previous years.
habitat. Emergency Response and Spill
Habitat Sediment resuspension due to occasional %zgm?:g?g rzli%gggtg%$:ntial No observance_ pf
Alteration (<1 per year) vessels and propeller-generated fuel spills ore dust deposition
currents expected to lessen as fine-grained in substrate
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FEIS/ERP Predictions

VEC Activity

Impact/Significance

Alteration (Noise
disturbance)

(Substrate sediments on seabed are removed and seabed
alteration) sediment composition stabilizes.
Removal of fine-grained sediments may alter
benthic community composition.
Habitat Intermittent noise disturbance due to

occasional vessel operations and loading
activities.

Habitat
Alteration
(Fugitive ore
dust deposition)

Fugitive ore dust deposition to marine
environment.

Possible change to water and sediment
chemistry and seabed grain size composition.

Possible change to benthic productivity.

Associated Mitigation
Measures

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

Minimize vessel operations to the
extent possible.

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

| Relevant
MEEMP
Sections

Current Status

No evidence of
altered benthic
infauna, epifauna, or
macroflora
community
composition or
productivity.

Sediment
Resuspension

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.

Arctic Char
g?;lr:/ssh)nus Discharge of
Health ballast water

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

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

Discharge of
wastewater,
contact water,
and site
drainage

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

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

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

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

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

Chapter 6.0
Chapter 7.0

No indications of
changes in
population or
relative abundances
of Arctic Char and
other fish species.

No notable trends
observed in tissue
concentrations of
contaminants of
concern

(e.g., arsenic,
cadmium, iron, lead,
or mercury) over
time.

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

Table 1-2: PC Conditions Relevant to MEEMP Surveys

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

to inform sampling sites and the monitoring plan.

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

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

86 ore carriers. This information should be used to update ballast water discharge N/A
impact predictions and sampling should be conducted to validate the model.
Chapter 2.0
The Proponent shall develop a detailed monitoring program at a number of sites
. . . Chapter 3.0
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 4.0
87 program needs to be able to detect changes that may have biological consequences | Chapter 5.0
and should be initiated several years prior to any ballast water discharge into Chapter 6.0
Steensby Inlet and Milne Inlet to collect sufficient baseline data and should continue Chaoter 7.0
over the life of the Project. apter 7.
Chapter 8.0

(> SoLpEr 6
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Condition o Relevant MEEMP
Condition
# Chapter(s)
The Proponent shall develop and implement an effective ballast water management
program that may include the treatment and monitoring of ballast water discharges in
a manner consistent with applicable regulations and/or exceed those regulations if
they are determined to be ineffective for providing the desired and predicted results.
The ballast water management program shall include, without limitation, a provision | Chapter 2.0
89 that requires ship owners to test their ballast water to confirm that it meets the Chapter 8.0
salinity requirements of the applicable regulations prior to discharge at the Milne
Port, and a requirement noting that the Proponent, in choosing shipping contractors
will, whenever feasible, give preference to contractors that use ballast water
treatment in addition to ballast water exchange.
The Proponent shall develop a detailed monitoring plan for Steensby Inlet and Milne
Inlet for fouling that complies with all applicable regulatory requirements and
91 guidelines as issued by Transport Canada, and includes sampling areas on ships Chapter 8.0
where antifouling treatment is not applied such as the areas where non-native
species are most likely to occur.
Chapter 2.0
Establish shipping season, inter-annual baseline in Steensby Inlet and Milne Inlet Chapter 3.0
that enables effective monitoring of physical and chemical effects of ballast water
releases, sewage outfall, and bottom scour by ship props, particularly downslope Chapter 4.0
99(a) and downstream from the docks. This shall include the selection and identification of | Chapter 5.0
physical, chemical, and biological community/indicator components. The biological Chapter 6.0
indicators shall include both pelagic and benthic species but with emphasis on
relatively sedentary benthic species (e.g., sculpins). Chapter 7.0
Chapter 8.0
The collection of additional baseline data in Milne Inlet on narwhal (Monodon Chapter 6.0
99(b)(ii) monoceros), bowhead whale (Balaena mysticetus) and anadromous Arctic char
abundance, distribution ecology and habitat use. Chapter 7.0
Chapter 3.0
Chapter 4.0
Enhance baseline data on marine wildlife (fish, invertebrates, birds, mammals, etc.) Chapter 5.0
99(c) and to provide more details on species abundance and distribution found in the
Project area. Chapter 6.0
Chapter 7.0
Chapter 8.0
The Proponent shall conduct monitoring of marine fish and fish habitat, which
includes but is not limited to, monitoring for Arctic char stock size and health Chapter 6.0
113 condition in Steensby Inlet and Milne Inlet, as recommended by the Marine Chapter 7.0
Environment Working Group.
In the event of the development of a commercial fishery in the Steensby Inlet area or
Milne Inlet-Eclipse Sound areas, the Proponent, in conjunction with the Marine
Environment Working Group, shall update its monitoring program for marine fish and
fish habitat to ensure that the ability to identify Arctic char stock(s) potentially Chapter 6.0
114 affected by Project activities and monitor for changes in stock size and structure of Chapter 7.0
affected stocks and fish health (condition, taste) is maintained to address any
additional monitoring issues identified by the MEWG relating to the commercial
fishery.
The Proponent shall design monitoring programs to ensure that local users of the
marine area in communities along the shipping route have opportunity to be Chapter 4.0
126 engaged throughout the life of the Project in assisting with monitoring and evaluating | Chapter 6.0
potential Project-induced impacts and changes in marine mammal distributions.
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1.4 VECs and Indicators
1.4.1 VECs and Criteria for Magnitude Determination (FEIS)

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

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

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

1.4.2 Indicators and Thresholds Currently Used for the MEEMP

Since 2016, the MEEMP and NIS/AIS program study design has evolved through consultation with regulatory
agencies and Inuit organizations, as well as in response to recommendations made in previous survey years.
Modifications to study design are discussed in Sections 1.5.3.1 and 1.5.4.1. Changes to the program also
included updates or additions to the indicators and thresholds used to determine Project-related impacts to the
environment in Milne Port. Sampling parameters and indicators used in 2020 are summarized in Table 1-3.
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Table 1-3: Sampling Parameters and Indicators for the 2020 MEEMP and NIS/AIS Monitoring Program

MEEMP Component

Marine Water Quality

Indicator

Metals

Total Suspended Solids
Nutrients

Hydrocarbons

Context

Temporal

Marine Sediment Quality

Percent Fines
Nutrients
Metals
Hydrocarbons

Spatial Temporal

Benthic Invertebrates

Total Density

Taxa Richness

Simpson’s Diversity Index
Simpson’s Evenness Index

Spatial
Temporal

Substrate, Macroflora, and Epifauna

Taxa Richness

Relative Abundance
Simpson’s Diversity Index
Abundance/Percent Cover

Spatial Temporal

Fish Population

Taxa Richness

Relative Abundance

Arctic Char Abundance
Catch Per Unit Effort (CPUE)

Qualitative Temporal

Energy Use
Fish Health Energy Storage Temporal
Supporting Endpoints (Various)
. . . Total Metals
Fish Tissue Chemistry Total Polycyclic Aromatic Hydrocarbons (PAHS) Temporal
NIS/AIS Presence of NIS or AIS No Context
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1.5 Study Design
1.5.1 Study Area

Consistent with previous years, the 2020 MEEMP and NIS/AIS field surveys were conducted primarily within the
Local Study Area! (LSA) for the Marine Environment as defined in the FEIS and Addendum 1 (Baffinland 2012;

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

terminal (spanning the full width of Milne Inlet at the northern boundary; Figure 1-2). The southeast boundary of
the LSA ends at the confluence of Milne Inlet with 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). The 2020 MEEMP represented the fourth
consecutive year of sampling at Ragged Island which is aimed at detecting potential Project effects from ore
carriers when anchored in this area.

1.5.2 Inuit Participation

Inuit personnel have been integral to the overall success and safe execution of Baffinland’s monitoring programs
to date. The success of the MEEMP is greatly reliant on local expertise/knowledge and the continued participation
of Pond Inlet community members with respect to study design, program implementation, and field logistics. In
previous years, Inuit support has included onboard monitors, vessel operators, and support staff during sample
processing. Unfortunately, the ongoing COVID-19 pandemic and associated public health orders precluded Inuit
participation in the 2020 field program.

1.5.3 MEEMP

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

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

m Marine sediment quality
m Benthic epifauna and epiflora dive surveys

m Fish

1 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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While the original radial gradient design has remained since 2014, the program has been updated to include more

components and changes have been made to sampling methodologies and frequencies. Modifications to the
MEEMP are summarized below in Section 1.5.3.1. Sampling efforts for the MEEMP in 2020 are summarized in

Table 1-4.

Table 1-4: Summary of Sampling Efforts Performed in Milne Port as Part of MEEMP Surveys, 2020

MEEMP Relevant PC . Sampling Sampling Years of
Component Conditions SCHEClIL G Effort Frequency Data
Annual;
Marine Water Vessel-based using EVS::]TSF;IIZgr
lit 89 and 99 (a) 5.0L Niskin sampling 8 stations y. 6
Quality bottles (6 sampling
events in
2019)
. . 76, 83 (a), 87, .
Marlrje Sediment 99 (a), and Vessel-based using 62 stations Annual 7
Quality 99 () Van Veen grab
. 99 (a), and Vessel-based using .
Benthic Infauna 99 () Van Veen grab 60 stations Annual 3
Substrate, Quadrat surveys by
Macroflora, & ;g (i?in?f(’c??’ SCUBA divers and 10 Stations Annual 1
Epifauna ROV video
Angling 20 hours 31 Stations 4
Beach Seines 1.75 hours 18 Stations 3
i Fukui Traps 2,868 hours | 27 Stations 8
Fish Population 99 (b)(i), 99 (c), - -
113, and 114 Gill Nets 93 hours 25 Stations 9
Hoop Nets 1,692 hours | 11 Stations 2
Trawling 16 minutes 1 Station 1
See above for fish
collection methods. 8 ARCH 10 (ARCH)
Fish Health & Chemistry analyses 8 EHSC ) 2 (FHSC)
Tissue Chemistry completed by
specialized 8 HIAT 3 (HIAT)
laboratories.

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

(Hiatella 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 organizations and recommendations made in previous survey
years. Table 1-5 summarizes key changes to the program since 2014.

Table 1-5: Summary of Modifications to the MEEMP Study Design from 2014 to 2020

Year ‘ MEEMP Component ‘ Description of Modification

2015

Marine Water Quality

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

Fish Population

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.

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 epiflora® as
indicators using towed underwater video transect surveys — an approach
that did not yield consistent nor reliable data primarily due to issues
associated with video resolution.

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 underwater video system.

2 penthic invertebrates living on the substrate

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

O SOLDER
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MEEMP Component ‘ Description of Modification

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

2018 Fish Health & statistical analyses. Measurement endpoints included body weight to
Tissue Chemistry length ratio and 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
2019 Physical temperature, salinity, conductivity, turbidity, pH, chlorophyll-a, and
Oceanography 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
Benthic Infauna/ infauna and marine sediment was increased from four transects with
2019 Marine Sedi ¢ 5 stations, to five transects with 15 stations each to improve statistical
arllnte edimen power and the ability to detect Project-related effects. Unlike in previous
Quality years, separate NIS/AIS stations were not sampled due to the expansion
of the benthic sampling program.
In previous years, 3 subsamples were taken at each benthic infauna
2019 Benthic Infauna sampling station. In 2019, the three subsamples were composited into a
single sample for each station.
: Inclusion of sculpin (Myoxocephalus sp.) as a sentinel species and effects
Fish Health & o L . ; -
2019 Ti Chenmist indicator due to the number of incidental mortalities being sufficient to
ISsue Lhemistry support analyses.
; Instead of collecting length and weight measurements of Hiatella arctica
Fish Health & : . . X i .
2019 Ti Chemi samples in the field, H. arctica specimens were submitted for age analysis
Issue Chemistry 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
2019 Fish Population a re_p_Iacement for Fukui trapping. Fu_kw traps will C(_Jnt!nue to be used in
addition to hoop nets to meet commitments of continuing to sample at old
locations for a minimum of three years to facilitate comparison of old and
new methods/results.
Addition of a second water quality monitoring station at the discharge
2020 Marine Water Quality | location 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
2020 Marine Water Quality | one active discharge event at each discharge. One collection event also
coincided with a de-ballasting event along the Ore Dock.
Marine Sediment Following time constraints in 2019, the sampling effort was increased from
2020 Quality/Benthic 8 to 10 sampling stations per transect to 15 sampling stations per transect.
Infauna
Marine Sediment Benthic infauna and sediment sampling methodology and equipment was
2020 Quality/Benthic standardized across all stations to ensure consistency and comparability of

Infauna

results.

>
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MEEMP Component | Description of Modification

Marine Sediment The Coastal Transect was removed from the sampling plan after being
2020 Quality/Benthic determined as not contributing to the radial gradient design of the

Infauna sediment and benthic sampling components.

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

obscured following a short deployment period, the belt transects were

2020 Macro_flora,_ and replaced with 10 steel quadrats that should be more robust under the local
Benthic Epifauna -
conditions.
Substrate, Following limitations in species identification in ROV footage on the belt
2020 Macroflora, and transects, a dive team trained in the identification of marine biota were
Benthic Epifauna used in addition to ROV for survey of the quadrats.

Based on input and recommendations by Inuit field personnel, fishing
locations were selected, and modifications were made to the

2020 Fish Population methodologies for Fukui traps and hoop nets. Modifications included
setting the traps in deeper locations to target demersal species and
improve capture efficiency.

. Fourhorn Sculpin were added as a targeted species for fish health and
Fish Health and . . . : . .
2020 . . tissue chemistry/body burden analysis to monitor for impacts to resident

Tissue Chemistry : T
fish species in Milne Port.

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

2020

1.54 NIS/AIS Monitoring

The NIS/AIS monitoring program was designed to detect for the potential introduction of non-native species from
ballast water discharges and/or hull biofouling and focuses in areas with the highest likelihood of marine invasion.
Due to ballast water releases occurring in Milne Port, NIS/AIS sampling largely focuses on southern Milne Inlet.
The NIS/AIS Monitoring Program was conducted at a surveillance level, where detection of a single Project-
related invasive species is the threshold for triggering of adaptive management measures (e.g., species rapid
response plans) and/or potential corrective actions (e.g., measures to eradicate the NIS/AIS), if deemed feasible.
The NIS/AIS monitoring program consists of data collected across multiple trophic levels (marine vegetation,
zooplankton, benthic invertebrates and fish) to establish a comprehensive inventory of existing marine biota in the
Project area that is intended to serve as a point of reference for any new species identified over time, and to
evaluate potential changes in community structure that may be linked to NIS/AIS introductions. Sampling efforts
that contribute to the NIS/AIS monitoring program are summarized in Table 1-6. NIS/AIS monitoring is
recommended to be conducted annually until results of ballast water sampling are deemed satisfactory to
recommend reducing the frequency of monitoring in the receiving environment.
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Table 1-6: Summary of Sampling Efforts Performed in Milne Port as Part of NIS/AIS Monitoring Program
Surveys, 2020

Relevant PC . . .

Conditions Collection Method Sampling Effort Sampling Frequency
Permanent Quadrats 10 Quadrats Annual 3
Zooplankton Tows 18 Stations Annual 7
Active Fish Sampling 114 Stations Repetitive, Annually 9

76, 87, 89, 91, 33 Incidental Repetitive, Opportunistic

99 (a), and Fish Stomach Contents lt P I » PP "8

99 (c) Mortalities Annually
Ship Hull Surveys 3 Ore Carriers Opportunistic, Annually 3
Benthic Infauna 62 Stations Annual 9
Incidental Specimen Collection | N/A Opportunistic, Annually 2

1541 Modifications to the Program

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

Table 1-7: Summary of Modifications to the NIS/AIS Monitoring Program Study Design from 2015 to 2020

Program
Component

Description of Modification

Baskets were redeployed instead of being collected for annual analysis

2015 Overall Program due to insufficient colonization on the substrate.

2015 Settlement Baskets Basket_s were .redeploye_d mstead of being collected for annual analysis
due to insufficient colonization on the substrate.

2016 Settlement Baskets New settlement baskets were deployed in Milne Port to replace sets

previously lost.

Four new sampling locations were added at Ragged Island to sample
Benthic Infauna and | specifically for the NIS/AIS monitoring program in response to public

2017 Zooplankton concern over ships potentially discharging ballast water while occupying
anchorage sites in this area.
Four new sampling locations were established in Milne Port for vertical
2017 Zooplankton : .
zooplankton hauls, and two new locations for oblique zooplankton tows.
Modifications to the methodology for oblique zooplankton tows were made
2017 Zooplankton to target faster moving species and increase the total number of species

identified.
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Program

Description of Modification

2018

Component

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
Epifauna

A new NIS/AIS towed video survey transect was added east of the new
freight dock at Milne Port to account for potential changes in shipping rates
in Port.

2019

Zooplankton

Two obliqgue 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 Monitoring

Performed ship hull monitoring on two ships at anchorage to avoid
limitations with hull visibility and accessibility when ships are moored at the
Ore Dock, increasing the total area and survey time for each ship.

2020

Settlement Baskets

Deployment of nine new sets of settlement baskets and plates along the
Freight Dock, as well as 10 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.

1.6

Conclusions

The MEEMP has been designed to meet the objectives of the various conditions associated with Project
Certificate 005, as well as to evaluate whether Project activities have potentially impacted the marine environment
over time. Original FEIS predictions indicated the potential for low magnitude changes in some ecological
parameters, such as water quality and Arctic char tissue chemistry, but characterized these as “not significant”.
Overall, monitoring data align with these predictions, as observed changes are typically minor and either within
established guidelines or consistent with baseline levels. Thus, monitoring to date suggests that mitigation
measures are functioning as intended and that Project activities are being managed in a way that has not
adversely affected the marine ecosystem.
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The main conclusions and recommendations based on the results of the 2020 MEEMP studies are as follows:

m Marine Water Quality

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

To date, construction and operation of Milne Port does not appear to have negatively affected water
quality, as measured concentrations were generally consistent with previous years and remain below
CCME water quality guidelines for the protection of aquatic life.

Laboratory analyses have not revealed an observed trend of increased levels of iron in water samples
collected between 2017 and 2020.

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

It is recommended that the water quality sampling program continue in 2021 to continue to monitor for
potential changes in water chemistry resulting from Site operations.

m Marine Sediment Quality

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

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

Minor exceedances of sediment quality guidelines were noted for arsenic and nickel but are not
considered to be Project-related as these metals tended to increase with greater distance away from the
Ore Dock. These exceedances are thus most likely reflective of background conditions and related to
natural sediment transport and coastal sorting mechanisms rather than contamination caused by Project
activities.

Similarly, exceedances were noted for a few organic constituents but these were rare, small in
magnitude (i.e., not considered to be at levels that would represent harm to the aquatic environment),
and were not concentrated around the Ore Dock in a way that would suggest a specific point source.

Comparison of the percentage of fine sediments over time indicates no statistically significant changes in
fines content within the sediments between 2014 and 2020.

Comparison of the iron sediment concentrations over time along the transects did not indicate
statistically significant changes in iron content from the previous year (2020 vs. 2019) nor between
2014 and 2020.

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

It is recommended that monitoring of sediment quality within the study area should continue, but at
reduced frequency (i.e., every 2-3 years), commensurate with the low magnitude and localized effects of
the Project on sediment quality within Milne Inlet.
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m Benthic Infauna

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

To date, construction and operation of Milne Port does not appear to have negatively affected benthic
infaunal communities, which continue to be diverse and well established in both nearshore and offshore
habitats.

Sampling in Milne Inlet revealed a high degree of spatial variability in invertebrate community indices,
which is common in marine benthic habitats.

There were no consistent differences between years (2020 vs 2019, or between 2020 vs 2018/2019) in
benthic community indicators along the four transects and, in isolated instances where indicators were
significantly different between years, endpoints tended to be higher in 2020. The results of the

2020 Marine Environmental Effects Monitoring Program 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.

It is recommended that monitoring of benthic infauna should continue, but on a reduced frequency
(i.e., every 2-3 years), commensurate with the low magnitude and localized effects of the Project on both
benthic communities and marine sediment quality within Milne Inlet.

m Substrate, Macroflora and Benthic Epifauna

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

To date, construction and operation of Milne Port does not appear to have negatively affected substrate,
macroflora, and benthic epifauna — differences between survey years (temporal differences) and areas
(spatial differences) are considered minor and are likely due to natural variability or within the range of
survey methodology error.

Surveys were modified in 2020 to install permanent steel quadrats to replace belt transects previously
deployed in the same general locations, which had been determined to be ineffective due to a high
proportion becoming twisted, moved, or obscured within one year of deployment.

Quadrats were surveyed by a mix of divers and ROV, adding a degree of resolution that had not
previously been available in ROV surveys alone.

It is recommended that substrate, macroflora, and epifauna surveys continue in 2021 for monitoring for
potential changes in benthic communities resulting from Site operations. It is also recommended that
divers continue to be used to survey all quadrats to standardize the methodology and improve
identification of substrate and taxonomic resolution.

m Fishing Effort and Catch Data

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

Construction and operation of Milne Port does not appear to have triggered detectable changes in local
fish communities to date.
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Presence and diversity data collected in 2019 were comparable to previous years, including baseline
years. Surveys were reliably capturing comparable abundances of the dominant species in Milne Port
(Arctic Char, Fourhorn Sculpin and Shorthorn Sculpin), and there is no indication that there are Project
related impacts on their numbers or relative abundance.

Monitoring results align with original FEIS predictions, which forecasted that the Project would have no
significant effects on marine fish habitat, nor would it affect the size of Arctic char populations.

It is recommended that fish sampling continue in 2021 with modifications to standardize methodologies
and sampling locations to facilitate the ability to make comparisons between survey years:

m Fish Health and Tissue Chemistry

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

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

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

Statistically significant elevations in tissue concentrations of metals were noted for the clam H. arctica
and Arctic char in 2020 relative to concentrations in 2018 and 2019, however, these differences were
small and often inconsistent, likely reflecting natural variability in both the bioavailability and subsequent
uptake of metals, reflected in the reported tissue concentrations.

Continued monitoring of proposed MEEMP components is recommended to achieve continuity in
established time series (e.g., Arctic Char) and to better characterize baseline data (e.g., sculpin and H.
arctica tissue chemistry).

NIS/AIS Program

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

Taxa identified in 2020 surveys included 33 new benthic infauna taxa, eight of which were flagged and
sent to a DFO-endorsed laboratory at Université Laval for independent verification.

Targeted sampling occurred at five locations in Milne Port to capture taxa designated as “High Risk” for
DNA verification. No target species were found.

Eight macroflora, benthic epifauna, and zooplankton taxa that had not been previously identified in
surveys at Milne Port were captured in 2020 surveys. All newly observed taxa have described ranges
that include the Canadian Arctic Ocean, none of which are listed in AlS databases, and therefore are not
considered to be of concern for Milne Inlet.

>
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=  Ship hull monitoring was performed on three ore carriers for evidence of biofouling. Two vessels showed
extensive biofouling. Many taxa were not resolved to the species level due to the difficulty of
identification of encrusting or small bodied taxa without a specimen.

= There are currently no taxa on the Trigger List and no taxa were added in 2020.

= Four taxa were added to the Watchlist (Ammodytes hexapterus, Hesperonoe sp., Ampharete
petersenae, and Amphitrite birulai), bringing the list total to nine.

A NIS fish species was confirmed through genetic barcoding: Ammodytes hexapterus, the Pacific
Sandlance, is undergoing a range expansion into the Canadian Arctic Ocean mediated by climate
change and its presence in Milne Port is considered not linked to Project vectors such as biofouling
and ballast water.

Hesperonoe sp., Ampharete petersenae, and Amphitrite birulai do not have clear records of
occurrence in the Canadian Arctic Ocean, however, none are listed on AIS databases; accordingly,
these taxa were considered “Low Risk”.

The other taxa on the Watchlist are Pseudofabricia sp. nr. aberrans (Low Risk), Sosane wireni (Low
Risk), Crassicorophium sp. (Low Risk), Marenzelleria viridis (High Risk), and Monocorophium sp.
(High Risk).

® The following recommendations are proposed:

Sampling across multiple trophic levels continue in 2021 and that all flagged specimens continue to
be screened for known geographic ranges and NIS/AIS status.

Taxa continue to be assessed for corresponding risk category and placed on the Watchlist or Trigger
List, where appropriate.

The inventory of known species documented in Milne Inlet continues to be built upon and developed.
Continued use of external accredited laboratories to confirm identifications of flagged specimens.

Continuation and expansion of the collection of benthic infauna samples for DNA analysis at locations
where High Risk taxa on the Watchlist had been previously observed.

Further review performed on the invasive spionid polychaete Marenzelleria viridis to determine the
risk of potential invasion, its known range, and to confirm its historic collection records in the
Canadian Arctic.
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TECHNICAL MEMORANDUM
DATE 19 February 2021 Reference No. 1663724-262-TM-Rev0

TO Emma Malcolm, Lou Kamermans
Baffinland Iron Mines Corporation

CC Phil Rouget, Julia Horgan

FROM  Evan Elder, David Hurley, Phil Osborne EMAIL phil_osborne@golder.com

BAFFINLAND MILNE PORT TIDE GAUGE DATA COLLECTION - 2020 ICE FREE SEASON

1.0 INTRODUCTION

In 2020, Baffinland Iron Mines Corporation (Baffinland) undertook water level measurements with a tide gauge
stationed at the Milne Port Ore Dock. The tide gauge monitoring program is intended to satisfy requirements of
the 2020 marine-based Ecological Effects Monitoring (EEM) programs and address Terms and Conditions No. 1,
76 and 83 of Project Certificate (PC) No. 005. This report presents the results of the tide gauge monitoring
program during the 2020 season.

2.0 METHODOLOGY
2.1 Unit Conventions

All dates and times are reported in Coordinated Universal Time (UTC), four hours ahead of the local time zone,
Eastern Daylight Time (EDT). All horizontal positions are reported in Universal Transverse Mercator (UTM)
coordinates referenced to the North American Datum of 1983 (NAD83) and/or in decimal degrees. Elevations are
referenced to the Canadian Geodetic Vertical Datum (CGVD).

2.2 Design

The approach to the tide gauge design for 2020 was identical to that of 2019 (Golder, 2019). This was necessary
to keep a repeatable installation location and elevation from season to season, which is critical to support an inter-
annual comparison of water level data.

An RBRconcerto CTD sensor (herein “RBR”) was used to measure conductivity, temperature, and water levels at
the Milne Port Ore Dock. The RBR is designed to be a simple and self-contained CTD sensor capable of working
in cold (rated to -5 °C) and corrosive (i.e. salty) environments. The RBR was mounted in an aluminum housing
unit which was secured to the Milne Port ore dock ladder through two welded L-brackets. The ladder is typically
installed during the open water period (July to October) The Ore Dock ladder was chosen as the sampling
location as it provides a stable mounting point that can be reinstalled each year as part of standard port
operations. The instrumentation on the RBR and the sampling specifications are summarized in Table 1.
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Additional details on the tide gauge design, installation and recovery, and mounting hardware are provided in the
Milne Port Tide Gauge Installation and Recovery Instructions (Attachment 1).

Table 1: Tide Gauge Instrumentation and Sampling Strategy

Instrumentation Sampling Strategy Instrument Accuracy
Sensor: RBRconcerto CTD Measurement Interval: 300 s Temperature accuracy: +0.002°C
Sampling Rate: 1 Hz Conductivity accuracy: +0.005 mS/cm
Averaging Duration: 60 s Pressure accuracy: +0.05% of full-scale range
2.3 Deployment and Recovery

Prior to deployment the RBR sensor was calibrated at the factory. The calibration certificates are included in
Attachment 2. Additionally, the RBR sensor was visually inspected, programmed, and synchronized to UTC time.
The deployment and recovery of the RBR sensor, attached to the Milne Port Ore Dock ladder, was conducted by
Baffinland personnel with remote support provided by Golder personnel on July 09, 2020 and October 17, 2020,
respectively. Post-deployment, a GPS RTK (real-time kinematic) survey was conducted to determine the elevation
and position of the ladder top plate (Table 2). This involved surveying four points in close proximity on the ladder
top plate and calculating an average elevation. It was noted by Baffinland survey personnel that GPS quality was
poor at the time of the survey (Ritgen, 2020) and there was a range of 38 cm between the recorded top plate
elevations. An overview of previous year RTK GPS survey results is presented in Attachment 1 the Tide Gauge
Instructions.

Table 2: RTK GPS Survey 2020

Survey Point  Easting (m) Northing (m) UTM Zone Elevation (m, Tide Gauge Tide Gauge
CGVD) Elevation Elevation
(m, CGVD)1 (m, Chart
Datum)
Point 01 503226.717 7976633.635 17W 3.694 -2.721 -1.521
Point 02 503227.448 7976633.193 17W 3.765 -2.650 -1.450
Point 03 503226.871 7976632.335 17W 3.504 -2.911 -1.711
Point 04 503226.126 7976632.794 17W 3.382 -3.033 -1.833
Average Elevation 3.586 -2.829 -1.629

Notes: CGVD=Canadian Geodetic Vertical Datum; Horizontal datum is UTM NAD 83, Zone 17W, Elevations assume Chart Datum is 1.2 m
below CGVD; Distance from the tide gauge pressure sensor to the surveyed steel ladder top plate is 6.415 m based on an email
communication with Baffinland personnel (Ritgen, 2020)

Following recovery of the RBR sensor, the data was downloaded by Baffinland personnel and shipped to Golder
for sensor inspection and demobilization. Upon downloading the data, it was observed that the RBR stopped
recording data on September 10, 2020 due to an internal logger error. Golder has followed up with RBR regarding
the data collection error and has taken steps to mitigate this for future deployments.
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Figure 1: Left: RTK Survey of the ore dock ladder top plate. Right: Ore dock ladder following removal, with the tide
gauge housing shown on the bottom right of the ladder. (Ritgen, 2020)

2.4 Data Processing

A preliminary review of the data recorded by the RBR was performed following the recovery. Quality checks
included the following:

m Reviewing time series measured by the instruments, including various diagnostic parameters.
m  Checking internal recorder and file status.

m  Plotting and viewing the time series data.

The data from the RBR sensor was extracted from Raw instrument format to ASCII using the instrument specific
software Ruskin®. Plots of measured water quality parameters were generated, and post-processing and quality-
checking of data was completed using the MATLAB® (Mathworks, 2019) scientific computing software and
included:
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m Measurements made by the instrument while it was out of water, as determined from either the pressure or
salinity gauge, were replaced with a -999 value.

m Data were filtered for values above a maximum water temperature and salinity. The maximum water
temperature was defined as 15 °C and salinity as 36 PSU. Filtered values were replaced with a -999 value.

m  Where applicable, data were filtered for periods when the change in pressure between consecutive samples
exceeded 0.5 dbar (approximately 0.5 m of water). Filtered values were replaced with a -999 value.

m Flagged and missing data values, identified onboard the instrument, were replaced with a -999 value.
Additional manual editing to remove or flag spurious data was performed as necessary.

m The instrument deployment and recovery dates and percentage of valid data from the deployment period is
provided in Table 3. Quality Controlled (QC) data are provided in Attachment 3.

Table 3: Recorded Data Statistics for the RBR Sensor

Instrument Date/Time Date/Time Total Records Total Records Flagged and Percent Valid

Deployed (UTC) Recovered (UTC) | Recorded (#) Expected (#) Missing Data (#) Data (%)

RBRconcerto | July 09, 2020, October 18, 2020, | 17620 29076 11456 60.60
CTD 22:03:00 21:05:00

3.0 DATA SUMMARY
3.1 Tide Gauge

Time series of temperature, conductivity, salinity, and water level referenced to CGVD as measured by the RBR
at the Milne Port Ore Dock over the length of the deployment are shown in Figure 2. The red and blue dashed
lines indicate the insets shown in Figure 3 and Figure 4. The tide gauge shows a distinct seasonal pattern for
near-surface water in Milne Inlet. This pattern was observed in previous years and is discussed in more details
below.

In the first week of the deployment the RBR measured large fluctuations in temperature and salinity: the
temperature oscillated between approximately 0 and 12 °C and the salinity between approximately 0 and 30 PSU.
This range is most likely the result of freshwater runoff from Phillips Creek during the spring freshet and the
melting of sea ice in Milne Inlet near Milne Port. After the spring freshet, the temperature and salinity time series
stabilize and exhibits a smaller diurnal fluctuation. It is likely that these fluctuations are driven by
upwelling/downwelling at the ore dock during wind events and by tidal forcing and continued freshwater runoff. In
the fall, temperatures in Milne Port begin to cool as air temperature decreases, and the surface layer becomes
well mixed with the layers below because of increased winds due to fall storms. This results in generally colder
and more saline surface waters and is clearly observable in the temperature and salinity measurements from
September 04 to the end of the deployment in Figure 2.
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Figure 2: Time series of water level, temperature, conductivity, and salinity measured at Milne Port Tide Gauge by the
RBR CTD from July 10 to September 09, 2020 in UTC. The red and blue dashed lines indicate the insets for Figure 3

and Figure 4.
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Figure 3: Time series of water level, temperature, conductivity, and salinity measured at Milne Port Tide Gauge by the

RBR CTD from July 11 to July 19, 2020 in UTC.
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Figure 4: Time series of water level, temperature, conductivity, and salinity measured at Milne Port Tide Gauge by the

RBR CTD from August 11 to September 04, 2020 in UTC.

4.0 RAW DATA

In addition to this report, Golder has provided the tide gauge data that was processed and quality checked

following the methods described in Section 2.4. The data is provided as a text file in Attachment 3. All dates and

times are reported in UTC time.
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5.0 CLOSURE

This report presents the results of the 2020 Tide Gauge Monitoring Program for Milne Port. We trust the
information contained in this report is sufficient for your present needs. Should you have any additional questions
regarding the project, please do not hesitate to contact the undersigned.

Golder Associates Ltd.

= PD. OSBORNE

O\ UCENSEE

&
&

Evan Elder, MEM, EIT Phil Osborne, PhD, PGeo
Coastal Engineer-In-Training Principal, Senior Coastal Geomorphologist
EE/PO/lih

Attachments:  Attachment 1 — Tide Gauge Installation Instructions
Attachment 2 — Calibration Documents
Attachment 3 — Raw Data

https /igolderassociates sharepoint com/sites/11206g/deliverables (do not use)fissued to client_for wp/1663724-262-tm-rev0-34000/1663724-262-tm-rev0-34000-2020 tide gauge results
19feb_21 docx
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Tide Gauge Installation Instructions
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LS GOLDER

TECHNICAL MEMORANDUM

DATE 19 February 2021 Reference No. 1663724-262-TM-Rev0 (ATT1)
TO Dominic Ritgen

Baffinland
FROM  David Hurley EMAIL david_hurley@golder.com

MILNE PORT TIDE GAUGE INSTALLATION AND RECOVERY INSTRUCTIONS

Golder Associates Ltd. (Golder) was retained by Baffinland in 2020 to re-install the tide gauge, an RBR concerto
CTD, first deployed in 2017 at Milne Port to provide water level monitoring on-site during the open-water season
(typically July to October) of 2020. The objective of this technical memorandum is to provide installation
instructions for the tide gauge at Milne Port and itemize the necessary consumables for installation.

1.0 ALUMINUM MOUNTING SYSTEM OVERVIEW

The tide gauge is housed inside a 26-inch long aluminum square tube (4-inch diameter) to provide protection from
vessels and reduce wind and wave effects. The aluminum square tube is mounted to the ladder with two steel L
brackets that will be welded to the side of the bottom of the steel ladder located on the ore dock (Figure 1).

Figure 1: Overview of tide gauge installation

Golder Associates Ltd.
Suite 200 - 2920 Virtual Way, Vancouver, British Columbia, V5M 0C4, Canada T: +1 604 296 4200 F: +1 604 298 5253

Golder and the G logo are trademarks of Golder Associates Corporation go Ider.com
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2.0 TIDE GAUGE INSTALLATION
Step 1)

Two 1/4" diameter holes need to be drilled in the aluminum tube. These holes will be used to add a length of 3mm
316 stainless steel wire rope as redundant security against a hardware failure (Figure 2). On the outside of the
aluminum tube two zinc anodes should be replaced with new anodes and secured with one stainless steel bolt
(316 stainless 1/2" x 1) per anode (Figure 4).

s

Figure 2: Hardware attaching aluminum tube to steel L brackets and wire rope for redundancy of the L bracket
attachments.

Step 2)

The tide gauge (RBR concerto — white Delrin cylinder) should be mounted inside the aluminum square tube with
one stainless steel bolt (316 stainless 1/4" x 4 1/2”), washer, nylon shoulder washer, lock nut (Figure 3) and two
stainless steel hose clamps wrapping around the tide gauge body, using caution to not overtighten against the
plastic housing. The bolt should be passed through the hole on the end cap of the tide gauge, making sure not to
twist the end cap in the process, and secured to the square tube with nylon shoulder washers inserted in the
drilled holes on the aluminium square tube (Figure 4).
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Figure 3: Hardware attaching aluminum tube to L brackets and view of the tide gauge mounted in the tube. Arrow
shows location of the '4” bolt that should pass through the end cap of the tide gauge.
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Figure 4: Hardware attaching tide gauge to tube. Arrows show the location of the hose clamps which mount the tide
gauge to the square tube and the zinc anodes.

Step 3)

The aluminum square tube is mounted to the ladder at two steel L brackets that are welded to the side of the
bottom of the steel ladder located on the ore dock. The tide gauge should be mounted such that the red and black
end cap is pointing downwards towards the sea bed. The integrity of the welds on the ladder should be inspected
before mounting the square tube. Mount the aluminum tube to the L brackets with stainless steel bolts (316
stainless 3/8” x 5”), washers, nylon shoulder washers, lock washers and lock nuts (Figure 5).
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Red & Black
endcap

Figure 5: Aluminum square tube mounted to the bottom of the steel ladder located at the ore dock. Arrows show
location of mounting bolts which attach the square tube to the welding tabs on the steel ladder.

Step 4)

Add a length of 3mm 316 stainless steel wire rope passed through the two holes on the square tube, and around
the bottom ladder rung, and join wire rope together with 2 wire rope clips (1/8” stainless steel). This is to provide a
redundant mounting system (Figure 2).

Step 5)

Take photos during each step of the installation process for documentation purposes and provide a record of
hardware used and any changes to the above steps.
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Step 6)

In 2019 the elevation and position of the ladder was surveyed using five survey points measured from an RTK
GPS system. The following table provides the survey position and elevation of the pressure sensor in 2019. The
pressure sensor is located behind the plastic sensor cover on the downward facing end of the instrument (Figure
6). The distance from the bottom of the aluminum tube to a point at the top plate of the ladder and from the
pressure sensor to a point at the top plate of the ladder was measured as 7.49 m in 2019, respectively. Note, this
measurement should be confirmed each year and a photo of the measurement taken.

An RTK GPS survey will need to be conducted in 2020 to reference the steel ladder top plate and provide a
reference for instrument to a common datum (i.e. CGVD). Additionally, the distance from the pressure sensor to
the ladder top plate and from the bottom of the aluminum tube to the ladder top plate should be measured.

Figure 6: Pressure sensor location, shown by the arrow, on the downward facing end of the tide gauge
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Figure 7: RTK GPS survey conducted in 2019

3.0 PAST YEARS RTK GPS SURVEY

The following tables present the results of the 2017 through 2020 RTK GPS survey of the tide gauge. Note, the
variation between the RTK measurements in multiple years. Baffinland survey personnel has noted this is due to
poor satellite signal. Additionally, year over year the distance from the ladder top plate to the tide gauge sensor
has varied. In future years this distance should be confirmed and this value used until changes to the mounting is
made.

Table 1: RTK GPS Survey 2020

Survey Point Easting (m) Northing (m) UTM Zone Elevation (m, Tide Gauge
CGVD) Elevation

(m, CGVD)1

Point 01 503226.717 7976633.635 17W 3.694 -2.721

Point 02 503227.448 7976633.193 17W 3.765 -2.650

Point 03 503226.871 7976632.335 17w 3.504 -2.911

Point 04 503226.126 7976632.794 17W 3.382 -3.033

Average Elevation 3.586 -2.829

Notes: CGVD=Canadian Geodetic Vertical Datum; Horizontal datum is UTM Nad 83, Zone 17W; Distance from the tide gauge pressure
sensor to the surveyed steel ladder top plate is 6.415 m based on an email communication with Baffinland personnel (Ritgen D., pers.
comms., October 19, 2020)
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Table 2: RTK GPS Survey 2019

Survey Point Easting (m) Northing (m) UTM Zone Elevation (m, Tide Gauge
CGVD) Elevation

(m, CGVD)1

Point 01 503226.872 7976632.321 17W 3.566 -3.924

Point 02 503227.446 7976633.151 17W 3.558 -3.932

Point 03 503226.660 7976633.727 17w 3.541 -3.949

Point 04 503226.179 7976632.900 17W 3.538 -3.952

Point 05 503226.910 7976632.990 17TW 3.638 -3.852

Average Elevation 3.568 -3.921

Notes: CGVD=Canadian Geodetic Vertical Datum; Horizontal datum is UTM Nad 83, Zone 17W; !Distance from the tide gauge pressure
sensor to the surveyed steel ladder top plate is 7.49 m based on an email communication with Baffinland personnel (Ritgen D., pers. comms.,
September 01, 2019)

Table 3: RTK GPS Survey 2018

Survey Point Easting (m) Northing (m) UTM Zone Elevation (m, Tide Gauge
Elevation
(m, CGVD)1

Point 01 503227.211 7976633.252 17w 3.505 -2.915

Point 02 503227.205 7976633.246 17W 3.516 -2.904

Point 03 503227.205 7976633.242 17w 3.491 -2.93

Point 04 503227.197 7976633.241 17W 3.495 -2.925

Point 05 503227.215 7976633.268 17w 3.496 -2.924

Average Elevation 3.501 -2.920

Notes: CGVD=Canadian Geodetic Vertical Datum; Horizontal datum is UTM Nad 83, Zone 17W; 1Distance from the tide gauge pressure
sensor to the surveyed steel ladder top plate is 6.57 m based on an email communication with Baffinland personnel (Ritgen D., pers. comms.,
October 29, 2018)

Table 4: RTK GPS Survey 2017

Survey Point Northing (m) Easting (m) UTM Zone Elevation (m, Tide Gauge
CGVD) Elevation

(m, CGVD)1

Point 01 7976633.34 503226.98 17w 3.446 -2.866

Point 02 7976633.34 503227.00 17w 3.467 -2.845

Point 03 7976633.34 503227.00 17w 3.486 -2.826

Point 04 7976633.33 503226.99 17w 3.470 -2.842

Point 05 7976633.33 503227.00 17w 3.499 -2.813

Average Elevation 3.474 -2.839

Notes: CGVD=Canadian Geodetic Vertical Datum; Horizontal datum is UTM Nad 83, Zone 17W; 1Distance from the tide gauge pressure
sensor to the surveyed steel ladder top plate is 6.31 m based on measurements by Golder personnel
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4.0 HARDWARE LIST

The following is a list of necessary hardware to complete the tide gauge installation:

Item Description Quantity

26” aluminum square tube 1

Stainless steel L-brackets
316 stainless steel hex bolt 5”- 3/8”
316 stainless steel lock nut 3/8”

316 stainless steel lock washer 3/8”

316 stainless steel washer 3/8”

Nylon shoulder washer 3/8”
316 stainless steel hex bolt 4 1/2”- 1/4”
316 stainless steel lock nut 1/4”

316 stainless steel washer 1/4”

Nylon shoulder washer 1/4"

Zinc anode
316 stainless steel hex bolt 17 — 1/2"
316 stainless steel washer 1/2"

NININININIARININD[AA[EAINDINDNINIDN

316 stainless steel lock nut 1/2"
316 stainless steel 2" band width hose clamps 2 9/16”-3 1/2” diameter 2
3mm 316 stainless steel wire rope 1 roll

1/8” stainless steel wire rope clip 2

5.0 TIDE GAUGE RECOVERY
Upon recovery of the tide gauge from the ore dock ladder the following steps should be done.
Step 1)

The distance from the tide gauge pressure sensor (Figure 6) and the bottom of the aluminum tube to the steel
ladder top plate (Figure 7) should be recorded and accompanied by a photo of the measurements (i.e. a photo of
the tape measure).

Step 2)

If determined applicable, data from the tide gauge should be downloaded using the computer software program
Ruskin before shipping. The software program Ruskin can be obtained from https://rbr-
global.com/products/software. The following steps should be followed when using Ruskin:

m  Unscrew the tide gauge end cap to expose the USB port and battery compartment.

m Plug one end of the Apple 30 pin cable, found in the tide gauge box, into the tide gauge and the remaining
end into the computer (Figure 8)
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m  Open the software program Ruskin. The instrument should appear in the Navigator tab under the
subheading Instruments.

m Click on the Download tab and select “download”. Save the .RSK file to a location on the local machine.
m Disconnect the USB cable from the logger and computer.

m Screw the tide gauge end cap back on.

m DO NOT select stop logging or enable logging.

] DO NOT remove the batteries from the instrument.

Figure 8: Apple 30 pin cable for tide gauge data download
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Tide Gauge Calibration Documents
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Reference
Resistance
(ohm)
open
694. 027
331. 920
150. 011
100. 007
75. 013
55.511
47.018

Bath

T15S35
T25835

Conductivity Calibration Certificate

RBRconcerto C.T.D|fast6 s/n: 60550

References: Autosal8400B#66289, MS-315#15506, SSW P162, RC#002

Reference
Conductivity
(mS/cm)

0.

6.
13.
28.
43.
57.
77.
91.

0000
2301
0268
8237
2357
6416
8921
9618

Voltage

Ratio

0.2698404
0. 3242621
Cel |l Constant @15S35 = 4.32387 1/cm

C&or::

Voltage

Ratio, V
-0. 000165
039081
081899
. 181427
272223
362989
. 490594
. 579242

©Scooooo00o0

Temperature
(ITS-90)

14. 93001
23. 48417

Measured
Conductivity
(mS/cm)

0.

6.
13.
28.
43.
57.
77.
91.

0016
2306
0265
8232
2340
6400
8931
9629

Salinity
(PSS-78)

35.
35.

0065
0020

Calibration

Error

(mS/cm)

0.
. 0004

0016

- 0. 0004

oo

. 0005

0016

. 0016
. 0010
. 0011

Conductivity
(mS/cm)

42.
51.

C'0+C'1*V—X0*(T—X3)

8558
4965

L4+ X+ (T'— X3) + Xo + (P — Xy))

Calibration error vs. Conductivity

Cl:
X0:
X1:

X3:
X4:

Coefficients

27. 744088E- 3
158. 7164

325. 48295E-6
-13.284071E-6
600E-9
14.930013

10

o
o
o
N

0.000 -

-0.002

Error (mS/cm)

0

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Conductivity (mS/cm)

Calibration error vs. Temperature

o
o
=)
o

Error (mS/cm)

0.000 - ././.7

———

*.\.\-

-0.005

Calibration Date: 2020-06-15

Issue Date:
File Name:

2020-06-15
060550_20200615_1114C.rsk

Operator:/ M

ishkvorets

Temperature (°C)

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

Approver: ( ) M)

takuetteh
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Temperature Calibration Certificate

Logger ID: RBRconcerto Serial No: 60550 Channel No: 2

Reference Measured
Temperature, Voltage Temperature, Calibration .
ITS-90 ratio, V ITS-90 error Coefficients
Q0: 3.3426418E- 3
-4.79445 0. 816209 -4.79442 0. 00003 oL 253, 72012E. 6
0. 80058 0. 768299 0. 80045 -0. 00014 2 2.3290124E- 6
6. 98569 0. 708355 6. 98586 0. 00017 c3: -95. 64407E-9
12. 86096 0. 646222 12. 86109 0. 00013
18. 60555 0. 582622 18. 60511 -0. 00044
24. 33259 0.518598 24. 33288 0. 00029
30. 11328 0. 455531 30. 11328 0. 00000
34. 98857 0. 404916 34. 98853 - 0. 00004
Residuals vs. Temperature
0.0020
0.0015 -
0.0010
O 0.0005 -
1%
S 0.0000 -
S
4]
$ -0.0005 -
-0.0010 -
-0.0015 4
-0.0020

6 -4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
ITS-90 Temperature (°C)

Calibration Date: 2020-06-08
Issue Date: 2020-06-09
Calibration ID: 39815

= =

Approver:
kmalorny kmalorny

Operator:

RBR Limited, 95 Hines Road, Ottawa, Canada K2K 2M5 | +1 (613) 599-8900 | www.rbr-global.com



Pressure Calibration Certificate

RBRconcerto C.T.D|fast6 s/n: 60550
Sensor rating: 50 dbar s/n: H130848

Nominal accuracy: 0.05%FS (0.025 dbar)

Reference instrument: Mensor CPC6000 s/n: 612676

Applied Measured
pressure, pressure,
Papp VOltage Pc
(dbar) ratio, V (dbar)
9. 956 0. 055869 9. 9556
15. 000 0.076451 14. 9996
20. 000 0. 096855 20. 0002
25. 000 0.117255 25. 0002
30. 000 0. 137653 30. 0001
35. 000 0. 158050 35. 0000
40. 000 0.178446 40. 0000
45. 000 0.198842 44,9999
50. 000 0.219238 49. 9998
55. 000 0. 239636 55. 0000
60. 000 0. 260035 59. 9999

PC:X0+

Calibration

o v
O 00O O0O0O0OO0OoOoOOo

'
o

error
(dbar)
. 0004
. 0004
. 0002
0002
0001
0000
0001
. 0001
. 0002
. 0001
. 0002

Coefficients

(04}
Cl:
c2:
C3

X0:
X1:
X2:
X3:
X4:
X5:

P — Xo— X1(T — X5) — Xo(T — X5)? — X3(T — X;5)?

1 +‘}(4(1j'—')(5)

P, = Co+ C1V + CoV? + C5V?
Calibration error vs. Pressure (Tcal = 22.5°C)

-3.272809
244.89221
1. 3638068
-2.4486482

9. 9539

19. 21648E- 3

85. 04233E-6

109. 35593E-9
189. 42652E- 6
22. 545935

Head (mm) = 456

~ 001 0.02
© S
o) o
'O -~
=~ 000 m—m—® » u —n T—t = B 000
5 x
5 o
4 001 ! ! ! ! ! ! ! ! ! ! ! -0.02 >~
10 15 20 25 30 35 40 45 50 55 60
Pressure (dbar)
Calibration error vs. Temperature (Patm = 10.04 dbar)
0.05
= : m
= 002 !
S 3
~ 0.00{ = il ————8——a—§ = W 000 3
:
W -0.02 - : : ; ; ; : —-0.05
-5 0 5 10 15 20 25 30 35
Temperature (°C)
Calibration Date: 2020-06-11
Issue Date: 2020-06-11
File Name: 060550_20200611_1354P.rsk
F_j] i /%656
Operator: { ) Approver: /

takuetteh

kmalorny
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Tide Gauge Data Deliverable
(delivered electronically)
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TBaffinland

Name: Chantal Vis, Allison Stoddart, Jordan Hoffman

Agency / Organization: Parks Canada Agency

Date of Comment Submission: July 8th, 2021

# Document Name

1 2020 Marine
Environmental
Effects Monitoring
Program and
Aquatic Invasive
Species Monitoring
Program

Section
Reference
Marine Water
Quality

Executive
Summary and
Chapter

Comment

The analysis of water quality
parameters remains qualitative
and descriptive (for example
based on descriptive statements
“were generally within ranges
previously observed, with no
exceedances of CCME water
quality guidelines”), and would
require more robust, statistical
analyses to support the
conclusion of “no project effects
on water quality”, in particular
given the lack of baseline data -
before project started or
changing detection levels for
some parameters.

Providing figures of
concentration through time (and
variability among stations) for
some key parameters (e.g. iron),
as well as a statistical analysis of
trends through time would
provide evidence to support
conclusions. Given that there is
data for 8 stations, 6x per year
with 6 years of data —
guantitative or statistical
analyses of trends through time
should be possible for either
single parameters (like iron), or
as a composite (using CCME
water quality index). Statistical

Baffinland Response

In the 2021 MEEMP report,
concentration data collected over
time for iron and potentially a small
number of other key parameters,
will be presented in graphical form
to improve data interpretation.

The water quality program is a
compliance monitoring program
primarily designed to monitor for
potential effects from site
discharges to the Milne Inlet
Receiving Environment. As such,
statistical analysis is not required
and screening of data against
applicable water quality guidelines
is appropriate.




#

Document Name

g Baffinland

Section
Reference

Comment

analyses are done in support of
marine sediment quality
(ANOVA) and Benthic infauna
(e.g. use indices, BACI, ANOVA),
so it is unclear why statistical
analyses are not conducted for
water quality.

Baffinland Response

2020 Marine
Environmental
Effects Monitoring
Program and
Aquatic Invasive
Species Monitoring
Program

Marine Water
Quality - Iron

Executive
Summary and
Chapter

With respect to the discussion
about iron — the executive
summary states “analyses shows
that iron concentrations in the
2020 water samples remain well
within the 2015-2019 range of
detected concentrations”.

Where are the “analyses” that
support this conclusion? As this
is an important parameter in
marine ecosystems, as well as a
concern raised by Inuit, a
statistical analysis to support
conclusions of no effects would
provide important evidence.
Also, providing comparisons from
reference sites or prior to start of
project would be required to
support conclusions, since no
baseline data provided and
detection levels were very high in
2015 and 2016 ( <500ug/L), so
cannot be used as baseline or to
compare 2017-2020 values.

As is the case in any report,
supporting details that would
answer this question are found
within the main body of the report.
The reviewer is directed to Sections
2.3.2 and 2.4 of the report.

The analyses in the 2020 MEEMP
that supported the conclusion
referred to in the Executive
Summary include: 1) calculation of
descriptive statistics for iron at
individual stations for the MP-05
and MP-06 Milne Port Site
discharges over five sampling
events in 2020; and, 2) calculation
of annual descriptive statistics for
iron between 2015 and 2020

These summary data were then
reviewed and the 2020 iron data
discussed within the context of the
previous years’ summary data,
noting limitations such as historical
detection limits and conditions at
the time of sampling that may have
influenced the iron concentrations
measured. A comparison was made
between total and dissolved iron
concentrations to support an
informed discussion of the
bioavailability of the iron present.

The calculation of summary
statistics for compliance
monitoring of a discharge is
appropriate and no further
statistical analysis is warranted.




Document Name

2020 Marine
Environmental
Effects Monitoring
Program and
Aquatic Invasive
Species Monitoring
Program

g Baffinland

Section
Reference
Table 1.1. (p.4)

Comment

Why are the impacts/significance
of “Discharge of ballast water”
different between VECs?

In section “Water and Sediment
Quality” — no anticipated effects
to water and sediment.

In “Arctic Char Health” section —
slight reductions in nutrient
concentrations and short-term
localized increases in water
temperature.

Why would the impacts not be
the same for discharge in both
sections? Could impacts not be
tested/validated with water
quality data sets, and physical
oceanography data?

Baffinland Response

The overall impacts are the same
for water quality and Arctic char —
there was just more detail provided
for char regarding the specific
effect pathway. In their comment,
Parks Canada failed to include all
the text associated with Arctic char
health, which in full context reads:
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.

2020 Marine
Environmental
Effects Monitoring
Program and
Aquatic Invasive
Species Monitoring
Program

Table 1-2

Why is condition 86 — the ballast
water discharge impact
prediction modelling and
validation — “N/A”

The condition is that sampling
should be done to validate the
model — has this condition been
met?

Yes. The results of the physical
oceanography programs have been
used extensively to support the
validation of the ballast water
discharge modelling (Golder, 2017).

2020 Marine
Environmental
Effects Monitoring
Program and
Aquatic Invasive
Species Monitoring
Program

p.10 Study Area

p.13 — Physical
oceanography
monitoring

A physical oceanographic
monitoring was started in 2019 —
where are these results analyzed
and how do they fit with the
water quality effects section, or
with the ballast water discharge
model validation (see above).

Physical oceanographic monitoring
began for the Milne Port site in
2014. Measurements have been
collected by Golder from 2017 to
2020 and have included ADCPs,
CTD profiles, and the tide gauge
monitoring program. These results
have been reported in:
e Mary River Project 2017
Marine Environmental
Effects Monitoring Program
(MEEMP) and Aquatic
Invasive Species (AlS)
Monitoring Program
(Golder, 2018)




#

Document Name

g Baffinland

Section
Reference

Comment

Baffinland Response

e Annexe L: Physical
Oceanography Report to
Mary River Project 2018
Milne Inlet Marine
Environmental Effects
Monitoring Program
(MEEMP) and Aquatic
Invasive Species (AlS)
Monitoring Program
(Golder, 2019)

e Appendix L: Physical
Oceanography Report to
Mary River Project 2019
Marine Environmental
Effects Monitoring Program
(MEEMP) and Aquatic
Invasive Species (AlS)
Monitoring Program
(Golder, 2020)

e Appendix A: Tide Gauge
Report to Mary River
Project 2020 Marine
Environmental Effects
Monitoring Program
(MEEMP) and Aquatic
Invasive Species (AlS)
Monitoring Program
(Golder, 2021)

The results of the physical
oceanography programs have been
used extensively to support the
validation of the ballast water
discharge modelling (Golder, 2017).

2020 Marine
Environmental
Effects Monitoring
Program and
Aquatic Invasive
Species Monitoring
Program

p.18 —main
conclusions of
Marine Water
Quality

Lab analyses have not revealed a
trend of increased levels of iron
in water samples collected
between 2014 and 2020

Where are the statistical analyses
supporting this conclusion?

The 2014 iron data is not in
summary table (Appendix E
p.556/1517).

The statement has been corrected
to read: ‘Laboratory analyses have
not revealed an observed trend of
increased levels of iron in water
samples collected between 2017
and 2020.’




g Baffinland

# Document Name Section Comment Baffinland Response
Reference

Iron levels in 2015-2016 cannot

be used in comparison — below

detection levels, and detection

levels higher than values in 2017-

2020.

2020 Marine p.19 Fishing The conclusion of no indication of | The objective of this field

Environmental
Effects Monitoring
Program and
Aquatic Invasive
Species Monitoring
Program

effort and catch
data

project impacts on fish is based
on qualitative and descriptive
comparisons (s. 6.2.2.).

Given the lack of standardize
methodology and sampling
locations, may want to reword
conclusion to focus on need for
standardized methods to enable
quantitative/statistical
comparisons between years.

component is simply to
characterize nearshore fish
community structure and habitat
use in Milne Port and not to
quantify abundance or perform a
stock assessment. CPUE, as used
for MEEMP reporting purposes, is
useful because it gives a snapshot
indication of relative abundance
and habitat use. Nonetheless, Parks
Canada’s comment is
acknowledged and efforts will be
made in summer 2021 to
standardize fishing efforts and
locations to the extent possible to
facilitate interannual comparisons
going forward.

2020 Marine
Environmental
Effects Monitoring
Program and
Aquatic Invasive
Species Monitoring
Program

p.1426 of pdf

5.8.2.2 — NIS/AIS

The report states that a single
detection of NIS/AIS will initiate a
response protocol. The response
protocol (Figure 4) does not
discuss any intervention
measures or communication
protocols.

Has a general rapid response
plan, or specific response plans to
trigger list species been
developed? It would be
important to coordinate
communication and response
with others, including
communities, QIA, Parks Canada,
Transport Canada to ensure
effective intervention, reduce
risks of further spread, etc.

Figure 8-4 is not a Rapid Response
Protocol. It simply illustrates the
steps taken to flag potential
species/taxa of concern that may
be linked to the Project in order to
evaluate whether a rapid response
plan would be required.

Baffinland shares Parks Canada’s
concerns around early detection of
NIS/AIS which is why the plan is to
continue taking benthic samples to
support AIS surveillance monitoring
efforts in summer 2021, where 25
stations will be sampled.
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How will the recommendation to
sample benthics every 3 years
rather than annually impact the
AIS/NIS program effectiveness?
This would slow detection and
response.




Baffinland

Name: Kimberly Howland, Alexandra Sorckoff

Agency / Organization: Fisheries and Oceans Canada

Date of Comment Submission: July 9, 2021

Section
Reference

Comment

Baffinland Response

# Document Name

2020 MEEMP and
AlS Monitoring
Program Report

NIS/AIS

8.1.2
Introduction —
Definitions
and executive
summary P. vii
Summary P.viii

DFO disagrees with including the
statement in definition of Non-
Indigenous species (NIS) that
“..they do not hinder or prevent
the survival of other organisms”.
To our knowledge an NIS is any
species that exists outside the
region where it originated
naturally. Aquatic invasive species
(AIS) are essentially NIS that
become harmful or are known to
cause harm elsewhere. All NIS
have the potential to become
harmful and there is always
uncertainty as to whether they may
become invasive once introduced
to a new environment. DFO
suggests this be acknowledged in
the definition of NIS.

Definitions of No Risk, Low Risk,
High Risk — DFO does not
necessarily agree with the way
these risk categories are defined,
particularly the no risk category.
We intend to conduct a science
peer review of Baffinland’s Rapid
Response Protocol including these
definitions (which form part of the
protocol) and provide further
opinion on this. The crux of our
concerns lies with the notion that
just because something has

Baffinland has revised the definition
of NIS in the 2020 MEEMP report
based on DFQO’s suggestions.

Definitions of no/low/high risk are
not meant to characterize an
organism’s potential to spread and/or
ability to harm the receiving
environment. Rather, the definitions
are specific to BIM operations and
attempt to capture risk of
introduction associated with shipping
operations. For example, if something
has been found in the Canadian Arctic
before then it is less likely to have
been introduced to the area by
Baffinland shipping and therefore is
considered lower risk from that
perspective.

For clarity, Figure 8-4 is not a Rapid
Response Protocol. It simply
illustrates the steps taken to flag
potential species/taxa of concern that
may be linked to the Project in order
to evaluate whether a rapid response
plan would be required.

This process does take into
consideration the concerns outlined
by DFO; in fact, Section 8.5.1
acknowledges and discusses the
potential for taxonomic errors and
uncertainties in the historical record.
The MLE test (see Figure 8-4 and

associated description) was explicitly
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previously been found in the
Canadian Arctic it has no risk. This
does not take into consideration
that species introduced elsewhere
in the Arctic could also be
introduced to a new area of the
Arctic through project vessels and
could still be high risk to the
project area. It also does not
consider that there may be
taxonomic errors and uncertainty
with historical records so there is a
need for careful investigation of
Arctic occurrence records in the
case of species that are not well
described to confirm if they have
indeed previously been found in
the Canadian Arctic.

Given these concerns with how
BIM is defining species, DFO
guestions the validity of the
statement that “no project related
introduction of NIS/AIS have been
documented at Milne Port and the
requirement for rapid response has
not been triggered”. We
recommend that this statement be
revised to reflect the taxonomic
uncertainties, need for further
examination/validation of existing
isolated/limited Canadian Arctic
records and the possibility that
some new species could be project
related.

Baffinland Response

designed with such concerns in
mind and involves careful review of
all available evidence.

Baffinland requests that DFO
elaborate on its statement
regarding the possibility that some
new species could be project
related — could DFO please provide
a list of species it believes were
introduced via Project vectors and
the associated supporting
evidence?

2020 MEEMP and
AlS Monitoring
Program Report

NIS/AIS
8.2 Study
Design

For i) under dedicated surveys, it
should be acknowledged that
although surveys started due to
concerns over Inuit concerns of
ballast discharge in the area,
“monitoring is also important in the

area because ships anchor and
there is therefore a risk of release
for biofouling organisms”

The text has been revised to include
this acknowledgement.
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2020 MEEMP and
AlS Monitoring
Program Report

g Baffinland

Section
Reference
8.2.1 Study
design -
Modifications
of program

Comment

DFO is pleased to see increased
survey effort as well as targeted
sampling for preserving samples in
ethanol. Given that the target
species M. viridis was not found in
target samples, would Baffinland
consider taking additional target
samples in future years? DFO also
notes that short term preservation
in formalin followed by ethanol can
allow for good preservation and
maintaining genetic integrity of
samples for barcoding. This
approach could be tested with
future samples and may allow for
meeting taxonomy and genetic
barcoding needs. Publications on
these methods are provided at the
end of this document.

Baffinland Response

Additional target sampling is planned
for the 2021 field season at nine
locations in Milne Inlet. Results will
inform whether additional targeted
monitoring in future years is
warranted.

We have reviewed the publications
sent by DFO and consulted with the
analysts at the Canadian Centre for
DNA Barcoding where the samples
are sent for analysis and has made
the decision to continue with the
current preservation methodology
(i.e., 90% ethanol) for two main
reasons: 1) ability to barcode longer
sequences and 2) logistical challenges
with shipping samples south from
Baffin Island on tight timelines.
Separate samples are taken for
genetic and taxonomic purposes,
which are preserved via different
methods (ethanol and formalin,
respectively).

\While it is possible to obtain DNA
from formalin-fixed specimens, there
is a strong limitation on the length of
DNA sequence one can obtain. DNA
barcoding at ~600 bp is about the
limit of sequence length for which
this is reasonable/ feasible. The DNA
in formalin-fixed specimens is actually,
fine — it is just irretrievably trapped in
a matrix of denatured (fixed)
proteins, so one has to piece
fragments of ~100-200 bp together,
generally. Since, for the most part,
preserving in formalin would preclude
obtaining larger sequences that could
be necessary for some marine groups
(e.g., 18s, which is commonly used),
we will continue to preserve
specimens in ethanol.




Baffinland

=
# Document Name section Comment Baffinland Response
Reference
It is also worth noting that there are
significant logistical constraints with
shipping the samples south from
Baffin Island within ~7 days of
preservation as recommended in this
paper.
2020 MEEMP and 8.2.2. Study As indicated above, we have a
AIS Monitoring design - number of comments on the flow [|See response to Comment No. 1,
Program Report Indicators & chart describing AIS/NIS response, [which clearly explains this figure is
thresholds but intend to conduct a DFO not a rapid response protocol and

Figure 4 Flow
chart

Science Advisory Secretariat (CSAS)
peer review of Baffinland’s Rapid
Response Protocol (provided as

should not be reviewed as such.

Since rapid response plans are

Program Report

Zooplankton

abundance and species richness (e.g.,

McKinstry and Campbell 2018 and

references therein). This has
been well demonstrated in surveys
of other Canadian Arctic ports
where variability in density and
species richness across months was
found to greatly exceed variability
among sites at a given port (Dispas
2019). Sampling at regular
intervals over a 3 month period
versus overs a two week window
resulted in a 40% increase in
species richness (Dispas 2019).

Could BIM please indicate the
timing and frequency of plankton
collections done in 2020. We

describing part of phase 2 EA) and associated [species specific, and no species has
taxa review definitions of risk (high, low, no yet triggered the need for response
process for risk). via the established monitoring
flagging programs
species and Trigger list - DFO recommends BIM
low or high develop response plans now — As the Board’s assessment of the
risk these were planned as part of Phase 2 Development proposal is in
Phase 2 (post project approval), but [the decision-making process and
they are applicable now given currently waiting for the Public
shipping is already occurring. DFO  |Hearing proceedings to resume,
understands this commitment was [Baffinland will not be providing a
made with Phase 2 in mind, but we [further response to DFOs request at
recommend Baffinland implement [this time.
this before Phase 2.
2020 MEEMP and 8.3.1.2 Plankton are well known to exhibit  |We agree that plankton exhibit high
AIS Monitoring Methods - high seasonal variability in both variability and, as outlined in previous

responses to DFO, are therefore not
considered a reliable indicator with
which to evaluate potential Project
effects. Accordingly, zooplankton
abundance is not discussed within the
MEEMP Report; however, species
diversity is presented as part of the
AIS/NIS component only and
presented as supplemental
information which helps
contextualize data relative to
previous sample years.

The timing and frequency of plankton
collections done in 2020 is outlined in
Appendix 8C-1. At Milne Port, vertical
tows were conducted on August 6

and horizontal tows on August 7. At

4



# Document Name

Baffinland

Section
Reference

Comment

reiterate that collection of more
frequent plankton samples (at least
once/month during open water
season when plankton are
blooming) is recommended to
improve baseline coverage of
species that may be present.

Baffinland Response

Ragged Island, vertical tows were
conducted on August 16 and
horizontal tows on September 5. The
timing of sampling is opportunistic
and is fit into the schedule as
Program priorities and weather days
allow. The recommendation to
sample at regular intervals over a 3-
month period consistent with Dispas
2019 is not feasible, given the short
length of the open water season at
Milne Port.

We note that the redeployment of
settlement baskets in 2021 will
capture plankton settling out of the
water column and help address some
of DFQO’s concerns.

2020 MEEMP and
AlS Monitoring
Program Report

8.3.2 Methods
- Sample
collection for
genetic
analysis

We note samples were preserved
in 90% ethanol. For preservation of
genetic samples we recommend a
minimum of 95% ethanol with an
alcohol change at 24 hours to
ensure proper preservation for
genetic barcoding. With these
methods the jar should be no more
than 1/3 organic material with the
remaining volume ethanol.

As requested above, could the
number of stations with ethanol
preserved samples be increased or
could composite samples be made
to improve chances of detecting
the target organismin 20217

Baffinland notes DFQO’s
recommendations regarding sample
preservation and refers DFO to the
response to comment #3 above.

Baffinland is planning on collecting
composite samples (via 2 Van Veen
grabs) for genetic analysis at nine
stations where flagged taxa have
previously been collected in order to
improve our chances of finding them.

2020 MEEMP and
AlS Monitoring
Program Report

8.3.3 Methods
- Ship Hull
Monitoring

A sample size of 3 vessels used in
2020 is unlikely to be
representative for characterizing
biofouling of the fleet that call on
Milne Port. It is also not clear how
the ships were selected for hull
monitoring. Recommend that ships
are selected based on age of anti-
fouling paint/time since last dry-
dock aiming to survey ships that
have not recently been painted or

Due to the limited time the ROV is
available for AIS surveys, selecting
ships based on risk factors such as
anti-fouling paint is not practicable.
Efforts are made to survey as many of
the ships as possible while the
equipment and operator are on site.

It is also noted that the paper
referenced by DFO (Sylvester &

Maclsaac 2011) describes the use of
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cleaned. Together with the above
factors, greater time spent in
previous ports of call, and greater
number of regions visited since last
cleaning have also been shown to
be associated with increased
extent of fouling and could be used
to select vessels for monitoring
(e.g. see Sylvester eta . 2011).

DFO recommends identification of
factors influencing biofouling risk
of vessels calling on Milne Port
through a validated risk
assessment, however this would
require initial sampling from a
subset of vessels to assess of
percent cover and physical
collection of organismsin a
representative, standardized and
comprehensive manner (including
both hull and niche areas) that will
allow for identification of non-
native species that may be
transported through project
shipping (DFO 2020).

Baffinland Response

an opportunistic sampling method,
making efforts where feasible to
sample a range of vessels. This
method is consistent with the current
approach undertaken by Golder.




EFBaffinland

Program Report

Data Analysis

calculated. When BIM indicates
they used all taxonomic
designations, does this mean they
counted higher taxonomic levels
(e.g., genus) in cases where there
were specimens that could be
identified at a lower level e.g. (to
species) within the same genus. If
so, this may artificially inflate the
values.

# Document Name section Comment Baffinland Response
Reference
8 2020 MEEMP and 8.3.4.1 As noted for previous reports, As noted in previous responses,
AIS Monitoring Methods - there are multiple references that |references to Casas-Monroy et al
Program Report Data Analysis - | Casas-Monroy et al. (2014) was 2014 were intended to be examples,
Taxonomic used as a definitive list of invasive Jand not exhaustive, to demonstrate
Identification | species in Canada (e.g. Executive that due diligence was being
and literature | Summary, AIS Zooplankton performed in terms of comparing to
review section). both global and domestic databases.
Collected specimens not listed on
Please note that the Casas-Monroy [Baffinland’s existing inventory are
list is a subset of Molnar et al. 2008 |evaluated against multiple sources,
data, limited to those species listed [which are detailed in Section 8.3.4.1.
by Molnar from ecoregions
connected to Canada by ship traffic |Casas-Monroy and Molnar were both
during the period of study, with used as starting points, but neither
some species removed when was considered to be a definitive list
recognized as being native to of invasive species in Canada. The
Canada. This reference is not an literature review that was performed
exhaustive list of existing or for each flagged species involved
potential species considered cross-referencing with collection
invasive to Canada. As the records and regional specimen lists as
reference is a subset of Molnar et  |well as broader taxonomic records, as
al, it may be best to retain only the |[recommended by DFO.
references to the Molnar study and
remove the citations to Casas- It is acknowledged that the Casas-
Monroy completely to avoid Monroy list is a subset of Molnar and,
misunderstanding. moving forward, will retain citations
to the Molnar study only.
9 2020 MEEMP and 8.3.4.2 Chao 2 - Could more clarification Yes, higher taxonomic levels were
AIS Monitoring Methods — be provided on how this was counted in cases where specimens

could be identified at a lower level
(e.g., Mya sp. would be treated as
separate from Mya truncata). This
has been the way Chao has been
calculated for the program since its
inception and original methods
developed by SEM continue to be
used for consistency. The opposite
way (assuming the same
designation) would lead to
underestimating the values — either
option involves making
assumptions. The possibility of this
method leading to artificially
inflated values has already been
noted and acknowledged in the

text in Section 8.3.4.2.
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2020 MEEMP and
AlS Monitoring
Program Report

g Baffinland

Section
Reference
8.4.1.1 Results

Taxonomic ID
Benthic Infauna

Comment

Only 38% of new identifications
were to species level — this seems
low; what proportion of the
remaining 62% were sent for
further verification?

Baffinland Response

Baffinland’s standard approach to
the identification of specimens is
called a “non-aggregate” approach,
which means that each individual
specimen is assigned only to the
classification that its characteristics
allow (according to specimen
condition, stage of development). In
many cases, it may only be possible
to identify a mature or subadult
specimen to species, but
juveniles/damaged individuals of the
same species (presumably) to a
higher level, e.g. family, order,

etc. In some cases, an individual
species may be represented by 2

or more ranks in the data, which can
inflate the species list with lower-
resolution (i.e. higher taxonomic
rank than species) names.

Baffinland would like to emphasize
that the 38% value DFO is referring to
relates to new observations in 2020
and that the proportion of species
level identifications across the whole
program is higher. If you look at the
number of specimens, of a total of
17,134 specimens examined (Raw
Count of non-incidental organisms),
11992 were identified to species
(69.9% by abundance). The remaining
~30% were either immature,
damaged, or were not identified
further due to lack of resources on
the particular group. The breakdown
is approximately: 17% damaged/
immature (i.e., did not have
characteristics allowing for species
identification) and 13% of groups that
were poorly described in the
literature and our taxonomists were
not comfortable identifying to species
with available resources. This rate of
poorly described taxa is certainly
higher in the Arctic than in other

regions of the world, but it is well
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Baffinland Response

documented in the literature (e.g.,
Arctic Biodiversity Assessment 2013).

Unidentified species are only sent to
specialists when there is concern that
it may be NIS or AlS (based on the
literature review, e.g. where a genus
contains a flagged species of concern
for the Canadian Arctic). Due to the
large number of unidentified taxa
(typically due to specimen condition
or life stage) it is not practical to send
all for verification. Baffinland refers
DFO to Appendix 8D, which lists all 21
taxa sent for independent verification
between 2018-2020.

Reference:

Arctic Biodiversity Assessment. 2013
https://www.caff.is/assessment-
series/233-arctic-biodiversity-
assessment-2013

10

2020 MEEMP and
AlS Monitoring
Program Report

8.4.1.1 Results
Taxonomic ID
Benthic Infauna

For the statement “Ranges were
were considered to have a high
probability of including project area
if limited collections on record
were georeferenced to Arctic
waters or spread across a wide
range that could reasonably
include Canadian Arctic waters”
Earlier in methods it was stated
that presence of Canadian Arctic
records for a species was a deciding
factor on whether natural range
was likely to include the project
area — please clarify the protocol
for decisions on species status. Is
it based on previous records in the
Arctic more broadly or the
Canadian Arctic?

First observations of phyla
Nematoda and Entoprocta — these
are typically common, so it seems
odd to only be seeing them for the
first time this year — were they just

These are not mutually exclusive
statements. If a particular specimen
has a Canadian Arctic record, then it
is assumed its natural range likely
includes the Project area. If, for
example, it didn't have a Canadian
record but was found in Arctic waters
with a broad range extending to the
north Atlantic around Greenland, or
just found in Greenland with a limited
collection record (such as seen in
some understudied species), we
would potentially make the
assumption as well on a case by case
basis. Again, decisions are based on
multiple lines of evidence, not just
ranges on record.

Nematoda have for all years been
included as incidental organisms. It
is our standard practice to exclude
these from the main data set given
their abundances are not

adequately captured with methods
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ignored/not reported in previous
collections? Please clarify.

DFO has questions/concerns
regarding designation of
Crassicorophium clarencense as
there was only one Arctic specimen
from an old museum collection, yet
type descriptions and any literature
on the species is from the Pacific
coast. The one Arctic specimen is
located at DFO Institute Maurice
Lamontagne museum collection
and DFO could arrange could have
someone examine it to confirm
identity. This species isamong a
group known to be transported by
biofouling of vessels.

Baffinland Response

used to study macrofauna (for the
most part), as evidenced by the
patchiness in the reported
abundances. In the first year we
processed these samples, we were
also attempting to be consistent
with the previous work, in which
nematodes were excluded
(although it appears the focus was
just on the >1cm organisms that
could be detected with the naked

eye).

As for Entoprocts, in our experience
they are not incredibly common, so
it wouldn’t be surprising,
necessarily, that they had not been
detected yet in this habitat (soft
bottom with some hard
substrates). We can assure they
would have been reported if
observed in previous years.

Baffinland’s taxonomist (Biologica) is
confident in this identification
although does concede that the
characters in this genus can be
subjective. It is possible to send for
verification to an amphipod expert,
and/or the taxonomist of DFO’s
choosing. There seems to be some
confusion about the suggested
range of this species, as Don Cadien
has indicated in SCAMIT materials
(association of Marine Invertebrate
[Taxonomists out of California) that
its range is Bering Sea/Arctic, but as
pointed out by DFO there are
actually few records on which this
may be based. It is plausible that
there may be more records in the
gray literature given some of the
information that is circulating.

10
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11 2020 MEEMP and 8.4.1.2 DFO has concerns that most For the 2021 field program, the dive
AIS Monitoring Results — specimens could not be identified [team has been instructed to collect
Program taxonomic ID - | to species — could specimens be opportunistic samples of benthic
Report macroflora collected for identification in epifauna and macroflora to aid
and benthic future? Statements that none taxonomic identification efforts.
epifauna were recognized as invasives are These will either be keyed out on site,
also misleading, given most were  [sent to appropriate experts for
not identified to a taxonomic level |verification, or sent for DNA
that would allow for this barcoding analysis. Therefore, it is
determination. This uncertainty expected that taxonomic resolution
should be conveyed in the text. will be vastly improved for 2021.
12 2020 MEEMP and 8.4.1.3 The presence of other species in Baffinland acknowledges DFO’s
AIS Monitoring Results — Arctic at higher taxonomic level is  [comment. The AIS surveillance
Program taxonomic ID not confirmation that something is [program is incredibly comprehensive
Report — Fish and not an NIS/AIS. but is obviously limited by the extent
incidentals Evaluation/designation od status to which fauna of Arctic Canadian
(AIS/NIS native) of specimens and  |waters have been characterized by
associated text should be changed [DFO and the broader scientific
to reflect this. Again not clear if community.
known Arctic or Canadian Arctic
distribution is the deciding factor ~ |Baffinland directs DFO to the
on whether organisms may be response to comment 10 above
project related introductions of regarding the role of range in deciding
NIS/AIS. whether organisms may be
introduced via Project vectors and
would again emphasize that decisions
are based on multiple lines of
evidence, not just ranges on record.
13 2020 MEEMP and 8.4.1.4 Will unidentified Liparis and Bougainvillia: For many hydroids, it
AIS Monitoring Results — Bugainvillia be confirmed? Why is necessary to identify from the
Program taxonomic ID weren’t these identified to species? |medusa stage to be confident of
Report — Fish and species ID. The polyp stages in some
incidentals groups are poorly described and/or

associated with a particular

species. This genus is one of these
groups; and the difficulty with
identifying to species is further
complicated by the often small
guantity of specimen that is found in
the samples.

Liparis: This was a very small,
damaged specimen. The taxonomist
suggested it may be Liparis
tunicatus. Given the condition and
relative immaturity we don’t think it

11
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Reference
would be beneficial to get this
specimen verified.

14 2020 MEEMP and 8.4.1.5 Difficult to evaluate results for this. [We will investigate modifications to
AIS Monitoring Results — Ship | Could BIM provide a standardized [the program with the MEWG to
Program hull measure of effort — minutes of standardize methodology before the
Report monitoring footage relative to area surveyed. |program resumes in future

Could they provide a standardized |monitoring years.
measure of fouling — proportion of
area fouled per unit surveyed?
Clearly methods are not useful for
identifying AIS/NIS, but could give
relative measure of fouling for risk
assessment if standardized
appropriately, but hard to judge
with data provided. All they have
given is a qualitative description of
what they saw (“large patches of...”
“larger presence of”, “small
numbers of...”, etc.). DFO
recommends reporting of results
with standardized, quantitative
measures to allow for informed
comparison/evaluation.

15 2020 MEEMP and 4.2.1 benthic | In 2020 Van Veen Grab samples A rare sort was not done on the
AIS Monitoring Infauna were subsampled (1/4 of sample remaining % of the sample, per se.

Program
Report

Modifications

retained for identification). Was a
rare sort done on the remaining %
of sample? If not, we would
recommend using a protocol for
this on larger organisms that may
not be well represented in the
subsample. This is a common
approach and would be especially
important in detecting new or rare
taxa that could be important in
tracking changes in species
presence/absence over time.

However, macrofauna >1 cm in size
(i.e., greater than the mesh size) are
hand-picked from the sample and
processed separately as a whole
sample. Thus, the survey
methodology adequately captures
larger organisms and enables
detection of new or rare taxa not well
represented in the subsample.

12
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16 2020 MEEMP and 5.3.1 Benthic | DFO has concerns that the new The intention of this survey has
AIS Monitoring Epifauna methods using a sample size of 5 always been to sample more than five
Program methods guadrats each in the reference and |quadrats; however, the program is
Report project areas may be insufficient to [limited by the ability to fabricate steel

detect effects given the high spatial |quadrats. Another 10 quadrats have

variability in benthos. We suggest |been fabricated and will be installed

a power analysis be done using in summer 2021, effectively doubling

2020 data to estimate the sample size. In 2021 we will conduct a

appropriate sample sizes needed power analysis using data from the

based on levels of observed 2020 and 2021 surveys to inform how

variability among quadrats. many additional quadrats might need
to be added to better detect change
going forward and will evaluate the
feasibility for implementation in 2022.

17 2020 MEEMP and  |5.6 Benthic We agree that use of divers would [See response to Comment No. 16.
AIS Monitoring Epifauna be best for quadrats, but as
Program Report Conclusions suggested above, the number of

guadrats may need to be

increased. As previously

suggested, use of a small benthic

trawl/sled towed at short distances

could also complement these

methods and provide better

representation of biodiversity.

We have concerns regarding

statements that fauna are similar

at reference and project sites,

given the limited sample sizes of

quadrats which may limit the

power to detect difference. As

stated above we recommend a

power analysis be completed

together with species accumulation

curves to assess adequacy of

sample design and sample sizes.

18 2020 MEEMP and P.1068 Shift in sampling frequency to It is standard in Project monitoring
AIS Monitoring Section 4.6. every 2-3 years — DFO has concerns [programs to adjust the frequency of
Program Benthic with reduction in benthic sampling [sampling if, after several years of
Report Infauna effort given that early detection of [sampling, no change has been

Conclusions AIS requires consistent, intense detected — which is the case for

sampling effort. The loss of
additional MEEMP monitoring sites
in intervening years will
significantly reduce sampling effort
that previously contributed to early
detection of NIS/AIS and make it

benthic infauna.

Baffinland shares DFO concerns
around early detection of NIS/AIS
which is why the plan is to continue

taking benthic samples to support AIS

13
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more difficult to track shifts in
species
presence/absence/abundance over
time.

Baffinland Response

surveillance monitoring efforts in
summer 2021, where 25 stations will
be sampled.

19

2020 MEEMP and
AlS Monitoring
Program Report

Chapter 8.0
Non-
Indigenous and
Aquatic
Invasive
Species
(NIS/AIS)

DFO is still undertaking a review of
the list of newly observed species
with internal taxonomic experts,
and may have further comments
on these species once this review is
complete. DFO will provide these
comments to the MEWG and
Baffinland if and when available, as
well as any associated
recommendations.

To ensure that DFO has sufficient
time to undertake an internal
review of any new species, DFO
recommends and requests that
Baffinland supply this list to DFO as
soon as possible once it is finalized
and prior to the submission of the
draft MEEMP report to the MEWG.

Appendix 8A provides a complete
species list (2010-2020) for Milne Port
and Appendix 8D for a list of taxa sent
for independent verification.

20

2020 MEEMP and
AlS Monitoring
Program Report

Section 5.5
Discussion

P. 31 (pdf p.
1145)

Golder indicates that “Quadrat 9
was dominated by hard substrate
(boulder) and supported different
ecological communities relative to
the soft substrate quadrats” and
recommends that either more
guadrats with hard substrate be
sampled or that Quadrat 9 be
located to an area with soft
substrate to be more comparable
with other quadrats, otherwise this
guadrat be removed from future
comparisons.

Table 5-5 on p. 14 of Chapter 5 (pdf
p. 1128) indicates that the Milne
Port Quadrats are comprised of
silt/sand substrate. If there are
areas with hard substrate in Milne
Port, DFO recommends that Golder
sample additional quadrats with
hard substrate to ensure that the
ecological communities supported
by hard substrate are adequately
monitored for impacts.

Quadrat 9 will be relocated to soft
substrate in summer 2021 to be more
comparable with other quadrats.

Hard substrate areas within Milne
Port are associated with habitat
offsetting and are adequately
monitored according to the
comprehensive stipulations laid out in
the Fisheries Act Authorization.
Methods of monitoring include both
SCUBA and ROV surveys, rather than
steel quadrats.

14
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21

2020 MEEMP and
AlS Monitoring
Program Report

Chapter 5.0
Substrate,
Macroflora, and
Benthic Epifauna

g Baffinland

Section
Reference
Section 5.4.4
Relative
Richness and
Diversity

P.29 and
30(pdf p.
1143and
1144)

Comment

It is difficult to visually compare
data between quadrats for
macroflora, sessile epifauna, and
motile epifauna in figures 5-16 and
5-17, as the colours are
representative of different values
for species richness and SDI. It
would be easier to compare data
between quadrats for macroflora,
sessile epifauna, and motile
epifauna if each of these categories
were represented by specific
colours, and then thresholds for
species richness and SDI being
represented by dashed lines
according to the values on the Y-
axis.

Baffinland Response

We note DFQ’s stated preferences for
figure colours and formatting and will
endeavour to incorporate them into
the 2021 report.

References on Formalin Ethanol preservation:

DNA barcoding of formalin-fixed aquatic oligochaetes for biomonitoring

https://www.wizdom.ai/publication/10.7717/PEERJ.6050/title/simultaneous preservation of the dna

quality the community composition and the density of freshwater oligochaetes for the develop

ment of genetically based biological indices

15
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Name: Bruce Stewart, Jeff Higdon

Agency / Organization: Qikigtani Inuit Association

Date of Comment Submission: July 8, 2021

Section

Comment

Baffinland Response

# Document Name

Golder (Golder
Associates Ltd.) 2021b.
Mary River Project,
2020 Marine
Environmental Effects
Monitoring Program
(MEEMP), and Aquatic

Reference

Whole
document

NOTE: the
document
was variously
paginated, so

Not receiving a copy to
review from Golder that
allows copying of text for
quotations wastes
reviewers time!

In future the MEEMP text

Noted.

fines content from the
previous year (2020 vs.
2019), nor between the
six-year period between
2014 and 2020.” (p. 4).
The same was said of
iron sediment
concentrations.

Were there significant
differences in the
percentage of fine

1 | Invasive Species (AIS) the Word should be available for
Monitoring Program. page counter | reviewers to copy for use
Draft report. 23 April was used to in these comments, as it
2021. 1517 pp. identify which | is in most other Project
[1663724-281-R-RevB- | pages are documents we receive
34000 2020MEEMP referred toin | for review.
23APR_21 secured.pdf | the 1517-
] page draft.
2 | Golder 2021b Executive “Comparison of the
Summary, p. percentage of fine The sediment fines content data
4 sediment over time along were analyzed separately for
the transects did not 2019 and 2020, and the combined
See also: indicate statistically 2014-2020 dataset, respectively,
s.3.5, p. 601 significant changes in to assess spatial and temporal

gradients (as described in Section
3.3.2.2). The same analysis was
repeated for iron content. The
results of these analyses are
presented in Sections 3.4.5 for
fines and 3.4.6 for iron.

The results of multiple
comparisons of percent fines
between years (within
distance/transect combinations)
are provided in Table 3-5. There




# Document Name

g Baffinland

Section
Reference

Comment

Baffinland Response

sediments and iron
sediment concentrations
between 2020 and
individual earlier years
(i.e., 2014, 2015, 2016,
2017, or 2018)?

were no significant differences in
the percentage of fine sediments
between 2020 and individual
years prior to 2019 (i.e., 2014,
2015, 2016, 2017, or 2018).

The results of multiple
comparisons of normalized iron
content between years, within
distance/transect combinations
(adjusted to mean fines) are
provided in Table 3-9. At some
distances on the east and west
transects, there were some
significant differences detected
between years, but these were
localized. All comparisons to
baseline (2014) were not
significantly different.

There were no significant
differences in the iron content
between 2020 and individual
years prior to 2019 (i.e., 2014,
2015, 2016, 2017, or 2018) along
the northern transect. As
discussed in the report, substrate
composition and metals content
were more variable along the
coastal transects reflective of
naturally occurring background
conditions.

3 | Golder 2021b

Executive

Summary, pp.

4 and 5

See also:
s.1.6, pp. 31
and 32

s.3.6, p. 601

Golder has
recommended “that
monitoring of marine
sediment quality within
the study area should
continue, but is not
required annually,
commensurate with the
low magnitude and
localized effects of the
Project on sediment
quality within Milne
Inlet” (p. 4). It has also

The radial sediment and benthic
sampling program is ongoing and
future sampling will be
undertaken, as noted in the 2020
MEEMP. With respect to the 2021
MEEMP, sediment and benthic
invertebrate data are being
collected in 2021 to support other
components which have been
identified as priorities (e.g., fish
health, NIS/AIS). Follow up
sediment and benthic sampling is
also being undertaken at SW-2.

2
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Baffinland Response

recommended that
monitoring of benthic
infauna should be
continued “...but on a
reduced frequency (i.e.,
every 2-3 years)...” (p. 5)

QIA does not agree with
this approach. The radial
sampling design was only
fully sampled for the first
time in 2020. This leaves
only one year of
benchmark for direct
comparison with future
sampling programs that,
if Phase 2 is approved
would be impacted by
further development,
including construction of
the proposed Ore Dock 2.
This approach will
weaken future impact
assessment. Annual
monitoring should be
continued annually until
there are at least 3 years
of directly comparable
data from these
programs for comparison
with future operations
and possible future
development.

For future impact assessment,
there are three years of co-
located sediment and benthic
data collected by an integrated
sampling program, and another
four years of sediment quality
data collected along the
designated transects radiating
from Milne Port. These data are
more than adequate for
comparison with future
operations and possible future
development. Our analysis has
shown that, to date, the temporal
and spatial variability observed in
the MEEMP is consistent with our
understanding of coastal and
offshore natural processes.

5 | Golder 2021b

Executive

Summary, p.

5

“Invertebrate densities
were either higher in
2020, or were not
significantly lower
relative to 2018 or 2019.
Moreover, richness
values along all four
transects in 2020 were
not significantly different
from those calculated for
2018.” (p. 5)

2020 was the first year that all 15
stations along each of the four
transects (East, West, Northwest
and Northeast) were sampled.
Therefore, stations SE-8 through
SE-15, SW-8 through SW-15, NE-8
through NE-15, and NW-8 though
NW-15 are new stations that have
not been sampled in previous
years.
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How comparable were
2020 data with data from
previous years that are
not mentioned here?
How many years of
directly comparable data
are available for each
sampling site?

Sampling at the stations listed
below are directly comparable for
the time series indicated:

° SE-1 through SE-5: 2018 —
2020 (3 years)

. SW-1 through SW-5: 2018 —
2020 (3 years)

. NE-1 through NE-5: 2018 —
2020 (3 years)

° NW-1 through NW-5: 2018 —
2020 (3 years)

° SE-6 through SE-8: 2019 —
2020 (2 years)

. SW-6 through SW-8: 2019 —
2020 (2 years)

° NE-6 through NE-8: 2019 —
2020 (2 years)

. NW-6 through NW-8: 2019 —
2020 (2 years)

Golder 2021b Executive Golder proposes to Yes, both methods will be run in
Summary, p. replace the use of Fukui tandem in 2021.
5;s.1.5.3.1, traps with hoop nets (p.
Table 1-5, p. 7) but “will continue to
27 use these in addition to
hoop nets for a minimum
of 3 years to facilitate
comparison of old and
new methods/results (p.
27).
Are these sampling
methods being run in
tandem in 20217
Golder 2021b Executive “Statistical comparison of The objective of this field
Summary, p. CPUE, species component is to characterize
5 composition and relative nearshore fish community
abundances is not structure and habitat use in Milne
See also: possible under current Port and not to quantify
s.1.6, p. 33 methodologies due to abundance or perform a stock
s..6.2.2, p. variations in total efforts assessment. CPUE, as used for
1185 and fishing locations. It is MEEMP reporting purposes, is

recommended that these
fishing efforts be

useful because it gives a snapshot
indication of relative abundance
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Reference

occurrence and relative
abundance suggests that
construction and
operational activities at
Milne Port do not appear
to have resulted in
detectable changes to
local fish communities to
date.” (p. 7)

This statement is not
supported given that the
previous paragraph
states “Statistical
comparison of CPUE,
species composition and
relative abundances is
not possible under
current
methodologies...”.

s.6.3.1.2, p. standardized in the and habitat use. Nonetheless,
185 to future to facilitate the QIA’s comment is acknowledged
s.6.3.1.7, p. ability to make and efforts will be made in
1192 comparisons between summer 2021 to standardize
survey years.” (p. 5). fishing efforts and locations to the
Current fish sampling extent possible to facilitate
effort remains relatively interannual comparisons going
low for all methods (pp. forward.
1187 to 1192).
QIA supports this
recommendation
provided sampling
coverage is suitable for
long-term monitoring in
the event Phase 2 is
approved, and that
sampling effort is
adequate for detecting
Project-related effects at
a low risk level.
8 | Golder 2021b Executive “Overall, the similarities The report has been amended to
Summary, p. observed across sampling indicate that this statement is
7 years for both species based on qualitative, not

quantitative, comparison.
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Golder 2021b

g Baffinland

Section
Reference
Executive
Summary, p.
8

Comment

The assertion that non-
indigenous species (NIS)
“do not hinder or prevent
survival of other
organisms within the
ecosystem” (p. vii)
requires clarification. In
particular, that species
identified as benign (i.e.,
NIS) or harmful (i.e., AIS)
in one area may be
harmful or benign,
respectively, in another,
hence the need to
prevent introductions
and to monitor all
species that may have
been introduced.

Baffinland Response

The definition of NIS has been
updated in the report to
clarify that it includes any
species that exists outside the
region where it originated and
that NIS have the potential to
become harmful.

10

Golder 2021b

Executive
Summary, p.
9

See also:
s.1.6,p.34

s.8.4.1.5, p.
1449

5. 8.5.2.5, pp.

1462-1463

Regarding hull fouling,
“many taxa were not
resolved to species
level...” (pp. 9 and 34).
This is not the full story
and should be corrected.

The section on hull
fouling taxa did not
identify any taxa to
species. They were
identified as "barnacles
of indeterminate
species", "calcareous
tube worms of
indeterminate species",
"unidentifiable
encrusting organisms",
and "unidentifiable
filamentous algae". (pp.
1462 and 1463)

The report has been updated to
clarify that no species level
identifications were made.

11

Golder 2021b

Executive
Summary, p.
9

s.8.3.4.3, p.
1433

“To date, no Project-
related introduction of a
NIS/AIS species have
been documented at
Milne Port and the
requirement for a rapid

The standard approach for the
identification of specimens is
called a “non-aggregate”
approach, which means that
each individual specimen is
assigned only to the
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# Document Name

response has not been
triggered.” (p. 9)

QIA welcomes the
involvement of external
taxonomic experts but
remains concerned by
the inability of some AIS
programs to identify taxa
to species level. This
limits what can be
concluded regarding the
presence/absence of NIS
and AIS. QIA
recommends that the
Proponent elaborate on
the proportion of the
taxa collected each year
by each monitoring
program that were not
identifiable to species
level, to put the above
quoted text in full
perspective.

classification that its
characteristics allow (according
to specimen condition, stage of
development). In many cases, it
may only be possible to identify
a mature or subadult specimen
to species, but
juveniles/damaged individuals of
the same species (presumably)
to a higher level, e.g. family,
order, etc. In some cases, an
individual species may be
represented by 2 or more ranks
in the data, which can inflate the
species list with lower-resolution
(i.e. higher taxonomic rank than
species) names.

Across the whole program,
looking at the number of
specimens: of a total of 17,134
specimens examined (Raw Count
of non-incidental organisms),
11992 were identified to species
(69.9% by abundance). The
remaining ~30% were either
immature, damaged, or were not
identified further due to lack of
resources on the particular
group. The breakdown is
approximately: 17% damaged/
immature (i.e., did not have
characteristics allowing for
species identification) and 13% of
groups that were poorly
described in the literature and
our taxonomists were not
comfortable identifying to species
with available resources. This
rate of poorly described taxa is
certainly higher in the Arctic than
in other regions of the world, but
it is well documented in the
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literature (e.g., Arctic Biodiversity
Assessment 2013).

Moving forward, Baffinland will
continue working with
taxonomists, engaging global
experts, and employing
technology such as genetic
barcoding to resolve species
identifications to the extent
possible.

Reference:

Arctic Biodiversity Assessment.
2013
https://www.caff.is/assessment-
series/233-arctic-biodiversity-
assessment-2013

12 | Golder 2021b s.1.5.3, Table | The marine water quality This should have stated five
1-4, p. 24, sampling frequency was sampling events in 2020, which is
s.2.2, p. 66; variously described as 6 consistent with previous years. In
s.2.3.1,p. 69 | sampling events /year 2019, we completed six events,
(Table 1-4, p. 24) or 5 but the target was five sampling
separate sampling events events per year. Some flexibility
(pp. 66 and 69). Which was built into the sampling
frequency was correct in program to facilitate the
2020 and in other years? collection of effluent and
receiving water quality samples
from the same discharge period.
The text in the report has been
updated to clarify that five
sampling events occurred in 2020.
13 | Golder 2021b s.1.5.3, Table | Only 8 tissue samples are Tissue chemistry samples selected
1-4,p. 24 being collected per sex for analyses were chosen from a
per species for fish tissue range of size classes that
s.1.6, p. 33 chemistry. (p 24). represent the range of size classes
“Statistically significant collected in 2020 of each species.
See also: elevations in tissue This approach will continue in the
s.5.5, p. 1145 | concentrations of metals future to maintain consistency
were noted for the clam and comparability over time (to
s.7.4.3.1, p. H. arctica and Arctic char the extent possible), and the
1282 in 2020 relative to method will be noted in

concentrations in 2018

subsequent MEEMP annual
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Baffinland Response

s.7.7,p. 291

and 2019, however these
differences were small
and often inconsistent...”
(p. 33). Continued
monitoring has been
recommended to
“achieve continuity in
established time series
(e.g., Arctic char) and to
better characterize
baseline data (e.g.,
sculpin and H. arctica
tissue chemistry)” (pp. 33
and 1291).

What measures are being
taken to ensure that the
small numbers of tissue
samples are
representative and
directly comparable over
time?

QIA supports continued
monitoring; recommends
that its concerns related
to interannual
comparability be
addressed in the
sampling program
design; and notes that
the Project has been
operating for 6 years so
the tissue chemistry data
are not “baseline”, which
implies pre-disturbance,
instead they are part of a
time series that may
provide a “benchmark”
for comparison if Phase 2
is approved (same for the
quadrat studies, s.5.5, p.
1145) .

reports in the methods section
(e.g., Section 7.3.3.3 in the 2020
MEEMP Annual Report). In
addition, a power analysis was
completed on the tissue
chemistry analyses for each
species which indicated that
adequate statistical power was
achieved for the chemicals of
potential concern (see Table 7-9
in the 2020 MEEMP Annual
Report). Where power was lower
(i.e., for aluminum), statistical
differences were detected with a
sample size of 8 in 2020 relative
to previous sampling years,
indicating adequate statistical
power with a sample size of 8 to
detect differences among years.
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14

Golder 2021b

g Baffinland

Section
Reference
s.1.5.3.1,
Table 1-5, p.
28

Comment

“...detection of a single
Project-related invasive
species is the threshold
for triggering of adaptive
management measures
(e.g., species rapid
response plans) and/or
potential corrective
actions (e.g., measures to
eradicate the NIS/AIS), if
deemed feasible.” (p. 28)

Who decides whether
these measures and/or
actions are feasible?
What is the fallback if
they are not deemed
feasible?

Baffinland Response

In the event a Project-related
invasive species is identified,
Baffinland would work with DFO
and other MEWG members to
decide on an appropriate and
feasible course of action.

14

Golder 2021b

s.1.5.4,p. 28

“NIS/AIS monitoring is
recommended to be
conducted annually until
results of ballast water
sampling are deemed
satisfactory to
recommend reducing the
frequency of monitoring
in the receiving
environment.” (p. 28)

QIA supports
continuation of the
NIS/AIS monitoring and
recommends the
Proponent clarify how
the decision to reduce
monitoring frequency
would be reached.

A decision to reduce monitoring
frequency for ballast water
sampling would be made with
input from DFO.

16

Golder 2021b

s.1.5.4,p. 29

s.8.4.1.5, p.
1449 and
1450

The three vessels
examined for hull fouling
in 2020 had extensive
biofouling on their hulls,
rudders and propellers
but the taxa present

As the Board’s assessment of the
Phase 2 Development proposal is
in the decision-making process
and currently waiting for the
Public Hearing proceedings to

10
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could not be identified to
species using the ROV
video (pp. 29, 1449 and
1450). The amount of
hull fouling suggests risk
of species introductions
is high and lack of species
identifications prevents
proper assessment of
that risk. This is an
important gap in impact
assessment.

QIA welcomes the
Proponent’s plans to
work collaboratively with
DFO to improve the
methodology of hull
fouling surveys (p. 1462)
and requests this
assessment gap be filled
regardless of whether
the Phase 2 proposal is
accepted.

resume, Baffinland will not be
providing a response at this time.

17 | Golder 2021b

s.1.6, p. 32,

s.5.4.2, table
5-4, p. 1127

s.5.6, p. 1146

Golder has
“recommended that
divers continue to be
used to survey all
quadrats to standardize
the methodology and
improve identification of
substrate and taxonomic
resolution.” (p. 32 and
1145).

QIA supports this
recommendation but
notes that only 2 of 10
macroflora taxa found
using a combination of
ROV video and divers
were identified to species
(p. 1127), and
recommends further
efforts be undertaken to

We agree that macroalgae taxa
identification is an important
component of the study.
Extensive efforts were made to
identify macroalgae to species,
including: reviewing peer
reviewed literature, identifying
morphological characteristics
under a microscope, and pressing
algae for further evaluation.
Macroalgae is inherently difficult
to identify to species with
researchers indicating that
current data for the Canadian
Arctic should be used with
caution because morphological
identification approaches limit
diversity (i.e., misidentification)
(Saunders and McDevit 2013).
Researchers are now relying on
DNA barcoding to identify cryptic

11
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identify taxa in the
quadrats to species.
Otherwise changes
observed may be very
difficult to detect and
understand over time,
defeating the purpose of
the monitoring.

Baffinland Response

algal species and diversity for the
northern Baffin Island region
(Kipper et al. 2016).

For 2021, biologists will collect
select algal samples to send for
DNA barcoding analysis.

Kipper FC et al. 2016. Arctic
marine phytobenthos of northern
Baffin Island. J Phycol. 2016
Aug;52(4):532-49.

Saunders GW & McDevit DC.
2013. DNA barcoding unmasks
overlooked diversity improving
knowledge on the composition
and origins of the Churchill algal
flora. BMC Ecol. 13

18

Golder 2021b

s.1.6, p. 34

Inability to identify live
species carried to Milne
port on fouled hulls (p.
34) severely limits any
efforts to assess risk of
the introduction of
invasive species via hull
fouling.

QIA recommends the
Proponent work with
DFO and the MEWG to
solve this problem, and
consider options for
eDNA sampling that
might be possible using
an ROV.

QIA supports Golder’s
recommendations for the
NIS/AIS Program (p. 34).

QIA further recommends
the Proponent work with
DFO on testing for
NIS/AIS in the ballast
water and on biofouled

As the Board’s assessment of the
Phase 2 Development proposal is in
the decision-making process and
currently waiting for the Public
Hearing proceedings to resume,
Baffinland will not be providing a
response at this time.

12
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hulls of Project vessels
and conduct risk risk-
based assessments of
Project shipping to
inform mitigation,
monitoring, and adaptive
management.

Baffinland Response

19

Golder 2021b

s.2.3,p. 38

See also:
s.3.0, p. 52ff

QIA requests Golder
clarify how much
interannual variation
there has been in the
relative water level
elevation between
sampling years, and the
value of these relative
measurements cf.
absolute measurements
for assessing sea-level
changes related to
climate change.

The purpose of the tide gauge
monitoring program is to meet
Condition No. 001 of Project
Certificate No. 005 that states
“the Proponent shall use GPS
monitoring or a similar means of
monitoring at both Steensby Port
and Milne Port, with tidal gauges
to monitor the relative sea levels
and storm surges at these sites”.

The accuracy of the Milne Port
tide gauge instrument is £0.025 m
and the resolution is 0.0005 m.
The instrument is suitable for
monitoring local water level
variations due to tides, storm
surge, wave setup, and longer
term trends in mean sea level,
provided adequate vertical
elevation control information for
determining relative sea levels.

Interannual variation due to
relative sea level change depends
on global sea level rise, spatial
variations in the redistribution of
glacial meltwater, vertical land
motion, and regional ocean
dynamic effects. In northern
Baffin Island glacial isostatic
adjustment, or postglacial
rebound, is a predominant source
of vertical land motion and
relative sea level change.
Although global sea levels are
projected to rise by as much as a
metre or more over the next

13
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century, the rate of glacial
isostatic adjustment of northern
Baffin Island currently exceeds
the global sea level rise rates.
Monitoring relative mean sea
level changes at Milne Port would
also require a geodetically
controlled survey of glacial
isostatic adjustment rates which
are considered beyond the scope
of the MEEMP program. Currently
the gauge position is surveyed
annually with a Real Time
Kinematic Global Positioning
System (RTK GPS). However, the
measurements are not of
sufficient duration and quality to
resolve variations in crustal uplift.

20 | Golder 2021b s.2.3,p.39 In 2020, the tide gauge A number of steps have been
stopped recording 37 taken to rectify this issue:
days prematurely (i.e. . The data collection
stopped September 10, parameters have been modified
planned removal on to extend the duration of battery
October 17) (p. 39). The life and to eliminate any
recorder also stopped unnecessary processes that
recording prematurely in require power during the
2019. How does the deployment.
Proponent plan to avoid . A second instrument was
future data loss caused purchased and installed to
by premature stoppages? provide redundancy in case of an
instrument failure.
. Both tide gauges underwent
a pre-deployment test to ensure
that they had adequate battery
life for the planned deployment.
21 | Golder 2021b s.2.4.6, p. 72 | RE: water quality The hold time for metals analysis

measurements for iron
concentrations in Milne
Inlet: “Differences in the
sensitivity of detection
limits precludes
comparison of the 2020
data to pre-2017 data...”

(p. 72).

of 6 months (28 days for mercury)
unfortunately, precludes the
archiving of previous years of
water samples for metals analysis.

Historically elevated detection
limits are not unusual for long-
term monitoring programs. While,

14
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What does this mean for
future monitoring? How
will future changes in
lower detection limits be
dealt with to ensure data
comparability? Are there
archived samples
available for re-analysis?

it is true that differences in
detection limits can complicate
direct comparisons over time, as
discussed in the 2020 MEEMP, it
can be stated with confidence
that no iron concentrations
measured since 2017 have
exceeded the previous detection
limit (500 ug/L), nor did
concentrations measured in 2015
and 2016. The maximum total
iron concentration in 2020 (53
pg/L) was substantially lower than
the highest iron concentration of
286 pg/L measured during a 2017
September storm event when TSS
was elevated.

As demonstrated in the 2020
MEEMP report Baffinland will
continue to review the multiple
years of data available and place
emphasis on those more recent
years that have low and
comparable detection limits. This
includes data from 2017, 2018,
and 2019 to compare to the 2020
data. We will continue to use the
improved methods moving
forward, allowing us to compare
to these previous years.

22 | Golder 2021b

s.2.6, p. 77

"With respect to iron,
which is of primary
concern for the Project,
laboratory analyses have
not revealed a trend of
increased concentrations
in water samples
collected between 2014
and 2020.” (p. 77)

It should be clarified
here, as it was earlier in
the MEEMP draft (p. 72),
that the reason no trend

Please see response to QIA
comment #21.

In addition, the data collected
with the improved detection
limits from 2017 to 2020 tell us
that there is no evidence of
change because waterborne total
iron concentrations in 2020
remained within the range
measured in previous years.
Dissolved iron concentrations
were <10 pg/L in each of the
samples collected in 2020

15
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has been revealed is that indicating that, for most samples,
“Differences in the a substantial portion of the
sensitivity of detection reported total concentration was
limits precludes present in particulate form, and
comparison of the 2020 therefore likely less bioavailable
data to pre-2017 data...” for uptake by aquatic biota.
(p. 72). What do the
2017 through 2020 data Environmental conditions in the
tell us? 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).

Johnson KS, Gordon RM, Coale
KH. 1997. What controls dissolved
iron concentrations in the world
ocean? Marine Chemistry, 57:
137-161.

McKay RML, Bullerjahn GS, Porta
D, Brown ET, Sherrell RM, Smutka
TM. 2004. Consideration of the
bioavailability of iron in the North
American Great Lakes:
development of novel approaches
toward understanding iron
biogeochemistry. Aquatic
Ecosystem Health 7: 475-490.
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23 | Golder 2021b App. 2B, pp. There were substantial Hold time exceedances occur
191-544 exceedances of sample more frequently when samples
hold and/or extraction are collected from a remote Arctic
App. 2C, pp. | times for numerous location and have to be shipped
545-549 water quality and south. This because especially
sediment quaIiFy challenging in 2020 due to
App. 3C, pp. analyses. Relative to the constraints associated with
674 to 970 recommended holding
times, exceedances were COVID-19. Some parameters have
much greater for some shorter hold times than others
parameters than for which affects the consistency of
others. exceedance reporting.
What will be done in In planning the sampling program,
future to reduce these efforts are made to time the
hold and/or extraction water quality sampling around
times and make them when there is an active discharge,
more consistent? How do as well as on a flight day in order
these exceedances to get the samples shipped as
impact the effectiveness quickly as possible. Despite the
of monitoring and samples being marked as priority
mitigation? on the charter flights, unforeseen
complications can occur. For
example, they can get bumped if
the plane needs to lose weight
based on other items or
inclement weather conditions. To
facilitate transparent reporting,
we note the relevant information
in our reporting and document
logs.
Evaluation of the data in the
MEEMP has determined that the
water quality monitoring
completed to date is effective.
Baffinland continues to look for
opportunities to further reduce
hold time exceedances for water
quality samples.
24 | Golder 2021b s.3.2, p. 562 RE: bottom paragraph on The report has been revised

p. 562, which describes
the Northeast Transect
as extending directly off
the existing ore dock.

according to the reviewer’s
suggestion.

17




# Document Name

g Baffinland

Section
Reference

Comment

Suggest editing text from
"...the existing ore dock
out..." toread "...the
existing and proposed
ore docks, respectively,

out...".

Baffinland Response

25

Golder 2021b

s.3.4.2, Fig. 3-
3,p.576

s.3.4.5, Fig. 3-
10, p. 586

s.3.5, p. 601

s.4.4.1, Fig. 4-
2, p. 1043

s.4.4.3.2.2, p.
1058

s.4.5, p. 1067

A general linear analysis
(p. 601) may not be the
most appropriate test as
the Project effects may
be concentrated in
particular areas. For
example, in Table 3-9, 3
of the 4 highest annual
measurements of
normalized iron content
at 200 m and 500 m
along the Eand W
coastal transects were
found in 2020. The
fourth was found in
2018. These suggest
higher iron inputs to
these areas from port
operations. In Figure 3-1,
the percent fines was
particularly low at the
stations immediately
west of the ore dock (e.g.
SW-2) Benthic infaunal
species density, richness,
diversity, and evenness
were lower at SW-2 than
elsewhere along the
coastal transects. Indeed
the total density was so
low as to be considered
an outlier (p. 1051).

QIA requests that the
temporal data from this
anomalous area be
revisited to learn
whether changes are
occurring at this location;

The general linear analysis
employed in the 2020 MEEMP
allowed for different effect trends
at different transects and years,
which is the goal of this analysis.
In addition, the results of the
analysis are shown together with
the collected data, for maximum
transparency.

Regarding the statement about 3
of the 4 highest annual
measurements of normalized iron
content at 200 m and 500 m, this
statement fails to recognize that
table 3-9 does not present
measurements, but rather model
predictions, and that in this table
the 2020 values at the East and
West transects at both 200 m and
500 m are not significantly
different from the 2014 values in
those years.

It is correct that, in 2020, percent
fines and benthos density were
low at station SW-2. This station is
considered to be an outlier,
rather than reflecting Project-
related change, for three main
reasons. First, it is not likely that
such a substantial reduction
would be localized to a 100 m
length along a single transect,
especially considering that this
was not observed in previous
years. Second, values of observed
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that the Proponent
increase monitoring
efforts in this area,
beginning with additional
targeted sampling in
2021 (p. 1067), to
determine whether
Project activities are
contributing to these
differences; and that the
Proponent provide
rationale for considering
the total density of
benthic infauna an
outlier rather than a
Project effect.

density and richness at adjacent
station SW-1 did not indicate any
strong reductions in benthos
density / richness in close
proximity to the dock. Third,
sediment with a higher
proportion of sand would be
expected at this station due to
the local coastal topography,
which is heavily influenced by the
proximity of Phillips Creek.
Nonetheless, QIA’s request is
noted and station SW-2 will
undergo target sampling in 2021.

26 | Golder 2021b

s.3.4.5.1, Fig.

3-11, p. 588

See also:

s.3.4.6.1, Fig.

3-16, p. 596

Differences in trajectory
of the 2019 and 2020 W,
NE, and NW transects for
percent fines (p. 588) and
fines adjusted iron (p.
596) may be largely an
artefact of not sampling
sites farther from the
point of origin in 2019.

Agreed. A difference in the spatial
extent of sediment sampling
along the transects in 2019 and
2020 could have contributed to
the observed differences in
trajectories between years for the
east, north-east, and north-west
transects. The west transect is
influenced by sediment transport
down Philips Creek to Milne Inlet.

These differences were, however,
not statistically significant, with
only a few localized exceptions (as
noted in the text):

° Percent Fines: one
exception (furthest distance
sampled in 2019 along the NE
Transect).

° Iron Content: two
exceptions - at a distance of 1,500
along the Northwest Transect and
at distance of 500 m along the
West Transect.
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s.3.4.5.2, Fig.

3-12, p. 591

s.3.4.6.2, Fig.

3-17, p. 599

Comment

Data trajectories suggest
the percent fines has
been decreasing at
stations located 0 to 500
m west of the ore dock
(p. 591), while the mean
predicted iron content
has been increasing (p.
599).

Baffinland Response

Figure 3-12 does suggest lower
estimated percent fines in 2019
and 2020 at some stations <500
west of the ore dock compared to
previous years. However, these
values are within the range
predicted at ~1,500 m from the
ore dock in 2014, and so are
largely within the range of values
predicted along this transect
under baseline conditions. This
interpretation is supported by the
statistical analysis results
presented in Table 3-5, where
there were no significant
differences between years at 200
m, 500 m, and 1,500m from the
ore dock.

Figure 3-17 does suggest that
higher mean predicted iron
content values in 2019 and 2020
at stations <500 west of the ore
dock compared to previous years.
However, these values are within
the range predicted at 1,500 m
from the ore dock in 2014, and so
are largely within the range of
values predicted along this
transect under baseline
conditions. This interpretation is
supported by the statistical
analysis results presented in Table
3-9, where there were no
significant differences between
years at 200 m, 500 m, and
1,5000 from the ore dock.

Baffinland will continue to
monitor and assess spatial and
temporal changes in sediment
quality along the West transect
through the MEEMP program.
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s.3.5, pp. 600

and 601

Comment

“When compared to
2014 (pre-Project
baseline) the percentage
of finer sediments along
the Northern Offshore
Transects was not
significantly different in
2020, indicating the
Project has not had an
effect on fine sediments
distribution in Milne
Inlet.” (p. 600).

Characterizing “not
significantly different” as
“not had an effect”, is
potentially misleading.
Showing with 95%
certainty that an effect
has occurred is very
different than proving
there has been no effect.
The probability of error
should be reported with
statements like these.

Baffinland Response

The P-value for significant
interactions for the analysis used
to support this conclusion is
provided in the footnotes for
Table 3-6 (P<0.05).

Baffinland will revise the text to
address QIA’s comment.

29

Golder 2021b

App. 3C, p.
810ff

Hydrocarbon surrogates
spike recovery
(dichlorotoluene, 3,4-) in
sediment samples was
either higher or lower
than the data quality
objective (p. 810).

This suggests there may
also be inconsistencies in
the detection of
hydrocarbons in the
natural sediment
samples. How will future
sampling and analyses be
adjusted to improve the
consistency and ensure
accuracy of these
results?

Though samples SE-8, DUP F and
SNE-4 had recoveries just outside
the data quality objectives, the
majority were within the
recovery. Petroleum
hydrocarbons and PAHs were
below the analytical DLs in each
of the samples collected during
the 2020 MEEMP. This is
consistent with previous years
where hydrocarbons have been
largely below DLs since sampling
was initiated in 2015. Given these
consistencies across all samples
and years we are confident that
non-detect results were
unaffected.
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30 | Golder 2021b s.4.3.1, p. Benthic infauna were Samples sent for genetic
1038 preserved in formalin (p. identification were preserved in
1038), as were 90% ethanol, per the
s.8.3.1.2, p. zooplankton (p. 1430). recommendation of analysts at
1430 the Canadian Centre for DNA
This method of barcoding, and as outlined in
preservation, while Section 8.3.2.
useful for microscopic
taxonomy, reduces the Samples sent for taxonomic
value of these samples identification were preserved in
for DNA identification. formalin as outlined in Sections
QIA recommends that 8.3.1.1and 8.3.1.2.
alternative approaches
be established that could
enable both approaches
and make better use of
the samples (e.g., short-
term fixation in formalin
followed by transfer to
alcohol).
31 | Golder 2021b s.4.3.1, p. Various taxa were Nematoda were not excluded
1038 eliminated from the based on a lack of exposure to
benthic infaunal samples sediments. Rather, they have
as they were not for all years been included as
expected to have incidental organisms. It is our
significant direct standard practice to exclude
exposure to sediments these from the main data set
(e.g., Nematoda). given their abundances are not
adequately captured with
Were these taxa methods used to study
identified for NIS/AIS macrofauna (for the most part),
consideration? If not, as evidenced by the patchiness
why not? in the reported abundances. In
the first year we processed
these samples, we were also
attempting to be consistent
with the previous work, in
which nematodes were
excluded.

32 | Golder 2021b s.4.4.1, Fig. 4- | Figure 4-1is Total density of benthic infauna
1, p. 1042; unnecessarily difficult to varied between transects (Figure
Fig. 4-3, p. interpret. The y-axes 4-1) and the scale for each
1044; Fig. 4-5, | presented are not transect was chosen to better
p. 1046; and directly comparable, and display variation within transects.
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Fig, 4-7, p. the panels are not In addition, the low total density
1048 arranged in a logical value of station SW-2 would
order. appear as 0 if the same scale was
s.4.4.2, used on all transects.
Fig. 4-9, p. As noted in past
1050 comments these figures Nevertheless, the figures in the
would be more useful if final report have been revised to
s.4.4.3.1.1, they had the same y-axis address QIA’s comments.
Fig. 4-10, p. scale as per Figure 4-3, so
1052 they are immediately
comparing apples to
s.4.4.3.2.1, apples.
Fig. 4-12, p.
1057 Arranging them to
correspond with the
s.4.4.3.3.1, positions of the transects
Fig 4-14, p. around the origin would
1062 facilitate comparisons
with the map figure that
s.4.4.3.4.1, follows.
Fig. 4-15, p.
1065 NW15-1 NE1-15
origin
W15-1 E1-15
This arrangement should
also be applied to other
figures (e.g., 4-3, 4-5, 4-7,
4-9, 4-10, 12, 4-14, 4-15)

33 | Golder 2021b s.4.4.3.1.1, Given the number of The number of outliers is, in fact,
Fig. 4-10, p. outliers removed from not very large — with 60 stations
1052 analysis (i.e., Fig. 4-10 = sampled in 2020 and 32 stations

2, Fig. 4-14 =3, Fig4-15 = sampled in 2019, a removal of 3
s.4.43.3.1, 3), and the fact that each outliers in a 2019-2020 analysis is
Fig 4-14, p. one comprises the data well within reason.

1062 for a particular year at

that location, The goal of these analyses is to
s.4.4.3.4.1, consideration should be describe overall temporal and
Fig. 4-15, p. given to replicate spatial trends rather than capture
1065 sampling rather than individual values at each sampled

relying on a single station. While the removal of an
combined sample--i.e., 3 outlier indeed removes the entire
separate samples so station/year information for that
there is a better chance variable, it does not affect the

of identifying an outlier overall trend described by the
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without losing all
samples from a site.

Comparing transects with
very different lengths
should be avoided given
the strong influence of
points at the extremities
of the transects (short or
long). These differences
between 2019 and 2020
highlight the need for
annual sampling of the
complete radial
monitoring design to
establish a better basis
for comparison in the
event Phase 2 is
approved.

model. That is, the removal of
three outliers in a 2019-2020
analysis will not affect the trend
being modeled.

We agree with the reviewer that
transect lengths should be kept
the same between sampling
years. The difference in sampling
length between 2019 and 2020
was due to health and safety, as
well as logistical issues in 2019.
These issues were resolved in
2019, and we expect future
sampling to be comparable to the
full sampling extent that was
performed in 2020.

34 | Golder 2021b s.5.3.1, p. “In 2020 divers surveyed To mitigate the change in

1117 the quadrats in the methods from diver-based to ROV
reference area, but due guadrat surveys, the ROV footage
to time constraints in the was reviewed and data recorded
field program, were by the same marine biologist who
unable to survey the conducted the dive surveys. In
guadrats in the Project this way, the marine taxa were
exposure area (these identified at the same level of
were subsequently classification between survey
completed using ROV- methods.
video surveys).” (p.
1117). There is no evident gap for the

overall quadrat studies. The
What impact will this gap results for 2021 will be reviewed
in diver surveys have on in comparison to 2020 and
temporal comparisons recommendations will be
going forward, and how identified should results show
will such gaps be statistically significant differences.
prevented in future?
35 | Golder 2021b s.8.4.1.2, In the AIS/NIS monitoring
Tables 8-3 only 20% (2 of 10; p. See response to Comment 11,
and 8-4, pp. 1439 and 1440) of the which provides detailed

1439 to 1441

benthic macroflora and
29% (5 of 17; p. 1441) of
the epibenthic fauna in

discussion around species
identification rates.
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s.8.4.1.3, the permanent quadrat We are continually working to
Table 8-5, p. studies, 62% (26 of 42; p. improve taxonomic resolution of
1444 1447) of the our monitoring programs and
zooplankton, and 65% actively seek out global experts
s.8.4.1.4, p. (17 of 26; p. 1444) of the and best available technology
1447 incidental macroflora and (e.g., genetic barcoding) to aid in
fauna taxa were identification efforts.
s.8.4.1.5, p. identified to species (pg.
1449 1440-1448). Taxonomic
resolution limits what
s.8.5.2.5 pp. | can be concluded about
1462-1463 the presence or absence
of non-indigenous
species.
QIA recommends the
Proponent continue
working to improve the
taxonomic resolution of
its NIA/AIS monitoring
programs.
36 | Golder 2021b s.5.5, p. 1145 | The Proponent is Quadrat 9 will be relocated to soft

considering whether or
not to keep quadrat 9,
which is dominated by
hard substrate and
different from the others.
Adding a soft substrate
site would increase the
sample size and make the
reference and exposed
sites easier to compare;
adding a hard site would
expand the range of
species and habitats
available for comparison.
Both approaches have
merit.

Overall the epibenthic
community assemblages
and associated indicators
appear to be variable,
and this variability
among sites will make it
very difficult to identify

substrate in summer 2021 to be
more comparable with other
quadrats.

The intention of this survey has
always been to sample more than
five quadrats; however, the
program is limited by the ability
to fabricate steel quadrats.
Another 10 quadrats have been
fabricated and will be installed in
summer 2021, essentially
doubling the sample size.

A power analysis using data from
the 2020 and 2021 surveys will be
conducted to inform whether
additional quadrats may need to
be added to better detect change
going forward.

For the 2021 field program, the
dive team has been instructed to
collect opportunistic samples of
benthic epifauna and macroflora
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changes. This suggests
the need for additional
guadrats, there are
comparable and
representative of the
habitat types and depths.
Power analysis may be
useful for informing
sample size
requirements, and there
is a definite need to
improve species
identifications.

Baffinland Response

to aid taxonomic identification
efforts. These will either be keyed
out on site, sent to appropriate
experts for verification, or sent
for DNA barcoding analysis.

37

Golder 2021b

s.6.4.1.4, p.
1199

App. 6A-1,
pp. 1236 and
1237)

5.6.3.1.6, p.
1191

s.6.3.1.7, p.
1192)

s.6.5, p. 1205

Miscellaneous fishing
methodology comments:

Photos of the beach
seine (pp. 1236 and
1237) show it being used
without poles at the
ends, which causes the
ends to pinch and can
affect swept area. An
alternative approach is to
use shorter seines with
poles at either end that
hold the ends stretched
vertically and maintain
swept area. Depending
upon the substrate the
shorter nets can be
easier to use.

Hoopnets were set to
target fish moving in and
out of fresh water, and
set in deep water with
both ends open to permit
fish to swim into the trap
(p. 1191). Tying the cod
ends of two nets
together and spreading
the wings of both works
well for following the
direction of fish

Beach seines were fitted with a
foot and hand bridal. The
operators step into the bridal and
hold the bottom of the net to the
substrate during seining.

Advice regarding deployment of
hoopnets will be shared with the
field crews. The net chamber
openings are not progressively
smaller.

The use of baited longlines has
been added to the 2021 sampling
program.
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movements, and could
also be used in deep
water to increase
catches. Itis not clear for
the description or photos
whether the nets used
have multiple chambers,
with progressively
smaller openings that
reduce predation of small
fish. If not, these might
provide a more accurate
record of the catch.

The total otter trawl
duration was 16 minutes
(p. 1192) and impacted
non-target species (p.
1205). Golder has
recommended
considering different
methods for assessing
large-bodied demersal
fishes (p. 1205). Baited
longlines set through the
seaice are another
technique that could be
considered. This gear has
been used in the Pond
Inlet area to catch
Greenland halibut

(Reinhardtius
hippoglossoides) (aka
turbot).
38 | Golder 2021b s.6.4.1.1, Table 6-7 provides a See response to Comment No. 7.
Tables 6-7 temporal comparison of

and 6-8, pp. total catch by species (all
1195-1197 sampling methods
combined) for each year
s.6.6, p. 1206 | from 2010 to 2020 (p.
1195). Table 6-8
provides total fish catch
records and catch per
unit effort (CPUE) by
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sampling method for
2020 (p. 1197).

QIA understands there
are limitations to what
can be compared using
CPUE (p. 1206) but
requests that the
Proponent provide a
temporal comparison of
total catch and CPUE by
species for each sampling
method (i.e., 2010-2020
where possible, and
identifying changes in
methodology), as this
may improve
understanding of fish
availability in the Milne
Port area. CPUE should
also describe the gear as
that is an important
component of the effort.
Is it per gillnet, per 100 m
of gillnet, per 100 sq m of
gillnet, etc? Otherwise
the data may not be
comparable over time
with this or other studies.
This applies to all of the
gear types.

Baffinland Response

39 | Golder 2021b

5.6.4.1.5, p.
1200

“...Fourhorn sculpin was
also the most abundant
species captured...” (p.
1200).

As written this suggests
sculpin were the most
abundant species. That
is not necessarily
accurate and should be
corrected. The fishing
gear may have caught
more sculpins but not
because they were most

The text in the final report has
been updated to reflect QIA’s
comment.
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abundant but because
they were most
vulnerable to capture by
the fishing gear.

Baffinland Response

40

Golder 2021b

s.6.5, p. 1205

Golder has
recommended that hoop
nets, which had higher
catches, replace the
Fukui traps (p. 1205),
although the modified
Fukui traps had the
highest diversity of fish
species captured.

QIA recommends that
the 3-year comparison of
Fukui trap and hoop net
catches be completed
before deciding whether
to keep one or both
fishing methods for
monitoring purposes.

See response to Comment No. 6.

41

Golder 2021b

s.7.3.1,p.
1263

Hiatella arctica were
retained from benthic
infaunal grab samples for
the fish health and tissue
chemistry programs
(p.1263).

What was the spread of
the samples, i.e., were
most specimens from
close to the dock or
further away?

The objectives of the fish health
and tissue chemistry programs
are to assess established
endpoints (i.e., length frequency
distributions, length-weight
relationships, and visual
assessment of internal and
external abnormalities) and
assess concentrations of
contaminants of potential
concern (COPCs), respectively.
Accordingly, analysing the data to
report on spatial distribution has
not been prioritized.

Generally, as outlined in Section

7.3.1 H. arctica specimens were

collected opportunistically from

benthic infauna samples; hence,

they were collected at a range of
distances from the ore dock.
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Retained samples were collected
from the northwestern, western,
and eastern transects, with the
majority of collections occurring
from the western and eastern
transects (i.e., shallower waters).

42 | Golder 2021b s.7.3.2,p. Fourhorn sculpin were Generally, Fourhorn Sculpin were
1263 held live for some period held for up to two to three hours,
before processing (p. depending on the capture
1264). method and number of fish to
process.
What were the holding
times? How did they Fish were kept in a holding tub
affect assessment of until processing. No food
stomach contents? materials were provided nor
observed (i.e., regurgitation) in
the holding tubs during the
holding period. While digestion of
any food items present in the
stomach will have progressed
during this time, this stomach
content sample degradation is
unavoidable and minimized by
processing fish as soon after
capture as possible.
43 | Golder 2021b s.7.3.2, Table | Please provide the Brown-Peterson, N. J., Wyanski,
7-1, p. 1264 reference citation for D. M., Saborido-Rey, F.,
Brown-Peterson et al. Macewicz, B. J., & Lowerre-
2011 as it was not in the Barbieri, S. K. (2011). A
reference section. Standardized Terminology for
Describing Reproductive
Development in Fishes (Vol. 3).
This has been added to the
reference section of the final
report.
44 | Golder 2021b s.7.3.4, p. Where are the box plots Mercury results are presented in
1267 for tissue mercury? Figure 7C-19 (per the y-axis label),

however, the figure title has an
error indicating manganese
instead of mercury. Mercury
results are also presented in the
main report as regression plots in
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Section 7.4.3.1 (Figure 7-7),
Section 7.4.3.2 (Figure 7-8).

45 | Golder 2021b s.7.3.5, p. Tissue “[m]ercury The 0.2 mg/kg ww mercury was a
1269 concentrations were subsistence guideline that has
compared to Health since been superceded by the
Canada’s Maximum current Health Canada guidelines
Levels for Chemical (i.e., Health Canada 2015). While
Contaminants in Foods comparison of fish tissue
mercury guideline of 0.5 chemistry mercury concentrations
mg/kg ww (Health to non-current guidelines is not
Canada 2015)” recommended and is not
intended to be undertaken as part
QIA recommends tissues of MEEMP reporting, it is
be compared to the more noteworthy that based on 2020
precautionary level of 0.2 results, all but one Arctic Char
mg/kg ww to provide a were reported with mercury
better low risk threshold concentrations well below the 0.2
for response. mg/kg ww value. One Arctic Char
exceeded the value with 0.297
mg/kg ww mercury reported.
Reference:
HC (Health Canada). 2015. Health
Canada’s Maximum Levels for
Chemical Contaminants in Foods.
Available at:
https://www.canada.ca/en/healt
h-canada/services/food-
nutrition/food-safety/chemical-
contaminants/maximume-levels-
chemical-contaminants-
foods.html. Retrieved 20 July
2021.
46 | Golder 2021b s.7.3.6.2.1, p. | “QC standards for The following clarification was
1270 chromium, copper, and provided by the Bureau Veritas

nickel were outside
acceptance criteria due
to digestion limitation for
Arctic [c]har.” (p.1270)

Please clarify what the
digestion limitation was.

laboratory supervisor responsible
for the tissue sample analyses:

“For each batch of 20 samples, we
digest one internal reference
material sample. This reference
material sample goes through the
same digestion process as all
other samples.
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The listed parameters had biased
low recoveries on the reference
material sample, due to the
digestion limitation of the method
(some elements have low
percentage recoveries following
digestion process).

All other batch Quality Controls
passed our method requirements.

Client samples are not affected by
biases in one reference material
sample.”

47 | Golder 2021b s.7.4.2.1, p. “No internal parasites Parasites are not themselves
1282 were observed during subject to necropsy, however,
the 2020 fish health they are observed and
assessment.” (p. 1277). documented during the fish
health assessment. Once each fish
How thorough was the has been euthanized, the internal
parasite autopsy? body cavity and external surfaces
of the visceral organs undergo a
visual examination (e.g., liver,
spleen, kidneys, gonads, intestinal
tract are examined). The
occurrence of macroscopic
tapeworms, cysts and other
parasites are documented during
this internal health assessment.
48 | Golder 2021b s.7.4.3.2, p. Figure 7C-14 (p. 1327) Variable detection limits present
1285 gives the impression a challenge in data visualization
there has been a due to the potential biases
App. 7C, Fig. precipitous (nearly 10- described, particularly when
7C-1to 7C-36, | fold) decline in Arctic incorporating substituted values.
pp. 1313 to char tissue iron. To minimize this issue, only
1338 However, over the period detected concentrations above

of study, the lower
detection limit (LDL) has
declined 30-fold, from 15
mg/kg ww (2013, 2015,
2016), to 1 mg/kg ww
(2017), to 0.25 mg/kg ww
(2018 to 2020)
(Baffinland 2021a, pp.

the lower detection limit were
included in the figures in
Appendix 7C (i.e., values below
detection limits were excluded
from these plots).

Baffinland will include the lower
detection limit in future iterations
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119-121 of 339). These
changes can badly bias
temporal comparisons of
the result because metal
concentrations below the
LDL were often estimated
at half the LDL. Without
this information Figure
7C-14 is comparing
apples to oranges and is
misleading. Other figures
in Appendix 7C may also
give the false impression
that tissue metals have
declined since baseline
(e.g., Al, Cd, Cr, Co, Cu).

The effects of changing
technology also argue for
the need to archive
samples wherever
possible so they can be
revisited when the need
arises.

QIA requests that
Baffinland show all lower
detection limits on
figures comparing tissue
metals, and recommends
that it review this and
previous annual
monitoring reports for
other temporal
comparisons that may be
misleading without clear
depiction of when
important changes in
methodology have
occurred.

QIA requests clarification
as to why there is no fish
tissue mercury Figure in
Appendix 7C of the
MEEMP draft, when

of these figures, when values are
observed below detection limits,
to avoid potential confusion.

Mercury results are presented in
Figure 7C-19 (per the y-axis label),
however, the figure title has an
error indicating manganese
instead of mercury. Mercury
results are also presented in the
main report as regression plots in
Section 7.4.3.1 (Figure 7-7),
Section 7.4.3.2 (Figure 7-8).

We will archive any additional
samples collected during future
monitoring based on the
maximum recommended hold
times from the analytical
laboratory.
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there was one in Golder
(2021; Fig. 4-5, p. 15 of
30).

QIA further recommends
that Baffinland archive
samples in the future so
they can be revisited
when the need arises.

References:

Baffinland (Baffinland
Iron Mines Corp.) 2021a.
Post-hearing question
responses Phase 2
proposal-- Mary River
Project. 339 pp. [NIRB
Public Registry File:
210322-08MNO053-BIM
Responses to Questions-
IA2E.pdf]

Golder (Golder
Associates Ltd). 2021.
Nunavut Impact Review
Board recommendation
#2: population and
health status of fish and
marine mammals.
Technical Memorandum
Reference No. 1663724-
255-TM-Rev0-38000. 30

pp.

Baffinland Response

49

Golder 2021b

s.7.5, p. 1290

“Sampling for H. arctica
may not be optimal for
assessing reproductive
endpoints, as gonads
could not be readily
extracted from collected
samples.” (p. 1290).

How does the Proponent
plan to address this
monitoring gap?

Based on the biology and timing
of sampling of Hiatella arctica,
this species may not be optimal
for assessing reproductive
endpoints; however, reproductive
endpoints are assessed using the
other sentinel species, Fourhorn
Sculpin. Sample timing appeared
to be appropriate for future
assessments of reproductive
endpoints for Fourhorn Sculpin
with all individuals assessed
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observed to be in the late stages
of gonadal recrudescence.
Therefore, the absence of
appropriately timed reproductive
endpoints from H. arctica is
considered acceptable for the
monitoring program.

50 | Golder 2021b s.8.2.1, p. QIA welcomes the Baffinland is planning to collect
1426 collection of benthic further samples for DNA
samples for DNA analysis barcoding in 2021 at a total of 9
d.8.3.2, p. in 2020, and locations around Milne Port.
1431 recommends the
collection and analysis of
further samples for
species identification.
51 | Golder 2021b s.8.4.4.2, p. “For samples collected in Sampling in 2020 followed the
1453 2020, the Chao 2 same methodology and level of
calculation provided an effort used in previous years
s.8.5.3, p. estimate of 61.3 taxa dating back to 2017. Zooplankton
1462 observed, which populations are characterized by
exceeded the actual extremely high variability in both
s.8.6, p. 1474 | observed number of taxa abundance and community

(41) by 50% (Table 8-
10).” (p. 1453, 1462,
1474)

This suggests the 2020
sampling did not reflect
the species diversity as
well as previous
sampling. What was
different?

QIA recommends that
zooplankton sampling be
augmented or adjusted
to adequately
characterize the
zooplankton community
structure.

structure and interannual
variability is expected.

The Chao 2 calculation is
performed in order to
contextualize a given year’s
sampling relative to previous
years. While sampling in 2020 was
not able to fully characterize
community structure, the same
level of effort has been able to in
previous years. In light of the high
natural variability, we do not plan
to augment methods based on
one year of data; however, if this
trend is noted multiple yearsin a
row, adjusting the methods or
sampling effort would be
explored.
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52 | Golder 2021b s.8.4.3, p. The status of DNA barcoding results for the
1454 Pseudofabricia aberrans, Pseudofabricia specimens remain
is under review (p. 1454). pending.
Has the identity of the
specimen(s) been
confirmed using DNA
barcoding? If so, what is
its status?
53 | Golder 2021b s.8.4.4.1, p. What is the current Currently, the identification
1455 identification status of stands as C. bonelli but but both
Monocorophium viridis genii are flagged for future
which was later revised monitoring due to morphological
by independent experts similarities and known invasive
to Crassicorophium species within the
bonelli? Monocorophium genus. It is one
of the target specimens for DNA
barcoding to resolve the
identification.
54 | Golder 2021b s.8.5.2.3, p. For fish specimens that See response to Comment
1460 could not be resolved to No.11.
species, review efforts
focused on confirming
that the higher-level
classification (e.g.,
Genus), had at least one
species with a
distribution that included
Arctic waters (p. 1460).
This approach is not
definitive so special care
should be taken to
identify future taxa from
these higher
classifications to species.
55 | Golder 2021b s.8.5.2.4, p. Stewart and MacDonald Noted.
1461 (1981) collected Cyclops

scutifer from lakes on
northern Baffin Island.

Reference:

Stewart, D.B., and
MacDonald, G. 1981. An
aquatic resource survey
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of Devon, Cornwallis,
Somerset and northern
Baffin islands, District of
Franklin, Northwest
Territories. Department
of Indian and Northern
Affairs, Environmental
Study 20: v + 84 p.

Limnocalanus macrurus is
also present as a marine
glacial relict in numerous
coastal lakes in Arctic
Canada.

Liparis fabricii, L. gibbus,
and L. tunicatus have all
been reported from
northern Baffin Island.

Baffinland Response
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s.8.5.4, p.
1463
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What evidence is there
that the range of
Pseudofabricia sp. nr
aberrans includes Arctic
waters?

Baffinland Response

The species range for P. aberrans
has currently only been defined in
the Mediterranean Sea and,
therefore, has been assumed to
be endemic to that region
(Giangrande and Cantone 1990,
WoRMS 2021). However,
specimens of P. aberrans, as well
as unidentified specimens from
the Pseudofabricia genus, have
been identified in waters around
the United Kingdom and the Black
Sea indicating the range may
extend further, or the genus is
present outside of the
Mediterranean Sea (OBIS 2021).

OBIS Canada. 2011. FRB Eastern
Arctic Investigations: The Calanus
Series. OBIS Canada Digital
Collections.

OBIS Canada, Bedford Institute of
Oceanography, Dartmouth, Nova
Scotia, Canada, Version 2.
[Accessed February 2021].
http://ipt.obis.org/nonode/resour
ce?r=frb_calanusseries
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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
2020 open-water season. This component was developed in consideration of the potential Project-related impacts
to the marine environment as identified in the 2012 Final Environmental Impact Statement (FEIS) and 2014 Early
Revenue Phase (ERP) Addendum, as well as monitoring requirements outlined in the Project Certificate (PC)
Conditions described in Chapter 1.0, Table 1-2. PC Conditions related to the monitoring of marine water quality
include PC Conditions No. 89 and 99 (a).

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 related to site drainage and treated effluent
discharges (i.e., compliance monitoring).

2.2  Study Design

The marine water quality study is designed to monitor potential changes in receiving environment water quality
associated with site drainage and treated effluent from two discharge points (MP-05 and MP-06), including iron
ore stockpile run-off. 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).
Effluent quality from both treated effluent discharges is monitored monthly during the 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 for a second discharge point at MP-06 added in 2020.

Water quality samples were collected at four sampling stations previously monitored annually from 2015 to 2019
near the primary site discharge (MP-05). One station was situated downstream from the marine discharge point
for treated effluent and collected site drainage (i.e., Source-1), while the remaining three stations were 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 and four additional
water quality stations were monitored in 2020 downstream from the discharge (Source-2) and 250 m offshore in
different directions (WNE-2, North-2, ENE-2) (Figure 2-1, Table 2-1). Water samples were collected at each of the
eight stations during five separate sampling events that coincided with effluent discharge over an approximate
30-day period.

This design is used to identify adverse (negative) effects on marine water quality in Milne Port from the two
treated discharges to inform the need for further mitigation and/or alterations to Project activities.

1 SEM 2016; SEM 2017; Golder 2018, Golder 2019, Golder 2020
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Table 2-1: 2020 Marine Water Quality Sampling Locations at MP-05 and MP-06

Site Discharge Location ﬁ?rzgn UTM Zone Easting (m) Northing (m)
ENE-1 17wW 503874 7976517
MP-05 (Milne Port Ore Stockpile North-1 17w 503725 7976612
Sedimentation Pond [East]) WNW-1 17W 503540 7976599
Source-12 | 17W 503662 7976403
ENE-22 17wW 503114 7976665
MP-06 (Milne Port Ore Stockpile | North-2 17w 502943 7976619
Sedimentation Pond [West]) WNW-2 17W 502828 7976474
Source-2t | 17TW 503038 7976416

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

! Proposed GPS coordinates of 17W 503038 7976416, placed the sampling location on shore, sample location was therefore moved from the
proposed coordinates to the coordinates listed in the table above..

2 Source-1 sample location was moved to 17W 503604 7976425 during the 2" sampling event on 1 August 2020 due to the fuel lines of the
tanker Sarah Desgagnes impeding the sample location. Additionally, water samples collected at ENE-2 were collected 30 m off the port stern
of Rio Tamara during active de-ballasting.

2.2.1 Modifications to the Program (2020)

In 2020, Baffinland requested that a second effluent discharge monitoring location known as MP-06 be included in
the sampling program. Consistent with the study design used to monitor receiving environment water quality
downstream of the primary site discharge (MP-05), four additional water quality stations downstream from MP-06
were monitored in 2020 (Source-2, WNE-2, North-2 and ENE-2). Similar to previous years, effort was made to
collect water quality samples during active effluent discharge periods, given that the site effluent discharges were
intermittent in the 2020 open-water season.

2.2.2 Indicators & Thresholds

Indicators and thresholds for the entire MEEMP program are described in Section 1.2.2. For marine water quality,
a number of parameters are measured including physical parameters, nutrients, bacteria, metals, and
hydrocarbons. A sub-set of these parameters (i.e., metals, total suspended solids [TSS], nutrients, and
hydrocarbons) were identified as water quality indicators to assess the potential for environmental effects from the
effluent discharge on the receiving environment. To provide early warning of environmental effects from the
Project, applicable water quality guidelines are used as a threshold, where they exist (i.e., Canadian Council of
Ministers of the Environment [CCME] water quality guidelines for the protection of aquatic life in marine
environments [CCME 2014]). For indicators with no associated water quality guideline, such as iron,
concentrations are compared to the data range from previous years (2015-2019). If either of these thresholds are
exceeded, then the treated effluent data from the discharge were reviewed to determine if the observed increase
in this parameter in the marine environment is related to the Port’s effluent discharge.

°GOLDER 3
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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 26 July and 16 August
2020, to monitor for potential changes in water quality associated with site drainage and treated effluent
discharges to the marine environment (including iron ore stockpile run-off). Samples were typically collected
weekly over this period; however, the second and third sampling events were conducted 3 days apart to align with
the confirmed active site discharge at MP-05. Some flexibility was built into the sampling program to facilitate the
collection of effluent and receiving water quality samples from the same discharge period.

Water samples were collected from approximately 0.5 to 1 m below the surface at each water quality sampling
station from a zodiac boat using a 5.0 L Niskin sampling bottle. 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. Dissolved metal samples were not preserved or filtered in the field and
were instead filtered by the analytical laboratory upon sample receipt. Samples were analyzed for routine
parameters, total suspended solids, nutrients, major ions, total and dissolved metals (including mercury), radium-
226, coliforms, benzene, toluene, ethylbenzene, xylenes, hydrocarbons, and polycyclic aromatic hydrocarbons?. 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 Appendix 2B.

A field duplicate quality control (QC) sample was collected during each sampling event (5 duplicates in total), and
two field blanks were collected for Quality Assurance / Quality Control (QA/QC) purposes as discussed in
Section 2.3.3.

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)3 was
conservatively used for measurements reported to be below the DL. The 2020 summary statistics were screened
against the CCME water quality guidelines for the protection of aquatic life in marine environments (CCME 2014).
For parameters without an applicable CCME water quality guideline (e.g., iron), concentrations were qualitatively
compared to the range of water concentrations reported in previous years (i.e., annually from 2015 to 2019).
Baffinland was responsible for summarizing the 2020 effluent data from MP-05 and MP-06 as per their Type A
Water Licence requirements and, consequently, the effluent data are not reported here as part of the MEEMP.

The application of CCME water quality guidelines 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 and that are

2 Radium-226 and benzene, toluene, ethylbenzene, xylenes were added to the 2020 water quality program to provide background information
but were not intended to be monitored on an annual basis as part of the MEEMP because these parameters are not required to be
monitored in the MP-5 and MP-6 site effluents by the Water License.

3 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.

°GOLDER 4
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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, 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 2003). Water quality guidelines for the
protection of aquatic life are generally applied to total concentrations but are derived from laboratory-based
toxicity tests. In these tests, exposure concentrations are based on metals in solution from metal salts and the
laboratory test water has a low level of suspended matter (typically clear water). Typically, these tests, while
reporting total metal concentrations, are based on dissolved metals, (and thus more bioavailable metals) than
those reported as total concentrations.

2.3.3 Quality Management

The overall goal of the water quality sampling program was to collect quality data, which was achieved through
the consistent application of QA/QC measures. These 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 were
valid and of acceptable quality to address MEEMP objectives.

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 completed 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 surveys to accurately document sampling locations
and project-specific data collection forms to standardize the field data collection process.

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

m Accredited laboratories were selected for sample analysis. Performance quality of selected laboratories were
verified through Golder’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 were 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 (5) field duplicates
were collected during each sampling event to represent at least 10% of the total number of collected samples.

°GOLDER 5
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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 precision and accuracy of analytical methods.

The analysis of field QC samples involved a review of field blank results. Notable results were defined as those
greater than five times the respective DL detected in the field blanks, in accordance with the BC Field Sampling
Manual (BC MOE 2013) and CCME (2014). To assess variability between field duplicates, the Relative Percent
Difference (RPD) was calculated as follows:

sample — duplicate

RPD=( )XlOO

(sample + duplicate) /2

In accordance with the BC Field Sampling Manual (BC MOE 2013) and CCME (2014), 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.

2.4 Results
24.1 QA/QC Results

The 2020 marine water quality data were considered valid based on the results of the QA/QC assessment
provided in Appendix 2D for the following reasons:

m most chemical analyses on surface water samples were completed within the sample hold time
requirements. 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. The data should still be comparable to previous yearly measurements as
similar issues with hold time exceedances have been encountered.

m data reported by the laboratory were considered reliable according to the accredited laboratory QA/QC
assessment.

m there was a low frequency and magnitude of notable detected concentrations in blanks and low variability
and high precision between duplicates.

Overall, the QA/QC results indicate that the water chemistry data collected during the 2020 MEEMP are of
acceptable quality to address the objectives stated in Section 2.1.

2.4.2 Marine Water Quality Results

Field water quality measurements are documented in Appendix 2A and water quality laboratory reports are
provided in Appendix 2B. The field measurements and laboratory raw data for each station sampled in 2020 are
summarized in Appendix 2D. Summary statistics (mean, maximum, and minimum) for the 2020 water quality
program calculated from these data are presented in Table 2-2. Summary statistics for the five monitoring years
between 2015 and 2020 are provided in Appendix 2E, with annual summaries for parameters analyzed in the
2020 program presented in Table 2-3.
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2.4.3 Conventional Parameters

The pH in water samples collected in 2020 downstream of both discharges ranged from 7.9 to 8.1 (Table 2-2),
within the CCME water quality guidelines (WQG) range for marine waters (7.0 to 8.7) and were within ranges
reported in previous years (7.0 to 8.1) (Table 2-3; Appendix 2E). Both TSS and turbidity levels downstream of
both discharges in 2020 were low and below CCME WQGs (Table 2-2). Salinity ranged from 4100 mg/L to 29,400
mg/L in 2020, 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 (Table 2-2).

2.4.4 Nutrients

Nitrate concentrations downstream of both discharges in 2020 were below CCME guidelines and were mostly
below detection (<0.01 mg-N/L) (Table 2-2), consistent with those reported between 2017 and 2019 for the MP-05
discharge. No CCME marine water quality guidelines are available for ammonia and nitrite; therefore, 2020
concentrations are compared to what has been documented in previous years. Ammonia concentrations were
also mostly below detection in 2020 (<0.005 mg-N/L) and, where detected, were within the concentration range
measured between 2015 and 2019 (Table 2-2). Nitrite concentrations measured in 2020 were also below
detection (<0.01 mg-N/L) except for the sample collected from station WNW-2 on the Northwest Transect that
measured just slightly above the detection limit at 0.014 mg-N/L (Appendix 2C).

245 Bacteria

Fecal coliform bacteria were not detected in the 2020 samples collected downstream of both discharges and,
therefore, met the maximum allowable concentration recommended by the Health Canada drinking water quality
guideline of non-detectable/100 mL (Health Canada 2020) (Table 2-2). Bacteria were also not detected in 2018
downstream of the MP-05 discharge (Golder 2019), and were low in 2017 and 2019, ranging from between 1 and
2 colony forming units (CFU)/100 mL (Table 2-3; Golder 2018; 2020).

2.4.6 Metals

Measured concentrations downstream of both discharges were less than applicable CCME WQGs over the five
2020 sampling events (Table 2-2). A number of total metals were measured below DLs* in each of the 2020
samples (Appendix 2C). Several total concentrations of metals were detected, and of those, some were mostly
present in particulate form because dissolved concentrations were below detection (i.e., aluminum, chromium,
iron, nickel, tellurium, and zinc).

Iron is the metal of primary concern for the MEEMP, flagged by local Inuit due to the potential for increased
deposition in the form of ore dust or in runoff from storage stockpiles. A CCME marine WQG for iron is not
available and, as such, the 2020 iron data were compared to the detected concentration range measured
between 2015 and 2019 downstream from the MP-05 discharge. Note that analytical improvements in the ability
to detect iron were made in 2017, reducing the detection limit to <10 pg/L from the 500 ug/L used in the 2015 and
2016 monitoring programs. Differences in the sensitivity of detection limits precludes comparison of the 2020 data
to pre-2017 data. Since 2017, iron has been detected up to a maximum concentration of 286 pg/L (in 2017).

4 Total antimony, beryllium, bismuth, cesium, gallium, lead, mercury, selenium, silicon, silver, thallium, thorium-232, tin, titanium, zirconium,
tungsten, rhenium, and yttrium.
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Total iron concentrations downstream of MP-05 and MP-06 in 2020 were less than the reported DL of 500 pg/L in
the 2015 and 2016 monitoring programs. Concentrations detected downstream of both discharges in 2020 were
within detected concentrations measured from 2017 to 2019, which ranged from <10 to 286 mg/L. The maximum
total iron concentration in 2020 (53 pg/L) was substantially lower than the highest iron concentration of 286 pg/L
measured during a 2017 September storm event when TSS was elevated. Dissolved iron concentrations were
<10 pg/L in each of the samples collected in 2020 indicating that, for most samples, a substantial portion of the
reported total concentration was present in particulate form, and therefore likely less bioavailable for uptake by
aguatic biota.

In addition to iron, several other metals do not have CCME marine water quality guidelines. In these cases,
comparisons of 2020 concentrations were made to the 2015 to 2019 MEEMP water quality dataset. Data show
that all measurements downstream from the primary site discharge (MP-05) were within the detected
concentration range from previous years. Similarly, data show that most 2020 measurements downstream from
MP-06 were within the 2015 and 2019 concentration range, with few exceptions. The exceptions are listed below
and it should be noted that maximum concentrations of these metals were infrequently outside previous
concentration ranges (one in five MP-06 samples for each metal). Based on the rationale below, the reported
concentrations 250 m downstream from MP-6 were not expected to adversely affect marine water quality or
aquatic life:

m  Maximum concentration of 33.6 pg/L total manganese at Source-2 (the station closest to MP-06), which was
an order of magnitude higher than the four other samples taken 250 m downstream of MP-06 that day
(maximum = 1.09 pg/L), substantially higher than the station mean concentration (7.5 pg/L), and comparable
to the effluent concentration of 48 pg/L at the approximate time of sampling.

m Maximum concentration of total barium at ENE-2 (250 m from MP-06) which was within two times the station
mean concentration. Barium is not required to be measured in the MP-6 effluent and there are no marine
water quality guidelines due to a lack of toxicity data. In a recent review of barium toxicity data for marine
organisms, Verbruggen et al. (2020) only identified one reliable marine study by Spangenberg and Cherr
(1996). The authors reported a “no observed” effect concentration of 100 pg/L dissolved barium for
embryonic development of Californian mussels, which means there was no effect on this toxicity endpoint at
100 pg/L in seawater. The maximum barium concentrations of 10 pg/L total barium and 9 pg/L dissolved
barium were ten times lower than this toxicity benchmark and would not pose a risk to aquatic life based on
the available information.

m  Maximum concentration of total nickel at North-2 (250 m from MP-06), though this concentration was low
and close to the detection limit. The other measurements of total nickel and all dissolved nickel samples from
North-2 were below the detection limit.

2.4.7 Hydrocarbons

Hydrocarbons and polycyclic aromatic hydrocarbons (PAHs) were below the analytical DLs in each of the
samples collected during the 2020 MEEMP. Hydrocarbons have consistently been less than DLs since sampling
was initiated in 2015 (SEM 2016; SEM 2017; Golder 2018, Golder 2019).
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Table 2-2: Marine Water Quality - Summary Statistics for the MP-05 and MP-06 Milne Port Site Discharges over Five Sampling Events in the MEEMP 2020

MP-05 MP-06 MP-05 MP-06 MP-05 ‘MP-OG

CCME Marine WQG for Protection of Aquatic Life®
Parameter Source 1 Source 2 WNW 1 WNW 2 North 1 North 2

Short Term Long Term Mean Min Max Mean  Min Max Mean |Min Max Mean Min Max Mean  Min ‘Max ‘Mean Min
Physical
pH — 7.0-8.7 6.4 7.95 8.11 6.4 7.88 8.01 6.4 7.98 8.1 6.4 7.9 8.04 6.4 7.89 8.1 6.4 7.99 8.01 6.4 7.91 8.1 6.4 7.9 8.05
Salinity (mg/L) |— — 5680 [4100 |11100 |6080 [5100 |9900 [5740  |4400 (10800 [5300 [4600 9200 [5980  |4200  [11000 [9980  [5000  [28400 [5740  [4100  |11400 (10620 [5000  [29400
TSS (mg/L) <25 mg/L above background|<5 mg/L above background|2.0 < 2.0 2 2.1 <2.0 2.6 2.0 <2.0 < 2.0 2.1 < 2.0 2.3 2.0 <2.0 < 2.0 2.0 <2.0 < 2.0 2.1 < 2.0 2.6 3.1 <2.0 7.5
Turbidity (NTU)|<8 NTU above background [<2 NTU above background |0.6 0.13 1.8 0.7 0.29 2.4 0.8 0.44 2.1 0.3 0.2 0.7 0.7 0.43 1.5 0.3 0.3 0.7 0.7 0.4 1.6 0.3 0.26 0.7
Nutrients (ug/L)
Nitrate (as N) [339,000 45,000 35 < 10 134 64 < 10 280 17 < 10 35 < 10 < 10 < 10 10 < 10 10 < 10 < 10 < 10 11 < 10 13 < 10 < 10 < 10
Bacteria (CFU/100 mL)
Fecal Coliform |Nondetectable/100 mL® Nondetectable/100 mL® [« 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Total Metals (ug/L)
Aluminum — — 14.7 8 26.5 14.7 10.6 24.2 14.0 6.5 23.8 11.0 6.0 15.2 13.9 9.9 23.6 9.3 5.4 10.8 13.0 7.2 19.9 9.2 6.4 10.8
Arsenic — 12.5 0.48 <0.40 |[0.7 0.51 <0.40 (0.8 0.49 <0.40 (0.7 0.51 <0.40 [0.83 0.50 <0.40 |[0.72 0.66 <040 (1.4 0.48 <0.40 [0.66 0.70 <040 (1.4
Cadmium — 0.12 0.011 |[<0.010 |0.015 |[0.010 [<0.010 |0.01 < 0.010 [<0.010 [<0.010 |<0.010 |<0.010 [<0.010 [<0.010 |<0.010 |<0.010 [0.012 |[<0.010 |0.018 |<0.010 [<0.010 |<0.010 |0.011 |<0.010 [0.017
Chromium — 1.5 (Cr(VI)) <050 [<050 [|<0.50 [<050 [<0.50 [|<050 [<050 [|<050 [<050 [|<0.50 [<0.50 [|<0.50 |<0.50 [|<0.50 [|<0.50 0.9 <050 [2.4 <050 [<050 [|<0.50 [|<0.50 [<0.50 [<0.50
Copper — — <050 [<0.50 [|<0.50 |0.53 <0.50 [0.65 <050 [|<0.50 |<0.50 ]0.51 <0.50 |[0.57 <050 [<050 |<050 [|<050 |<050 [|<050 [<050 [<050 |<050 [<050 [<0.50 [<0.50
Iron — — 17.4 <10 33 13.6 11 18 17.8 <10 29 13.2 <10 20 15.8 <10 28 20.0 < 10 53 16.4 <10 26 10.2 <10 11
Mercury — 0.016 < 0.0050(< 0.0050}< 0.0050|< 0.0050(< 0.0050|< 0.0050|< 0.0050|< 0.0050f< 0.0050|< 0.0050|< 0.0050|< 0.0050|< 0.0050}< 0.0050|< 0.0050}< 0.0050|< 0.0050}< 0.0050|< 0.0050|< 0.0050|< 0.0050f< 0.0050|< 0.0050f< 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
PAHSs (ug/L)
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 [<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 CMME Marine WQG for the protection of Aquatic Life (http://ceqg-rcqe.ccme.ca/download/en/221 ); (b) Guidelines taken from Heath Canada 2020 (https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/pdf/pubs/water-eau/sum_guide-
res_recom/summary-table-EN-2020-02-11.pdf); 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; NR = not recorded; PSU = practical salinity unit; TSS = Total suspended solid; mg/L = milligrams per liter; < = less than; N = Nitrogen; CFU = colony forming unit; Cr(VI) = hexavalent chromium; PAH = polycyclic aromatic hydrocarbon; pg/L = micrograms per liter; mL = milliliter.
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Table 2-3: Marine Water Quality - Summary Statistics for 2015, 2016, 2017, 2018, 2019 and 2020 at all Sampling Locations

CCME Marine WQG for Protection of 2015 (MP-05) 2016 (MP-05) 2017 (MP-05) 2018 (MP-05) 2019 (MP-05) 2020
Parameter Aquatic Life® n=12 n =20 n =20 n =20 n =20 (MP-05 and MP-06) n = 40
Short Term Long Term Mean Min Mean Min Mean Min Mean Min Mean ‘ Min Mean ‘ Min Max
Physical
Salinity (ppt) — Within 10% of NR NR NR NR NR NR 13.9 4.1 24.4 8.8 5.4 19.3 20.7 6.4 31.5 8.6 4.1 29.4
background ppt
pH — 7.0-8.7 7.8 7.5 7.9 7.8 7.7 7.9 7.8 7.0 8.0 8.0 7.9 8.1 8.0 7.9 8.2 8.0 7.9 8.1
TSS (mg/L) <25 mg/L above <5 mg/L above 1.2 0.5 2.2 1.6 1.0 3.0 4.2 <2.0 25.5 1.4 1.0 4.3 1.3 <2.0 2.9 3.4 <2.0 7.5
background background
Turbidity (NTU) <8 NTU above <2 NTU above 0.2 0.1 0.9 0.4 0.1 1.0 11 0.3 9.6 0.7 0.2 25 0.3 <0.1 0.7 0.3 <0.1 0.7
background background
Nutrients (mg/L)
Nitrate (as N) 339 45 0.04 | 0.03 0.2 ‘ 0.16 0.05 0.6 ‘ <05 | <05 <05 <05 ‘ <05 ‘ <05 ‘ <05 <05 <05 0.02 <0.01 0.3
Bacteria (CFU/100 mL)
Fecal Coliform N(I)_ggietectable/loo N(I)_ggietectable/loo NR NR NR NR NR NR 1.2 1.0 2.0 <1.0 <1.0 <1.0 15 <10 <10 <1.0 <1.0 <10
m m
Total Metals (ug/L)
Aluminum — — NR <50 50 16 9 25 25 8 142 18 8 48 25 <5 334 12.5 54 26.5
Arsenic — 125 <10 <10 <10 <10 <10 <10 <2 <2 <2 <2 <2 <2 1 <0.4 1.6 0.54 <0.4 14
Cadmium — 0.12 <0.01 <0.01 <0.01 0.02 0.01 0.02 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.03 <0.01 0.05 0.01 <0.01 0.02
Chromium — 1.5 (Cr[VI]) <10 <10 <10 <10 <10 <10 <05 <0.5 <0.5 <0.5 <05 <05 0.3 <0.5 0.5 0.55 <05 2.4
Copper — — <20 <20 <20 <20 <20 <20 0.61 <0.5 1.0 0.6 <0.5 0.9 1.7 <0.5 11 0.51 <05 0.6
Iron — — <500 <500 <500 <500 <500 <500 40 <10 286 25.3 <10 93 14 <10 20 15.6 <10 53
Mercury — 0.016 0.01 0.01 0.03 <0.013 <0.013 <0.013 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.003 <0.005 <0.005 <0.005 <0.005 <0.005
Silver 7.5 — <1 <1 <1 <1 <1 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
PAHSs (pg/L)
Naphthalene = 14 | NR | NR | NR | NR | NR NR | <005 |<005 |<005 [<005 <005 |<005 |<005 |<0.05 <0.05 <0.05 <0.05 <0.05

Notes: (a) = Guidelines taken from CMME Marine WQG for the protection of Aquatic Life (http://ceqg-rcge.ccme.ca/download/en/221 ); (b) Guidelines taken from Heath Canada 2020 (https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/ewh-semt/alt_formats/pdf/pubs/water-eau/sum_guide-
res_recom/summary-table-EN-2020-02-11.pdf); 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; ppt = parts per trillion;
% = percentage; — = no guideline available; NR = not recorded; NTU = nephelometric turbidity unit; TSS = Total suspended solid; mg/L = milligrams per liter; < = less than; N = Nitrogen; CFU = colony forming unit; Cr(VI) = hexavalent chromium; PAH = polycyclic aromatic hydrocarbon; pg/L =
micrograms per liter; mL = milliliter; n = number of samples.
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2.5 Discussion

The collection of water samples was added to the MEEMP in 2015 to monitor for potential effects on water quality
associated with site drainage and treated effluent discharges to the marine environment. Since 2015, samples
have been collected close to the primary site discharge (MP-05) location and at three downstream locations 250
m offshore from MP-05. Sampling has typically involved five separate sampling events at each of the four stations
between August and October. In 2020, a second discharge location (MP-06) was added and water quality was
monitored under a similar design as that for MP-05.

For both discharges, hydrocarbons and PAHs were not detected in downstream water samples, consistent with
results from previous sampling years. Fecal coliform bacteria were not detected in water samples collected
downstream of both discharges, suggesting that the treated effluent discharge collection system is effective at
limiting ingress to the marine environment.

Concentrations of conventional water quality parameters, major ions, nutrients, metals, hydrocarbons, and PAHs
did not exceed applicable CCME water quality guidelines downstream from either discharge. Where guidelines
were not available, maximum concentrations downstream of both discharges were within detected concentration
ranges measured from the 2015 to 2019 MEEMP water quality dataset. The exceptions were maximum
concentration of three metals (barium, manganese, and nickel) downstream from MP-06 that were outside the
detected concentration range from previous years. However, for each metal, only one out of 20 samples taken
downstream from MP-06 was outside the range; 30-day mean values for barium, manganese, and nickel were
within the range of mean values from 2015 to 2019 (Appendix 2E); and maximum concentrations 250 m
downstream from MP-6 were not expected to adversely affect aquatic life.

Monitoring results 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. Increased iron deposition in the marine environment as a result of the Project is also
an issue of concern for local Inuit. Water quality monitoring in 2020 shows that iron concentrations in water
samples collected in 2020 remained within the range measured in previous years. These results show no
evidence of compromised water quality as a result of iron ore deposition. Further, 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 and to be fairly inert biologically.
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).
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2.6 Conclusions and Recommendations

Site drainage and treated effluent discharge to the marine environment does not appear to have negatively
affected water quality, as measured concentrations in downstream waters were low, below applicable guidelines,
and generally consistent with previous years’ measurements. With respect to iron, which is of primary concern for
the Project, a trend of increased levels of iron in water samples collected between 2017 and 2020 has not been
observed from the laboratory 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 these Project activities are
being managed in a way that has not adversely affected marine water quality. Moving forward, marine water
quality monitoring is recommended to continue to enable evaluation of potential changes in downstream water
chemistry from Site operations and to provide continuity in the established time series for the MEEMP.
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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 Marina Winterbottom, on behalf of the undersigned, at 604-230-7630.

Golder Associates Ltd.

Clarie Ctrﬁwy

Elaine Irving, PhD, RPBio Marina Winterbottom, BSc, MMM, RPBIo
Senior Environmental Scientist Senior Marine Biologist
El/MW/asd

Golder and the G logo are trademarks of Golder Associates Corporation

https://golderassociates.sharepoint.com/sites/11206g/deliverables (do not use)/issued to client_for wp/200-299/1663724-281-r-rev1-34000/281a/1663724-281a-r-rev1-34000 2020

meemp_2.0 water quality 18aug_21.docx
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ALS ENVIRONMENTAL ANALYTICAL REPORT 08-SEP-20 11:31 (MT)

Version: FINAL

Sample ID L2487406-1 L2487406-2 L2487406-3 L2487406-4 L2487406-5
Description WATER WATER WATER WATER WATER
Sampled Date | 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20
Sampled Time 10:30 11:10 11:15 11:30 10:45
Client ID SOURCE-1 WNW-1 NORTH-1 ENE-1 SOURCE-2
Grouping Analyte
SEAWATER
Physical Tests Conductivity (uS/cm) 11100 11800 12600 11200 14400
Hardness (as CaCO3) (mg/L) 1240 1350 1480 1320 1680
pH (pH) 7.97 7.96 7.98 7.98 7.95
Salinity (psu) 7.0 7.5 8.0 7.0 9.3
Total Suspended Solids (mg/L) <2.0 <20 <2.0 <2.0 <2.0
Turbidity (NTU) 0.64 0.46 0.48 0.36 0.28
Anions and Alkalinity, Total (as CaCO3) (mg/L) 78.6 775 78.1 78.4 74.9
Nutrients
Ammonia, Total (as N) (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Bromide (Br) (mg/L) 12.8 15.7 16.9 14.7 19.3
Chloride (CI) (mg/L) 3520 3810 4090 3630 4820
Fluoride (F) (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0
Nitrate (as N) (mg/L) 0.012 <0.010 <0.010 <0.010 <0.010
Nitrite (as N) (mg/L) <0.010 <0.010 <0.010 <0.010 <0.010
Total Kjeldahl Nitrogen (mg/L) 0.149 0.117 0.118 0.119 0.090
Orthophosphate-Dissolved (as P) (mg/L) 0.0067 0.0063 0.0043 0.0053 0.0038
Sulfate (SO4) (mg/L) 465 508 563 505 673
Organic / Total Organic Carbon (mg/L) 0.78 0.82 0.90 0.81 0.74
Inorganic Carbon
Total Metals Aluminum (Al)-Total (mg/L) 0.0130 0.0137 0.0118 0.0093 0.0106
Antimony (Sb)-Total (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Arsenic (As)-Total (mg/L) <0.00040 0.00044 0.00044 0.00040 0.00048
Barium (Ba)-Total (mg/L) 0.0052 0.0055 0.0056 0.0054 0.0058
Beryllium (Be)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth (Bi)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Total (mg/L) 0.89 0.91 1.01 0.88 1.15
Cadmium (Cd)-Total (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca)-Total (mg/L) 96.9 103 110 99.4 124
Cesium (Cs)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chromium (Cr)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Cobalt (Co)-Total (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Copper (Cu)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Gallium (Ga)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe)-Total (mg/L) 0.015 0.023 0.016 0.013 0.011
Lead (Ph)-Total (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li)-Total (mg/L) 0.035 0.036 0.040 0.034 0.045
Magnesium (Mg)-Total (mg/L) 246 260 283 254 332
Manganese (Mn)-Total (mg/L) 0.00125 0.00131 0.00124 0.00115 0.00101

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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ALS ENVIRONMENTAL ANALYTICAL REPORT 08-SEP-20 11:31 (MT)

Version: FINAL

Sample ID L2487406-6 L2487406-7 L2487406-8 L2487406-9 L2487406-10
Description WATER WATER WATER WATER WATER
Sampled Date 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20
Sampled Time 10:10 09:50 10:20 10:35 17:20
Client ID WNW-2 NORTH-2 ENE-2 DUPC SITE-2
Grouping Analyte
SEAWATER
Physical Tests Conductivity (uS/cm) 12300 12500 16100 14800 3.2 RRY
Hardness (as CaCO3) (mg/L) 1410 1400 1860 1680 <48
PH (PH) 7.96 7.97 7.93 7.96 5.51
Salinity (psu) 78 7.9 10.5 96 <1.0
Total Suspended Solids (mg/L) <20 <2.0 <2.0 <2.0 <2.0
Turbidity (NTU) 0.29 0.33 0.24 0.32 <0.10
Anions and Alkalinity, Total (as CaCO3) (mg/L) 76.4 76.8 73.8 73.9 <1.0
Nutrients
Ammonia, Total (as N) (mg/L) 0.0193 <0.0050 <0.0050 <0.0050 <0.0050
Bromide (Br) (mg/L) 15.8 158 21.6 193 <5.0
Chloride (Cl) (mgiL) 4000 4060 5470 4940 <50
Fluoride (F) (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0
Nitrate (as N) (mg/L) <0.010 <0.010 <0.010 <0.010 <0.010
Nitrite (as N) (mg/L) <0.010 <0.010 <0.010 <0.010 <0.010
Total Kjeldahl Nitrogen (mg/L) 0.108 0.094 0.082 0.103 0.064
Orthophosphate-Dissolved (as P) (mg/L) 0.0047 0.0043 0.0043 0.0039 <0.0010
Sulfate (SO4) (mg/L) 554 549 756 657 <30
Organic / Total Organic Carbon (mg/L) 091 il 0.83 0.73 0.70 <050
Inorganic Carbon
Total Metals Aluminum (Al)-Total (mg/L) 0.0098 0.0092 0.0102 0.0110 <0.0050
Antimony (Sb)-Total (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Arsenic (As)-Total (mg/L) 0.00042 0.00043 0.00052 0.00048 <0.00040
Barium (Ba)-Total (mg/L) 0.0055 0.0054 0.0061 0.0059 <0.0010
Beryllium (Be)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth (Bi)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Total (mg/L) 0.95 0.99 1.29 1.19 <0.30
Cadmium (Cd)-Total (mg/L) <0.000010 <0.000010 <0.000010 0.000011 <0.000010
Calcium (Ca)-Total (mg/L) 107 108 141 131 <1.0
Cesium (Cs)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chromium (Cr)-Total (mg/L) <0.00050 0.00240 <0.00050 <0.00050 <0.00050
Cobalt (Co)-Total (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Copper (Cu)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Gallium (Ga)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe)-Total (mg/L) 0.010 0.053 0.011 0.015 <0.010
Lead (Pb)-Total (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li)-Total (mg/L) 0.037 0.038 0.053 0.048 <0.020
Magnesium (Mg)-Total (mg/L) 273 289 379 344 <1.0
Manganese (Mn)-Total (mg/L) 0.00094 0.00130 0.00106 0.00109 <0.00020

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Sample ID L2487406-1 L2487406-2 L2487406-3 L2487406-4 L2487406-5
Description WATER WATER WATER WATER WATER
Sampled Date 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20
Sampled Time 10:30 11:10 11:15 11:30 10:45
Client ID SOURCE-1 WNW-1 NORTH-1 ENE-1 SOURCE-2
Grouping Analyte
SEAWATER
Total Metals Mercury (Hg)-Total (mg/L) <0.0000050 <0.0000050 | <0.0000050 <0.0000050 | <0.0000050
Molybdenum (Mo)-Total (mg/L) 0.00229 0.00235 0.00266 0.00234 0.00294
Nickel (Ni)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P)-Total (mgiL) <0.050 <0.050 <0.050 <0.050 <0.050
Potassium (K)-Total (mg/L) 80.3 86.6 93.5 80.8 111
Rhenium (Re)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Rubidium (Rb)-Total (mg/L) 0.0230 0.0247 0.0263 0.0233 0.0301
Selenium (Se)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Silicon (Si)-Total (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0
Silver (Ag)-Total (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Sodium (Na)-Total (mg/L) 2120 2280 2540 2160 2780
Strontium (Sr)-Total (mg/L) 1.44 1.52 1.61 1.51 1.86
Sulfur (S)-Total (mg/L) 189 191 219 185 249
Tellurium (Te)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Thallium (T1)-Total (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium (Th)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Tin (Sn)-Total (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti)-Total (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Tungsten (W)-Total (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U)-Total (mg/L) 0.00146 0.00131 0.00180 0.00137 0.00125
Vanadium (V)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Yttrium (Y)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn)-Total (mg/L) <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Zirconium (Zr)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Dissolved Metals Dissolved Mercury Filtration Location LAB LAB LAB LAB LAB
Dissolved Metals Filtration Location LAB LAB LAB LAB LAB
Aluminum (Al)-Dissolved (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Antimony (Sb)-Dissolved (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Arsenic (As)-Dissolved (mg/L) <0.00040 <0.00040 0.00043 <0.00040 0.00048
Barium (Ba)-Dissolved (mg/L) 0.0050 0.0051 0.0057 0.0052 0.0056
Beryllium (Be)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth (Bi)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Dissolved (mgiL) 0.83 0.89 1.03 0.89 1.12
Cadmium (Cd)-Dissolved (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca)-Dissolved (mg/L) 92.7 100 112 102 127
Cesium (Cs)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chromium (Cr)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Sample ID L2487406-6 L2487406-7 L2487406-8 L2487406-9 L2487406-10
Description WATER WATER WATER WATER WATER
Sampled Date 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20
Sampled Time 10:10 09:50 10:20 10:35 17:20
Client ID WNW-2 NORTH-2 ENE-2 DUPC SITE-2
Grouping Analyte
SEAWATER
Total Metals Mercury (Hg)-Total (mg/L) <0.0000050 <0.0000050 | <0.0000050 <0.0000050 | <0.0000050
Molybdenum (Mo)-Total (mg/L) 0.00264 0.00251 0.00322 0.00304 <0.00010
Nickel (Ni)-Total (mg/L) <0.00050 0.00113 <0.00050 <0.00050 <0.00050
Phosphorus (P)-Total (mgiL) <0.050 <0.050 <0.050 <0.050 <0.050
Potassium (K)-Total (mg/L) 90.5 95.5 125 115 <1.0
Rhenium (Re)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Rubidium (Rb)-Total (mg/L) 0.0255 0.0269 0.0348 0.0314 <0.0050
Selenium (Se)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Silicon (Si)-Total (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0
Silver (Ag)-Total (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Sodium (Na)-Total (mg/L) 2430 2410 3110 2880 <25
Strontium (Sr)-Total (mg/L) 1.67 1.59 214 1.94 <0.010
Sulfur (S)-Total (mg/L) 206 213 286 253 <5.0
Tellurium (Te)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Thallium (T1)-Total (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium (Th)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Tin (Sn)-Total (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti)-Total (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Tungsten (W)-Total (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U)-Total (mg/L) 0.00125 0.00126 0.00133 0.00130 <0.000050
Vanadium (V)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Yttrium (Y)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn)-Total (mg/L) <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Zirconium (Zr)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Dissolved Metals Dissolved Mercury Filtration Location LAB LAB LAB LAB LAB
Dissolved Metals Filtration Location LAB LAB LAB LAB LAB
Aluminum (Al)-Dissolved (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Antimony (Sb)-Dissolved (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Arsenic (As)-Dissolved (mg/L) 0.00042 <0.00040 0.00048 0.00052 <0.00040
Barium (Ba)-Dissolved (mg/L) 0.0055 0.0055 0.0059 0.0057 <0.0010
Beryllium (Be)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth (Bi)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Dissolved (mgiL) 0.96 0.94 1.27 1.18 <0.30
Cadmium (Cd)-Dissolved (mg/L) <0.000010 <0.000010 <0.000010 0.000011 <0.000010
Calcium (Ca)-Dissolved (mg/L) 110 106 136 128 <1.0
Cesium (Cs)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chromium (Cr)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Version: FINAL

Sample ID L2487406-1 L2487406-2 L2487406-3 L2487406-4 L2487406-5
Description WATER WATER WATER WATER WATER
Sampled Date 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20
Sampled Time 10:30 11:10 11:15 11:30 10:45
Client ID SOURCE-1 WNW-1 NORTH-1 ENE-1 SOURCE-2
Grouping Analyte
SEAWATER
Dissolved Metals  Cobalt (Co)-Dissolved (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Copper (Cu)-Dissolved (mg/L) 0.00038 0.00027 0.00030 0.00028 0.00028
Gallium (Ga)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe)-Dissolved (mg/L) <0.010 <0.010 <0.010 <0.010 <0.010
Lead (Pb)-Dissolved (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li)-Dissolved (mgiL) 0.034 0.034 0.041 0.035 0.047
Magnesium (Mg)-Dissolved (mg/L) 246 267 201 258 332
Manganese (Mn)-Dissolved (mg/L) 0.00059 0.00043 0.00064 0.00060 0.00067
Mercury (Hg)-Dissolved (mg/L) <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Molybdenum (Mo)-Dissolved (mg/L) 0.00213 0.00254 0.00257 0.00242 0.00297
Nickel (Ni)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P)-Dissolved (mg/L) <0.050 <0.050 <0.050 <0.050 <0.050
Potassium (K)-Dissolved (mg/L) 77.4 86.9 91.4 81.0 108
Rhenium (Re)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Rubidium (Rb)-Dissolved (mg/L) 0.0215 0.0250 0.0269 0.0234 0.0307
Selenium (Se)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Silicon (Si)-Dissolved (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0
Silver (Ag)-Dissolved (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Sodium (Na)-Dissolved (mg/L) 1960 2230 2400 2120 2810
Strontium (Sr)-Dissolved (mg/L) 1.40 157 1.66 151 1.96
Sulfur (S)-Dissolved (mg/L) 184 198 219 185 247
Tellurium (Te)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Thallium (Tl)-Dissolved (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium (Th)-Dissolved (mgiL) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Tin (Sn)-Dissolved (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti)-Dissolved (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Tungsten (W)-Dissolved (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U)-Dissolved (mg/L) 0.00147 0.00142 0.00188 0.00148 0.00139
Vanadium (V)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Ytrium (Y)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn)-Dissolved (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zirconium (Zr)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Sample ID L2487406-6 L2487406-7 L2487406-8 L2487406-9 L2487406-10
Description WATER WATER WATER WATER WATER
Sampled Date 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20
Sampled Time 10:10 09:50 10:20 10:35 17:20
Client ID WNW-2 NORTH-2 ENE-2 DUPC SITE-2
Grouping Analyte
SEAWATER
Dissolved Metals  Cobalt (Co)-Dissolved (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Copper (Cu)-Dissolved (mg/L) 0.00089 0.00026 0.00030 0.00027 <0.00020
Gallium (Ga)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe)-Dissolved (mg/L) <0.010 <0.010 <0.010 <0.010 <0.010
Lead (Pb)-Dissolved (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li)-Dissolved (mgiL) 0.038 0.038 0.052 0.047 <0.020
Magnesium (Mg)-Dissolved (mg/L) 276 275 369 330 <1.0
Manganese (Mn)-Dissolved (mg/L) 0.00022 0.00020 0.00073 0.00062 <0.00010
Mercury (Hg)-Dissolved (mg/L) <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Molybdenum (Mo)-Dissolved (mg/L) 0.00253 0.00266 0.00355 0.00306 <0.00010
Nickel (Ni)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P)-Dissolved (mg/L) <0.050 <0.050 <0.050 <0.050 <0.050
Potassium (K)-Dissolved (mg/L) 89.1 91.0 122 109 <1.0
Rhenium (Re)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Rubidium (Rb)-Dissolved (mg/L) 0.0256 0.0264 0.0343 0.0317 <0.0050
Selenium (Se)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Silicon (Si)-Dissolved (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0
Silver (Ag)-Dissolved (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Sodium (Na)-Dissolved (mg/L) 2390 2420 3150 2900 <25
Strontium (Sr)-Dissolved (mg/L) 1.66 1.74 229 201 <0.010
Sulfur (S)-Dissolved (mg/L) 207 209 201 261 <5.0
Tellurium (Te)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Thallium (Tl)-Dissolved (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium (Th)-Dissolved (mgiL) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Tin (Sn)-Dissolved (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium (Ti)-Dissolved (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Tungsten (W)-Dissolved (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium (U)-Dissolved (mg/L) 0.00131 0.00130 0.00135 0.00135 <0.000050
Vanadium (V)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Ytrium (Y)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn)-Dissolved (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zirconium (Zr)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Sample ID L2487406-1 L2487406-2 L2487406-3 L2487406-4 L2487406-5
Description WATER WATER WATER WATER WATER
Sampled Date 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20
Sampled Time 10:30 11:10 11:15 11:30 10:45
Client ID SOURCE-1 WNW-1 NORTH-1 ENE-1 SOURCE-2
Grouping Analyte
WATER
Bacteriological Fecal Coliforms (CFU/100mL) <1 <1 <1 <1 <1
Tests
Volatile Organic  Benzene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Compounds

Ethylbenzene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Methyl t-butyl ether (MTBE) (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Styrene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Toluene (mg/L) <0.00045 <0.00045 <0.00045 <0.00045 <0.00045

ortho-Xylene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

meta- & para-Xylene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Xylenes (mg/L) <0.00075 <0.00075 <0.00075 <0.00075 <0.00075

F1(C6-C10) (mglL) <0.10 <0.10 <0.10 <0.10 <0.10

Surrogate: 4-Bromofluorobenzene (SS) (%) 84.8 89.1 87.1 87.5 89.9

Surrogate: 1,4-Difluorobenzene (SS) (%) 1017 103.3 1005 1017 104.6
Hydrocarbons F1-BTEX (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10

F2 (C10-C16) (mg/L) <0.30 <0.30 <0.30 <0.30 <0.30

F3 (C16-C34) (mgiL) <0.30 <0.30 <0.30 <0.30 <0.30

F4 (C34-C50) (mg/L) <0.30 <0.30 <0.30 <0.30 <0.30

g/u;rogate: 2-Bromobenzotrifluoride, F2-F4 98.1 97.3 93.1 100.9 93.8

(1]

Surrogate: 3,4-Dichlorotoluene (SS) (%) 94.9 95.1 93.3 96.2 95.9
megg'c'c Acenaphthene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Hydrocarbons

Acenaphthylene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Acridine (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Anthracene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Benz(ajanthracene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Benzo(a)pyrene (mgiL) <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

Benzo(b&j)fluoranthene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Benzo(b+j+k)fluoranthene (mg/L) <0.000015 <0.000015 <0.000015 <0.000015 <0.000015

Benzo(g,h,iperylene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Benzo(K)fluoranthene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Chrysene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Dibenz(a,h)anthracene (mg/L) <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050

Fluoranthene (mgiL) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Fluorene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Indeno(1,2,3-c,d)pyrene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

1-Methylnaphthalene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

2-Methylnaphthalene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Sample ID L2487406-6 L2487406-7 L2487406-8 L2487406-9 L2487406-10
Description WATER WATER WATER WATER WATER
Sampled Date 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20
Sampled Time 10:10 09:50 10:20 10:35 17:20
Client ID WNW-2 NORTH-2 ENE-2 DUPC SITE-2
Grouping Analyte
WATER
Bacteriological Fecal Coliforms (CFU/100mL) <1 <1 <1 <1 <1
Tests
Volatile Organic  Benzene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Compounds

Ethylbenzene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Methyl t-butyl ether (MTBE) (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Styrene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Toluene (mg/L) <0.00045 <0.00045 <0.00045 <0.00045 <0.00045

ortho-Xylene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

meta- & para-Xylene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Xylenes (mg/L) <0.00075 <0.00075 <0.00075 <0.00075 <0.00075

F1(C6-C10) (mglL) <0.10 <0.10 <0.10 <0.10 <0.10

Surrogate: 4-Bromofluorobenzene (SS) (%) 93.3 92.9 91.3 90.3 91.1

Surrogate: 1,4-Difluorobenzene (SS) (%) 107.5 112.2 111.3 109.3 108.7
Hydrocarbons F1-BTEX (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10

F2 (C10-C16) (mg/L) <0.30 <0.30 <0.30 <0.30 <0.30

F3 (C16-C34) (mgiL) <0.30 <0.30 <0.30 <0.30 <0.30

F4 (C34-C50) (mg/L) <0.30 <0.30 <0.30 <0.30 <0.30

g/u;rogate: 2-Bromobenzotrifluoride, F2-F4 99.9 96.7 96.2 99.0 98.4

(1]

Surrogate: 3,4-Dichlorotoluene (SS) (%) 102.8 100.8 89.8 99.9 102.1
megg'c'c Acenaphthene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Hydrocarbons

Acenaphthylene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Acridine (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Anthracene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Benz(ajanthracene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Benzo(a)pyrene (mgiL) <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

Benzo(b&j)fluoranthene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Benzo(b+j+k)fluoranthene (mg/L) <0.000015 <0.000015 <0.000015 <0.000015 <0.000015

Benzo(g,h,iperylene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Benzo(K)fluoranthene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Chrysene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Dibenz(a,h)anthracene (mg/L) <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050

Fluoranthene (mgiL) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Fluorene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Indeno(1,2,3-c,d)pyrene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

1-Methylnaphthalene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

2-Methylnaphthalene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Sam ple ID L2487406-1 L2487406-2 L2487406-3 L2487406-4 L2487406-5
Description WATER WATER WATER WATER WATER
Sampled Date 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20
Sampled Time 10:30 11:10 11:15 11:30 10:45
Client 1D SOURCE-1 WNW-1 NORTH-1 ENE-1 SOURCE-2
Grouping Analyte
WATER
Polycyclic Naphthalene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Aromatic
Hydrocarbons
Phenanthrene (mg/L) <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Pyrene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Quinoline (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Surrogate: Acridine d9 (%) 97.6 98.4 105.1 107.2 94.7
Surrogate: Chrysene d12 (%) 117.3 119.0 106.6 123.7 112.3
Surrogate: Naphthalene d8 (%) 113.7 114.8 106.4 122.2 106.8
Surrogate: Phenanthrene d10 (%) 107.1 107.4 100.2 112.9 102.1
Radiological Ra-226 (Ba/L) <0.0058 <0.0058 0.0068 <0.0069 <0.0083
Parameters

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Sam ple ID L2487406-6 L2487406-7 L2487406-8 L2487406-9 L2487406-10
Description WATER WATER WATER WATER WATER
Sampled Date 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20 10-AUG-20
Sampled Time 10:10 09:50 10:20 10:35 17:20
CIient ID WNW-2 NORTH-2 ENE-2 DUPC SITE-2
Grouping Analyte
WATER
Polycyclic Naphthalene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Aromatic
Hydrocarbons
Phenanthrene (mg/L) <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Pyrene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Quinoline (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Surrogate: Acridine d9 (%) 104.6 96.9 96.4 102.3 931
Surrogate: Chrysene d12 (%) 125.7 115.1 114.4 125.8 116.0
Surrogate: Naphthalene d8 (%) 120.2 112.6 109.8 122.2 110.6
Surrogate: Phenanthrene d10 (%) 112.8 107.9 104.9 115.2 103.2
Radiological Ra-226 (Ba/L) <0.0078 0.0060 <0.0045 <0.0063 <0.0083
Parameters

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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QC Samples with Qualifiers & Comments:

QC Type Description Parameter Qualifier Applies to Sample Number(s)

Matrix Spike Boron (B)-Dissolved MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Calcium (Ca)-Dissolved MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Magnesium (Mg)-Dissolved MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Potassium (K)-Dissolved MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Strontium (Sr)-Dissolved MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Sulfur (S)-Dissolved MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Boron (B)-Total MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Calcium (Ca)-Total MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Magnesium (Mg)-Total MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Potassium (K)-Total MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Strontium (Sr)-Total MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Sulfur (S)-Total MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Sodium (Na)-Dissolved MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9
Matrix Spike Sodium (Na)-Total MS-B L2487406-1, -10, -2, -3, -4, -5, -6, -7, -8, -9

Qualifiers for Individual Parameters Listed:

Qualifier Description

HTP Sample preparation or preservation hold time was exceeded.

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.
RRV Reported Result Verified By Repeat Analysis

Test Method References:

ALS Test Code Matrix Test Description Method Reference**

ALK-TITR-VA Seawater  Alkalinity Spec by Titration (Seawater) APHA 2320 Alkalinity

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ANIONS-C-BR-IC-VA Seawater  Bromide by IC (seawater) EPA 300.1 (mod)

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-C-CL-IC-VA Seawater  Chloride by IC (seawater) EPA 300.1 (mod)

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-C-F-IC-VA Seawater  Fluoride by IC (seawater) EPA 300.1 (mod)

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-C-SO4-IC-VA Seawater  Sulfate by IC (seawater) EPA 300.1 (mod)

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

CARBONS-C-TOC-VA Seawater  TOC by combustion (seawater) APHA 5310B TOTAL ORGANIC CARBON (TOC)
This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

EC-C-PCT-VA Seawater  Conductivity (Automated) (seawater) APHA 2510 Auto. Conduc.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity
electrode.

F1-BTX-CALC-VA Water F1-Total BTX CCME CWS PHC TIER 1 (2001)
This analysis is based on the "Reference Method for the Canada-Wide Standard for Petroleum Hydrocarbons in Soil - Tier 1 Method, Canadian
Council of Ministers of the Environment, December 2000." For F1 (C6-C10), the sample undergoes a purge and trap extraction prior to analysis by
GCI/FID. The F1-BTEX result is calculated as follows:
F1-BTEX: F1 (C6-C10) minus benzene, toluene, ethylbenzene and xylenes (BTEX).

F1-HSFID-VA Water CCME F1 By Headspace with GCFID EPA 5021A/CCME CWS PHC (Pub# 1310)
This analysis is based on the "Reference Method for the Canada-Wide Standard for Petroleum Hydrocarbons in Soil - Tier 1 Method, Canadian
Council of Ministers of the Environment, December 2000." For F1 (C6-C10), the sample undergoes a headspace purge prior to analysis by GC/FID.
F1 (C6-C10): Sum of all hydrocarbons that elute between nC6 and nC10.

CCME F2-F4 Hydrocarbons in Water CCME CWS-PHC, Pub #1310, Dec 2001
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F2-F4-ME-FID-VA Water

F2-F4 is extracted from water using a hexane micro-extraction technique. Instrumental analysis is by GC-FID, as per the Reference Method for the
Canada-Wide Standard for Petroleum Hydrocarbons in Soil  Tier 1 Method, CCME, Dec 2001.

FC-MF-TG Water Fecal Coliforms by MF SM9222D
HARDNESS-CALC-VA Seawater Hardness APHA 2340B

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

HG-DIS-C-CVAFS-VA Seawater  Diss. Mercury in Seawater by CVAFS PUGET SOUND PROTOCOLS, EPA 245.7

This analysis is carried out using procedures adapted from "Recommended Guidelines for Measuring Metals in Puget Sound Marine Water, Sediment,
and Tissue Samples" prepared for the United States Environmental Protection Agency and the Puget Sound Water Quality Authority, 1995. The
procedures may involve preliminary sample treatment by filtration (EPA Method 3005A) and involves a cold-oxidation of the acidified seawater sample
using bromine monochloride prior to reduction of the sample with stannous chloride. Instrumental analysis is by cold vapour atomic fluorescence
spectrophotometry or atomic absorption spectrophotometry (EPA Method 245.7).

HG-TOT-C-CVAFS-VA Seawater  Total Mercury in Seawater by CVAFS PUGET SOUND PROTOCOLS, EPA 245.7

This analysis is carried out using procedures adapted from "Recommended Guidelines for Measuring Metals in Puget Sound Marine Water, Sediment,
and Tissue Samples" prepared for the United States Environmental Protection Agency and the Puget Sound Water Quality Authority, 1995. The
procedure involves a cold-oxidation of the acidified seawater sample using bromine monochloride prior to reduction of the sample with stannous
chloride. Instrumental analysis is by cold vapour atomic fluorescence spectrophotometry or atomic absorption spectrophotometry (EPA Method
245.7).

MET-D-F-HMI-CCMS-VA Seawater  Diss. Metals in Seawater by CRC ICPMS APHA 3030B/EPA 6020B (mod)
Seawater samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS (HMI Mode).

MET-T-HB-F-HMI-MS-VA Seawater  Tot Metals in Seawater by CRC ICPMS (BC) EPA 200.2/6020B (mod)

Seawater samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS (HMI Mode). This method is compliant with digestion
requirements of the British Columbia Environmental Laboratory Manual.

NA-D-CCMS-VA Seawater  Diss. Sodium in Seawater by CRC ICPMS APHA 3030B/EPA 6020B (mod)
Seawater samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

NA-T-CCMS-VA Seawater  Total Sodium in Seawater by CRC ICPMS EPA 200.2/6020B (mod)
Seawater samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

NH3-F-VA Seawater Ammonia in Seawater by Fluorescence J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater”, Roslyn J. Waston et
al.

NO2-L-IC-N-VA Seawater  Nitrite in Seawater by IC (Low Level) EPA 300.1 (mod)
Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

NO3-U-IC-N-VA Seawater  Nitrate in Seawater by IC (Ultra Level) EPA 300.1 (mod)
Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

PAH-ME-MS-VA Water PAHSs in Water EPA 3511/8270D (mod)

PAHSs are extracted from water using a hexane micro-extraction technique, with analysis by GC/MS. Because the two isomers cannot be readily
separated chromatographically, benzo(j)fluoranthene is reported as part of the benzo(b)fluoranthene parameter.

PH-C-PCT-VA Seawater  pH by Meter (Automated) (seawater) APHA 4500-H pH Value
This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH
electrode.
It is recommended that this analysis be conducted in the field.

PO4-DO-COL-VA Seawater  D-Orthophosphate in Seawater by Colour APHA 4500-P Phosphorus

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus"”. Dissolved Orthophosphate is determined
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

RA226-MMER-FC Water Ra226 by Alpha Scint, MDC=0.01 Bg/L EPA 903.1
SALINITY-CALC-VA Seawater  Salinity by conductivity meter APHA 2520B

Salinity is determined by the APHA 2520B Electrical Conductivity Method. Salinity is a unitless parameter that is roughly equivalent to grams per Litre.
ALS applies the unit of psu (practical salinity unit) to indicate that salinity values are derived from the Practical Salinity Scale.

SI-D-CCMS-VA Seawater Diss. Silicon in Seawater by CRC ICPMS APHA 3030B/EPA 6020B (mod)
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Seawater samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

SI-T-CCMS-VA Seawater  Total Silicon in Seawater by CRC ICPMS EPA 200.2/6020B (mod)
Seawater samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

TKN-C-F-VA Seawater  TKN in Seawater by Fluorescence APHA 4500-NORG D.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

TSS-C-VA Seawater  Total Suspended Solids by Gravimetric APHA 2540 D

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Suspended
Solids (TSS) is determined by filtering a sample through a glass fibre filter. TSS is determined by drying the filter at 104 degrees celsius.

TURBIDITY-C-VA Seawater  Turbidity by Meter in Seawater APHA 2130 Turbidity
This analysis is carried out using procedures adapted from APHA Method 2130 "Turbidity". Turbidity is determined by the nephelometric method.

VH-SURR-FID-VA Water VH Surrogates for Waters BC Env. Lab Manual (VH in Solids)
VOC7-HSMS-VA Water BTEX/MTBE/Styrene by Headspace GCMS EPA 5021A/8260C

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph.
Target compound concentrations are measured using mass spectrometry detection.

VOC7/VOC-SURR-MS-VA  Water VOC7 and/or VOC Surrogates for Waters EPA 5035A/5021A/8260C
XYLENES-CALC-VA Water Sum of Xylene Isomer Concentrations CALCULATION
Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers. Results below detection limit (DL) are treated as zero.
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

FC ALS ENVIRONMENTAL - FORT COLLINS, COLORADO, USA
TG TAIGA ENVIRONMENTAL LABORATORY (INAC)
VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:

17-766318

GLOSSARY OF REPORT TERMS

Surrogate - A compound that is similar in behaviour 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.

mg/kg - milligrams per kilogram based on dry weight of sample.

mg/kg wwt - milligrams per kilogram based on wet weight of sample.

mg/kg Iwt - milligrams per kilogram based on lipid-adjusted weight of sample.

mg/L - milligrams per litre.

< - Less than.

D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
F1-HSFID-VA Water
Batch R5149663
WG3384850-2 LCS
F1 (C6-C10) 97.4 % 70-130 18-AUG-20
WG3384850-1  MB
F1 (C6-C10) <0.10 mg/L 0.1 18-AUG-20
Batch R5184840
WG3387860-3 LCS
F1 (C6-C10) 80.4 % 70-130 20-AUG-20
WG3387860-2 MB
F1 (C6-C10) <0.10 mg/L 0.1 20-AUG-20
F2-F4-ME-FID-VA Water
Batch R5200147
WG3388891-2 LCS
F2 (C10-C16) 121.3 % 70-130 25-AUG-20
F3 (C16-C34) 114.3 % 70-130 25-AUG-20
F4 (C34-C50) 118.0 % 70-130 25-AUG-20
WG3388891-1  MB
F2 (C10-C16) <0.30 mg/L 0.3 25-AUG-20
F3 (C16-C34) <0.30 mg/L 0.3 25-AUG-20
F4 (C34-C50) <0.30 mg/L 0.3 25-AUG-20
Surrogate: 2-Bromobenzotrifluoride, F2-F4 90.5 % 60-140 25-AUG-20
PAH-ME-MS-VA Water
Batch R5192563
WG3388891-2 LCS
Acenaphthene 108.5 % 60-130 23-AUG-20
Acenaphthylene 107.6 % 60-130 23-AUG-20
Acridine 75.3 % 60-130 23-AUG-20
Anthracene 95.3 % 60-130 23-AUG-20
Benz(a)anthracene 107.2 % 60-130 23-AUG-20
Benzo(a)pyrene 113.9 % 60-130 23-AUG-20
Benzo(b&j)fluoranthene 110.7 % 60-130 23-AUG-20
Benzo(g,h,i)perylene 108.5 % 60-130 23-AUG-20
Benzo(k)fluoranthene 124.9 % 60-130 23-AUG-20
Chrysene 109.8 % 60-130 23-AUG-20
Dibenz(a,h)anthracene 109.4 % 60-130 23-AUG-20
Fluoranthene 102.1 % 60-130 23-AUG-20
Fluorene 97.7 % 60-130 23-AUG-20
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PAH-ME-MS-VA Water
Batch R5192563

WG3388891-2 LCS

Indeno(1,2,3-c,d)pyrene 107.3 % 60-130 23-AUG-20
1-Methylnaphthalene 104.3 % 60-130 23-AUG-20
2-Methylnaphthalene 102.1 % 60-130 23-AUG-20
Naphthalene 109.6 % 50-130 23-AUG-20
Phenanthrene 96.0 % 60-130 23-AUG-20
Pyrene 107.5 % 60-130 23-AUG-20
Quinoline 103.0 % 60-130 23-AUG-20
WG3388891-1 MB

Acenaphthene <0.000010 mg/L 0.00001 23-AUG-20
Acenaphthylene <0.000010 mg/L 0.00001 23-AUG-20
Acridine <0.000010 mg/L 0.00001 23-AUG-20
Anthracene <0.000010 mg/L 0.00001 23-AUG-20
Benz(a)anthracene <0.000010 mg/L 0.00001 23-AUG-20
Benzo(a)pyrene <0.000005C mg/L 0.000005  23-AUG-20
Benzo(b&j)fluoranthene <0.000010 mg/L 0.00001 23-AUG-20
Benzo(g,h,i)perylene <0.000010 mg/L 0.00001 23-AUG-20
Benzo(k)fluoranthene <0.000010 mg/L 0.00001 23-AUG-20
Chrysene <0.000010 mg/L 0.00001 23-AUG-20
Dibenz(a,h)anthracene <0.000005C mg/L 0.000005  23-AUG-20
Fluoranthene <0.000010 mg/L 0.00001 23-AUG-20
Fluorene <0.000010 mg/L 0.00001 23-AUG-20
Indeno(1,2,3-c,d)pyrene <0.000010 mg/L 0.00001 23-AUG-20
1-Methylnaphthalene <0.000050 mg/L 0.00005 23-AUG-20
2-Methylnaphthalene <0.000050 mg/L 0.00005 23-AUG-20
Naphthalene <0.000050 mg/L 0.00005 23-AUG-20
Phenanthrene <0.000020 mg/L 0.00002 23-AUG-20
Pyrene <0.000010 mg/L 0.00001 23-AUG-20
Quinoline <0.000050 mg/L 0.00005 23-AUG-20
Surrogate: Acridine d9 102.2 % 60-130 23-AUG-20
Surrogate: Chrysene d12 120.2 % 60-130 23-AUG-20
Surrogate: Naphthalene d8 114.4 % 50-130 23-AUG-20
Surrogate: Phenanthrene d10 112.1 % 60-130 23-AUG-20

VOC7-HSMS-VA Water
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VOC7-HSMS-VA Water
Batch R5149613

WG3384850-2 LCS
Benzene 91.5 % 70-130 18-AUG-20
Ethylbenzene 86.5 % 70-130 18-AUG-20
Methyl t-butyl ether (MTBE) 95.5 % 70-130 18-AUG-20
Styrene 89.2 % 70-130 18-AUG-20
Toluene 90.4 % 70-130 18-AUG-20
meta- & para-Xylene 96.4 % 70-130 18-AUG-20
ortho-Xylene 87.5 % 70-130 18-AUG-20

WG3384850-1 MB
Benzene <0.00050 mg/L 0.0005 18-AUG-20
Ethylbenzene <0.00050 mg/L 0.0005 18-AUG-20
Methyl t-butyl ether (MTBE) <0.00050 mg/L 0.0005 18-AUG-20
Styrene <0.00050 mg/L 0.0005 18-AUG-20
Toluene <0.00045 mg/L 0.00045 18-AUG-20
meta- & para-Xylene <0.00050 mg/L 0.0005 18-AUG-20
ortho-Xylene <0.00050 mg/L 0.0005 18-AUG-20

Batch R5184599

WG3387860-3 LCS
Benzene 101.9 % 70-130 20-AUG-20
Ethylbenzene 97.3 % 70-130 20-AUG-20
Methyl t-butyl ether (MTBE) 120.0 % 70-130 20-AUG-20
Styrene 97.0 % 70-130 20-AUG-20
Toluene 91.8 % 70-130 20-AUG-20
meta- & para-Xylene 107.9 % 70-130 20-AUG-20
ortho-Xylene 99.7 % 70-130 20-AUG-20

WG3387860-2  MB
Benzene <0.00050 mg/L 0.0005 20-AUG-20
Ethylbenzene <0.00050 mg/L 0.0005 20-AUG-20
Methyl t-butyl ether (MTBE) <0.00050 mg/L 0.0005 20-AUG-20
Styrene <0.00050 mg/L 0.0005 20-AUG-20
Toluene <0.00045 mg/L 0.00045 20-AUG-20
meta- & para-Xylene <0.00050 mg/L 0.0005 20-AUG-20
ortho-Xylene <0.00050 mg/L 0.0005 20-AUG-20

ALK-TITR-VA Seawater
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ALK-TITR-VA Seawater
Batch R5191101
WG3385408-4  DUP L2487406-1
Alkalinity, Total (as CaCO3) 78.6 79.0 mg/L 0.5 20 18-AUG-20
WG3385408-3 LCS
Alkalinity, Total (as CaCO3) 97.5 % 70-130 18-AUG-20
WG3385408-1 MB
Alkalinity, Total (as CaCO3) <1.0 mg/L 1 18-AUG-20
ANIONS-C-BR-IC-VA Seawater
Batch R5191770
WG3385406-3 DUP L2487406-1
Bromide (Br) 12.8 135 mg/L 6.0 20 18-AUG-20
WG3385406-2 LCS
Bromide (Br) 107.1 % 85-115 18-AUG-20
WG3385406-1 MB
Bromide (Br) <5.0 mg/L 5 18-AUG-20
ANIONS-C-CL-IC-VA Seawater
Batch R5191770
WG3385406-3 DUP L2487406-1
Chloride (CI) 3520 3610 mg/L 2.6 20 18-AUG-20
WG3385406-2 LCS
Chloride (Cl) 102.9 % 90-110 18-AUG-20
WG3385406-1 MB
Chloride (CI) <50 mg/L 50 18-AUG-20
ANIONS-C-F-IC-VA Seawater
Batch R5191770
WG3385406-3 DUP L2487406-1
Fluoride (F) <1.0 <1.0 RPD-NA mg/L N/A 20 18-AUG-20
WG3385406-2 LCS
Fluoride (F) 105.0 % 90-110 18-AUG-20
WG3385406-1 MB
Fluoride (F) <1.0 mg/L 1 18-AUG-20
ANIONS-C-S0O4-IC-VA Seawater
Batch R5191770
WG3385406-3 DUP L2487406-1
Sulfate (SO4) 465 482 mg/L 3.6 20 18-AUG-20
WG3385406-2 LCS
Sulfate (SO4) 104.5 % 90-110 18-AUG-20

WG3385406-1 MB
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ANIONS-C-SO4-IC-VA Seawater

Batch R5191770

WG3385406-1 MB
Sulfate (SO4) <30 mg/L 30 18-AUG-20

CARBONS-C-TOC-VA Seawater

Batch R5191245

WG3385927-3  DUP L2487406-3
Total Organic Carbon 0.90 0.64 J mg/L 0.27 1 17-AUG-20

WG3385927-2  LCS
Total Organic Carbon 89.0 % 80-120 17-AUG-20

WG3385927-1  MB
Total Organic Carbon <0.50 mg/L 0.5 17-AUG-20

WG3385927-4 MS L2487406-4
Total Organic Carbon 100.6 % 70-130 17-AUG-20
EC-C-PCT-VA Seawater

Batch R5191101

WG3385408-4 DUP L2487406-1
Conductivity 11100 11000 uS/cm 0.4 10 18-AUG-20

WG3385408-1 MB
Conductivity <2.0 uS/cm 2 18-AUG-20
HG-DIS-C-CVAFS-VA Seawater

Batch R5187338

WG3383861-2 LCS
Mercury (Hg)-Dissolved 98.0 % 80-120 14-AUG-20

WG3383861-1 MB LF
Mercury (Hg)-Dissolved <0.000005C mg/L 0.000005  14-AUG-20

WG3383861-4 MS L2487406-7
Mercury (Hg)-Dissolved 90.1 % 70-130 14-AUG-20
HG-TOT-C-CVAFS-VA Seawater

Batch R5189770

WG3384406-7 DUP L2487406-5
Mercury (Hg)-Total <0.0000050 <0.000005C RPD-NA mg/L N/A 20 15-AUG-20

WG3384406-2 LCS
Mercury (Hg)-Total 100.8 % 80-120 15-AUG-20

WG3384406-1 MB
Mercury (Hg)-Total <0.000005C mg/L 0.000005  15-AUG-20

MET-D-F-HMI-CCMS-VA Seawater
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MET-D-F-HMI-CCMS-VA Seawater
Batch R5191960
WG3385786-3  DUP L2487406-1
Aluminum (Al)-Dissolved <0.0050 <0.0050 RPD-NA  mg/L N/A 20 19-AUG-20
Antimony (Sb)-Dissolved <0.0010 <0.0010 RPD-NA  mg/L N/A 20 19-AUG-20
Arsenic (As)-Dissolved <0.00040 <0.00040 RPD-NA mg/L N/A 20 19-AUG-20
Barium (Ba)-Dissolved 0.0050 0.0052 mg/L 3.8 20 19-AUG-20
Beryllium (Be)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Bismuth (Bi)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Boron (B)-Dissolved 0.83 0.88 mg/L 6.3 20 19-AUG-20
Cadmium (Cd)-Dissolved <0.000010 <0.000010 RPD-NA mg/L N/A 20 19-AUG-20
Calcium (Ca)-Dissolved 92.7 102 mg/L 9.9 20 19-AUG-20
Cesium (Cs)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Chromium (Cr)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Cobalt (Co)-Dissolved <0.000050 <0.000050 RPD-NA mg/L N/A 20 19-AUG-20
Copper (Cu)-Dissolved 0.00038 0.00037 mg/L 2.3 20 19-AUG-20
Gallium (Ga)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Iron (Fe)-Dissolved <0.010 0.016 RPD-NA mg/L N/A 20 19-AUG-20
Lead (Pb)-Dissolved <0.000050 <0.000050 RPD-NA  mg/L N/A 20 19-AUG-20
Lithium (Li)-Dissolved 0.034 0.037 mg/L 8.0 20 19-AUG-20
Magnesium (Mg)-Dissolved 246 244 mg/L 0.8 20 19-AUG-20
Manganese (Mn)-Dissolved 0.00059 0.00063 mg/L 5.7 20 19-AUG-20
Molybdenum (Mo)-Dissolved 0.00213 0.00223 mg/L 4.3 20 19-AUG-20
Nickel (Ni)-Dissolved <0.00050 <0.00050 RPD-NA  mg/L N/A 20 19-AUG-20
Phosphorus (P)-Dissolved <0.050 <0.050 RPD-NA mg/L N/A 20 19-AUG-20
Potassium (K)-Dissolved 77.4 77.8 mg/L 0.6 20 19-AUG-20
Rhenium (Re)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Rubidium (Rb)-Dissolved 0.0215 0.0224 mg/L 4.2 20 19-AUG-20
Selenium (Se)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Silver (Ag)-Dissolved <0.00010 <0.00010 RPD-NA  mg/L N/A 20 19-AUG-20
Strontium (Sr)-Dissolved 1.40 1.43 mg/L 2.4 20 19-AUG-20
Sulfur (S)-Dissolved 184 179 mg/L 2.6 20 19-AUG-20
Tellurium (Te)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Thallium (TI)-Dissolved <0.000050 <0.000050 RPD-NA mg/L N/A 20 19-AUG-20
Thorium (Th)-Dissolved <0.00050 <0.00050 RPD-NA  mg/L N/A 20 19-AUG-20
Tin (Sn)-Dissolved <0.0010 <0.0010 RPD-NA  mg/L N/A 20 19-AUG-20

Titanium (Ti)-Dissolved <0.0050 <0.0050 RPD-NA mg/L N/A 20 19-AUG-20
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MET-D-F-HMI-CCMS-VA Seawater
Batch R5191960

WG3385786-3  DUP L2487406-1

Tungsten (W)-Dissolved <0.0010 <0.0010 RPD-NA  mg/L N/A 20 19-AUG-20
Uranium (U)-Dissolved 0.00147 0.00151 mg/L 3.1 20 19-AUG-20
Vanadium (V)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Yittrium (Y)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Zirconium (Zr)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20

WG3385786-2 LCS

Aluminum (Al)-Dissolved 103.9 % 80-120 19-AUG-20
Antimony (Sb)-Dissolved 96.9 % 80-120 19-AUG-20
Arsenic (As)-Dissolved 103.0 % 80-120 19-AUG-20
Barium (Ba)-Dissolved 100.5 % 80-120 19-AUG-20
Beryllium (Be)-Dissolved 100.4 % 80-120 19-AUG-20
Bismuth (Bi)-Dissolved 105.5 % 80-120 19-AUG-20
Boron (B)-Dissolved 100.0 % 80-120 19-AUG-20
Cadmium (Cd)-Dissolved 106.2 % 80-120 19-AUG-20
Calcium (Ca)-Dissolved 99.0 % 80-120 19-AUG-20
Cesium (Cs)-Dissolved 106.8 % 80-120 19-AUG-20
Chromium (Cr)-Dissolved 106.9 % 80-120 19-AUG-20
Cobalt (Co)-Dissolved 106.0 % 80-120 19-AUG-20
Copper (Cu)-Dissolved 108.9 % 80-120 19-AUG-20
Gallium (Ga)-Dissolved 116.8 % 80-120 19-AUG-20
Iron (Fe)-Dissolved 98.6 % 80-120 19-AUG-20
Lead (Pb)-Dissolved 106.4 % 80-120 19-AUG-20
Lithium (Li)-Dissolved 98.7 % 80-120 19-AUG-20
Magnesium (Mg)-Dissolved 103.5 % 80-120 19-AUG-20
Manganese (Mn)-Dissolved 105.2 % 80-120 19-AUG-20
Molybdenum (Mo)-Dissolved 104.6 % 80-120 19-AUG-20
Nickel (Ni)-Dissolved 108.7 % 80-120 19-AUG-20
Phosphorus (P)-Dissolved 106.3 % 80-120 19-AUG-20
Potassium (K)-Dissolved 99.8 % 80-120 19-AUG-20
Rhenium (Re)-Dissolved 101.6 % 80-120 19-AUG-20
Rubidium (Rb)-Dissolved 103.2 % 80-120 19-AUG-20
Selenium (Se)-Dissolved 105.4 % 80-120 19-AUG-20
Silver (Ag)-Dissolved 109.1 % 80-120 19-AUG-20

Strontium (Sr)-Dissolved 105.2 % 80-120 19-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-F-HMI-CCMS-VA Seawater
Batch R5191960
WG3385786-2 LCS
Sulfur (S)-Dissolved 100.1 % 80-120 19-AUG-20
Tellurium (Te)-Dissolved 114.0 % 80-120 19-AUG-20
Thallium (TI)-Dissolved 104.1 % 80-120 19-AUG-20
Thorium (Th)-Dissolved 89.8 % 80-120 19-AUG-20
Tin (Sn)-Dissolved 102.2 % 80-120 19-AUG-20
Titanium (Ti)-Dissolved 99.4 % 80-120 19-AUG-20
Tungsten (W)-Dissolved 99.3 % 80-120 19-AUG-20
Uranium (U)-Dissolved 101.2 % 80-120 19-AUG-20
Vanadium (V)-Dissolved 99.7 % 80-120 19-AUG-20
Yttrium (Y)-Dissolved 102.2 % 80-120 19-AUG-20
Zinc (Zn)-Dissolved 108.3 % 80-120 19-AUG-20
Zirconium (Zr)-Dissolved 97.0 % 80-120 19-AUG-20
WG3385786-1  MB LF
Aluminum (Al)-Dissolved <0.0050 mg/L 0.005 19-AUG-20
Antimony (Sb)-Dissolved <0.0010 mg/L 0.001 19-AUG-20
Arsenic (As)-Dissolved <0.00040 mg/L 0.0004 19-AUG-20
Barium (Ba)-Dissolved <0.0010 mg/L 0.001 19-AUG-20
Beryllium (Be)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
Bismuth (Bi)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
Boron (B)-Dissolved <0.30 mg/L 0.3 19-AUG-20
Cadmium (Cd)-Dissolved <0.000010 mg/L 0.00001 19-AUG-20
Calcium (Ca)-Dissolved <1.0 mg/L 1 19-AUG-20
Cesium (Cs)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
Chromium (Cr)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
Cobalt (Co)-Dissolved <0.000050 mg/L 0.00005 19-AUG-20
Copper (Cu)-Dissolved <0.00020 mg/L 0.0002 19-AUG-20
Gallium (Ga)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
Iron (Fe)-Dissolved <0.010 mg/L 0.01 19-AUG-20
Lead (Pb)-Dissolved <0.000050 mg/L 0.00005 19-AUG-20
Lithium (Li)-Dissolved <0.020 mg/L 0.02 19-AUG-20
Magnesium (Mg)-Dissolved <1.0 mg/L 1 19-AUG-20
Manganese (Mn)-Dissolved <0.00010 mg/L 0.0001 19-AUG-20
Molybdenum (Mo)-Dissolved <0.00010 mg/L 0.0001 19-AUG-20

Nickel (Ni)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-F-HMI-CCMS-VA Seawater
Batch R5191960
WG3385786-1  MB LF
Phosphorus (P)-Dissolved <0.050 mg/L 0.05 19-AUG-20
Potassium (K)-Dissolved <1.0 mg/L 1 19-AUG-20
Rhenium (Re)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
Rubidium (Rb)-Dissolved <0.0050 mg/L 0.005 19-AUG-20
Selenium (Se)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
Silver (Ag)-Dissolved <0.00010 mg/L 0.0001 19-AUG-20
Strontium (Sr)-Dissolved <0.010 mg/L 0.01 19-AUG-20
Sulfur (S)-Dissolved <5.0 mg/L 5 19-AUG-20
Tellurium (Te)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
Thallium (TI)-Dissolved <0.000050 mg/L 0.00005 19-AUG-20
Thorium (Th)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
Tin (Sn)-Dissolved <0.0010 mg/L 0.001 19-AUG-20
Titanium (Ti)-Dissolved <0.0050 mg/L 0.005 19-AUG-20
Tungsten (W)-Dissolved <0.0010 mg/L 0.001 19-AUG-20
Uranium (U)-Dissolved <0.000050 mg/L 0.00005 19-AUG-20
Vanadium (V)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
Yttrium (Y)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
Zinc (Zn)-Dissolved <0.0010 mg/L 0.001 19-AUG-20
Zirconium (Zr)-Dissolved <0.00050 mg/L 0.0005 19-AUG-20
WG3385786-4 MS L2487406-2
Aluminum (Al)-Dissolved 103.1 % 70-130 19-AUG-20
Antimony (Sb)-Dissolved 93.0 % 70-130 19-AUG-20
Arsenic (As)-Dissolved 97.5 % 70-130 19-AUG-20
Barium (Ba)-Dissolved 97.3 % 70-130 19-AUG-20
Beryllium (Be)-Dissolved 101.0 % 70-130 19-AUG-20
Bismuth (Bi)-Dissolved 88.0 % 70-130 19-AUG-20
Boron (B)-Dissolved N/A MS-B % - 19-AUG-20
Cadmium (Cd)-Dissolved 93.5 % 70-130 19-AUG-20
Calcium (Ca)-Dissolved N/A MS-B % - 19-AUG-20
Cesium (Cs)-Dissolved 103.1 % 70-130 19-AUG-20
Chromium (Cr)-Dissolved 103.5 % 70-130 19-AUG-20
Cobalt (Co)-Dissolved 98.3 % 70-130 19-AUG-20
Copper (Cu)-Dissolved 93.2 % 70-130 19-AUG-20

Gallium (Ga)-Dissolved 118.2 % 70-130 19-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-F-HMI-CCMS-VA Seawater
Batch R5191960
WG3385786-4  MS L2487406-2
Iron (Fe)-Dissolved 102.7 % 70-130 19-AUG-20
Lead (Pb)-Dissolved 90.0 % 70-130 19-AUG-20
Lithium (Li)-Dissolved 97.5 % 70-130 19-AUG-20
Magnesium (Mg)-Dissolved N/A MS-B % - 19-AUG-20
Manganese (Mn)-Dissolved 102.2 % 70-130 19-AUG-20
Molybdenum (Mo)-Dissolved 106.7 % 70-130 19-AUG-20
Nickel (Ni)-Dissolved 95.2 % 70-130 19-AUG-20
Phosphorus (P)-Dissolved 110.4 % 70-130 19-AUG-20
Potassium (K)-Dissolved N/A MS-B % - 19-AUG-20
Rhenium (Re)-Dissolved 106.0 % 70-130 19-AUG-20
Rubidium (Rb)-Dissolved 95.5 % 70-130 19-AUG-20
Selenium (Se)-Dissolved 98.0 % 70-130 19-AUG-20
Silver (Ag)-Dissolved 97.6 % 70-130 19-AUG-20
Strontium (Sr)-Dissolved N/A MS-B % - 19-AUG-20
Sulfur (S)-Dissolved N/A MS-B % - 19-AUG-20
Tellurium (Te)-Dissolved 92.9 % 70-130 19-AUG-20
Thallium (TI)-Dissolved 91.8 % 70-130 19-AUG-20
Thorium (Th)-Dissolved 99.4 % 70-130 19-AUG-20
Tin (Sn)-Dissolved 98.2 % 70-130 19-AUG-20
Titanium (Ti)-Dissolved 105.3 % 70-130 19-AUG-20
Tungsten (W)-Dissolved 94.4 % 70-130 19-AUG-20
Uranium (U)-Dissolved 90.7 % 70-130 19-AUG-20
Vanadium (V)-Dissolved 103.1 % 70-130 19-AUG-20
Yttrium (Y)-Dissolved 119.2 % 70-130 19-AUG-20
Zinc (Zn)-Dissolved 91.3 % 70-130 19-AUG-20
Zirconium (Zr)-Dissolved 114.3 % 70-130 19-AUG-20
Batch R5199248
WG3387247-3  DUP L2487406-1
Aluminum (Al)-Dissolved <0.0050 <0.0050 RPD-NA mg/L N/A 20 24-AUG-20
Antimony (Sb)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 24-AUG-20
Arsenic (As)-Dissolved <0.00040 0.00042 mg/L 3.0 20 24-AUG-20
Barium (Ba)-Dissolved 0.0050 0.0053 mg/L 3.6 20 24-AUG-20
Beryllium (Be)-Dissolved <0.00050 <0.00050 RPD-NA  mg/L N/A 20 24-AUG-20

Bismuth (Bi)-Dissolved <0.00050 <0.00050 RPD-NA  mgiL N/A 20 24-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-F-HMI-CCMS-VA Seawater
Batch R5199248
WG3387247-3  DUP L2487406-1
Boron (B)-Dissolved 0.83 0.91 mg/L 0.2 20 24-AUG-20
Cadmium (Cd)-Dissolved <0.000010 <0.000010 RPD-NA mg/L N/A 20 24-AUG-20
Calcium (Ca)-Dissolved 92.7 96.2 mg/L 1.6 20 24-AUG-20
Cesium (Cs)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 24-AUG-20
Chromium (Cr)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 24-AUG-20
Cobalt (Co)-Dissolved <0.000050 <0.000050 RPD-NA mg/L N/A 20 24-AUG-20
Copper (Cu)-Dissolved 0.00038 0.00035 mg/L 5.8 20 24-AUG-20
Gallium (Ga)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 24-AUG-20
Iron (Fe)-Dissolved <0.010 <0.010 RPD-NA mg/L N/A 20 24-AUG-20
Lead (Pb)-Dissolved <0.000050 <0.000050 RPD-NA mg/L N/A 20 24-AUG-20
Lithium (Li)-Dissolved 0.034 0.035 mg/L 3.7 20 24-AUG-20
Magnesium (Mg)-Dissolved 246 236 mg/L 1.1 20 24-AUG-20
Manganese (Mn)-Dissolved 0.00059 0.00048 mg/L 4.6 20 24-AUG-20
Molybdenum (Mo)-Dissolved 0.00213 0.00202 mg/L 0.4 20 24-AUG-20
Nickel (Ni)-Dissolved <0.00050 <0.00050 RPD-NA  mg/L N/A 20 24-AUG-20
Phosphorus (P)-Dissolved <0.050 <0.050 RPD-NA mg/L N/A 20 24-AUG-20
Potassium (K)-Dissolved 77.4 80.4 mg/L 6.4 20 24-AUG-20
Rhenium (Re)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 24-AUG-20
Rubidium (Rb)-Dissolved 0.0215 0.0221 mg/L 0.9 20 24-AUG-20
Selenium (Se)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 24-AUG-20
Silver (Ag)-Dissolved <0.00010 <0.00010 RPD-NA mg/L N/A 20 24-AUG-20
Strontium (Sr)-Dissolved 1.40 1.40 mg/L 3.3 20 24-AUG-20
Sulfur (S)-Dissolved 184 188 mg/L 1.7 20 24-AUG-20
Tellurium (Te)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 24-AUG-20
Thallium (TI)-Dissolved <0.000050 <0.000050 RPD-NA  mg/L N/A 20 24-AUG-20
Thorium (Th)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 24-AUG-20
Tin (Sn)-Dissolved <0.0010 <0.0010 RPD-NA  mg/L N/A 20 24-AUG-20
Titanium (Ti)-Dissolved <0.0050 <0.0050 RPD-NA mg/L N/A 20 24-AUG-20
Tungsten (W)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 24-AUG-20
Uranium (U)-Dissolved 0.00147 0.00151 mg/L 0.8 20 24-AUG-20
Vanadium (V)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 24-AUG-20
Yttrium (Y)-Dissolved <0.00050 <0.00050 RPD-NA  mg/L N/A 20 24-AUG-20
Zinc (Zn)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 24-AUG-20

Zirconium (Zr)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 24-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-F-HMI-CCMS-VA Seawater
Batch R5199248
WG3387247-2 LCS
Aluminum (Al)-Dissolved 103.8 % 80-120 24-AUG-20
Antimony (Sb)-Dissolved 94.8 % 80-120 24-AUG-20
Arsenic (As)-Dissolved 102.8 % 80-120 24-AUG-20
Barium (Ba)-Dissolved 106.1 % 80-120 24-AUG-20
Beryllium (Be)-Dissolved 104.8 % 80-120 24-AUG-20
Bismuth (Bi)-Dissolved 116.3 % 80-120 24-AUG-20
Boron (B)-Dissolved 106.1 % 80-120 24-AUG-20
Cadmium (Cd)-Dissolved 97.3 % 80-120 24-AUG-20
Calcium (Ca)-Dissolved 102.9 % 80-120 24-AUG-20
Cesium (Cs)-Dissolved 95.3 % 80-120 24-AUG-20
Chromium (Cr)-Dissolved 106.5 % 80-120 24-AUG-20
Cobalt (Co)-Dissolved 101.6 % 80-120 24-AUG-20
Copper (Cu)-Dissolved 105.1 % 80-120 24-AUG-20
Gallium (Ga)-Dissolved 1145 % 80-120 24-AUG-20
Iron (Fe)-Dissolved 101.1 % 80-120 24-AUG-20
Lead (Pb)-Dissolved 110.0 % 80-120 24-AUG-20
Lithium (Li)-Dissolved 107.0 % 80-120 24-AUG-20
Magnesium (Mg)-Dissolved 103.8 % 80-120 24-AUG-20
Manganese (Mn)-Dissolved 106.7 % 80-120 24-AUG-20
Molybdenum (Mo)-Dissolved 96.3 % 80-120 24-AUG-20
Nickel (Ni)-Dissolved 106.0 % 80-120 24-AUG-20
Phosphorus (P)-Dissolved 101.9 % 80-120 24-AUG-20
Potassium (K)-Dissolved 104.6 % 80-120 24-AUG-20
Rhenium (Re)-Dissolved 101.9 % 80-120 24-AUG-20
Rubidium (Rb)-Dissolved 108.1 % 80-120 24-AUG-20
Selenium (Se)-Dissolved 106.8 % 80-120 24-AUG-20
Silver (Ag)-Dissolved 98.8 % 80-120 24-AUG-20
Strontium (Sr)-Dissolved 102.9 % 80-120 24-AUG-20
Sulfur (S)-Dissolved 116.9 % 80-120 24-AUG-20
Tellurium (Te)-Dissolved 103.3 % 80-120 24-AUG-20
Thallium (TI)-Dissolved 111.8 % 80-120 24-AUG-20
Thorium (Th)-Dissolved 96.9 % 80-120 24-AUG-20
Tin (Sn)-Dissolved 95.8 % 80-120 24-AUG-20

Titanium (Ti)-Dissolved 100.9 % 80-120 24-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-F-HMI-CCMS-VA Seawater
Batch R5199248
WG3387247-2 LCS
Tungsten (W)-Dissolved 108.1 % 80-120 24-AUG-20
Uranium (U)-Dissolved 99.0 % 80-120 24-AUG-20
Vanadium (V)-Dissolved 101.4 % 80-120 24-AUG-20
Yttrium (Y)-Dissolved 97.4 % 80-120 24-AUG-20
Zinc (Zn)-Dissolved 104.6 % 80-120 24-AUG-20
Zirconium (Zr)-Dissolved 96.9 % 80-120 24-AUG-20
WG3387247-1  MB LF
Aluminum (Al)-Dissolved <0.0050 mg/L 0.005 24-AUG-20
Antimony (Sb)-Dissolved <0.0010 mg/L 0.001 24-AUG-20
Arsenic (As)-Dissolved <0.00040 mg/L 0.0004 24-AUG-20
Barium (Ba)-Dissolved <0.0010 mg/L 0.001 24-AUG-20
Beryllium (Be)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
Bismuth (Bi)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
Boron (B)-Dissolved <0.30 mg/L 0.3 24-AUG-20
Cadmium (Cd)-Dissolved <0.000010 mg/L 0.00001 24-AUG-20
Calcium (Ca)-Dissolved <1.0 mg/L 1 24-AUG-20
Cesium (Cs)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
Chromium (Cr)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
Cobalt (Co)-Dissolved <0.000050 mg/L 0.00005 24-AUG-20
Copper (Cu)-Dissolved <0.00020 mg/L 0.0002 24-AUG-20
Gallium (Ga)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
Iron (Fe)-Dissolved <0.010 mg/L 0.01 24-AUG-20
Lead (Pb)-Dissolved <0.000050 mg/L 0.00005 24-AUG-20
Lithium (Li)-Dissolved <0.020 mg/L 0.02 24-AUG-20
Magnesium (Mg)-Dissolved <1.0 mg/L 1 24-AUG-20
Manganese (Mn)-Dissolved <0.00010 mg/L 0.0001 24-AUG-20
Molybdenum (Mo)-Dissolved <0.00010 mg/L 0.0001 24-AUG-20
Nickel (Ni)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
Phosphorus (P)-Dissolved <0.050 mg/L 0.05 24-AUG-20
Potassium (K)-Dissolved <1.0 mg/L 1 24-AUG-20
Rhenium (Re)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
Rubidium (Rb)-Dissolved <0.0050 mg/L 0.005 24-AUG-20
Selenium (Se)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20

Silver (Ag)-Dissolved <0.00010 mg/L 0.0001 24-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-F-HMI-CCMS-VA Seawater
Batch R5199248
WG3387247-1  MB LF
Strontium (Sr)-Dissolved <0.010 mg/L 0.01 24-AUG-20
Sulfur (S)-Dissolved <5.0 mg/L 5 24-AUG-20
Tellurium (Te)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
Thallium (TI)-Dissolved <0.000050 mg/L 0.00005 24-AUG-20
Thorium (Th)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
Tin (Sn)-Dissolved <0.0010 mg/L 0.001 24-AUG-20
Titanium (Ti)-Dissolved <0.0050 mg/L 0.005 24-AUG-20
Tungsten (W)-Dissolved <0.0010 mg/L 0.001 24-AUG-20
Uranium (U)-Dissolved <0.000050 mg/L 0.00005 24-AUG-20
Vanadium (V)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
Yttrium (Y)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
Zinc (Zn)-Dissolved <0.0010 mg/L 0.001 24-AUG-20
Zirconium (Zr)-Dissolved <0.00050 mg/L 0.0005 24-AUG-20
MET-T-HB-F-HMI-MS-VA Seawater
Batch R5191960
WG3385784-3  DUP L2487406-1
Aluminum (Al)-Total 0.0130 0.0130 mg/L 0.0 20 19-AUG-20
Antimony (Sb)-Total <0.0010 <0.0010 RPD-NA mg/L N/A 20 19-AUG-20
Arsenic (As)-Total <0.00040 <0.00040 RPD-NA mg/L N/A 20 19-AUG-20
Barium (Ba)-Total 0.0052 0.0049 mg/L 5.0 20 19-AUG-20
Beryllium (Be)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Bismuth (Bi)-Total <0.00050 <0.00050 RPD-NA  mg/L N/A 20 19-AUG-20
Boron (B)-Total 0.89 0.91 mg/L 1.2 20 19-AUG-20
Cadmium (Cd)-Total <0.000010 <0.000010 RPD-NA mg/L N/A 20 19-AUG-20
Calcium (Ca)-Total 96.9 95.4 mg/L 15 20 19-AUG-20
Cesium (Cs)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Chromium (Cr)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Cobalt (Co)-Total <0.000050 <0.000050 RPD-NA  mg/L N/A 20 19-AUG-20
Copper (Cu)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Gallium (Ga)-Total <0.00050 <0.00050 RPD-NA  mg/L N/A 20 19-AUG-20
Iron (Fe)-Total 0.015 0.016 mg/L 10 20 19-AUG-20
Lead (Pb)-Total <0.000050 <0.000050 RPD-NA  mg/L N/A 20 19-AUG-20
Lithium (Li)-Total 0.035 0.037 mg/L 5.4 20 19-AUG-20

Magnesium (Mg)-Total 246 248 mg/L 0.9 20 19-AUG-20
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MET-T-HB-F-HMI-MS-VA Seawater
Batch R5191960

WG3385784-3  DUP L2487406-1

Manganese (Mn)-Total 0.00125 0.00125 mg/L 0.2 20 19-AUG-20
Molybdenum (Mo)-Total 0.00229 0.00208 mg/L 9.6 20 19-AUG-20
Nickel (Ni)-Total <0.00050 <0.00050 RPD-NA  mg/L N/A 20 19-AUG-20
Phosphorus (P)-Total <0.050 <0.050 RPD-NA mg/L N/A 20 19-AUG-20
Potassium (K)-Total 80.3 78.9 mg/L 1.8 20 19-AUG-20
Rhenium (Re)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Rubidium (Rb)-Total 0.0230 0.0220 mg/L 4.7 20 19-AUG-20
Selenium (Se)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Silver (Ag)-Total <0.00010 <0.00010 RPD-NA  mg/L N/A 20 19-AUG-20
Strontium (Sr)-Total 1.44 1.37 mg/L 4.9 20 19-AUG-20
Sulfur (S)-Total 189 190 mg/L 0.2 20 19-AUG-20
Tellurium (Te)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Thallium (TI)-Total <0.000050 <0.000050 RPD-NA  mg/L N/A 20 19-AUG-20
Thorium (Th)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Tin (Sn)-Total <0.0010 <0.0010 RPD-NA  mg/L N/A 20 19-AUG-20
Titanium (Ti)-Total <0.0050 <0.0050 RPD-NA  mg/L N/A 20 19-AUG-20
Tungsten (W)-Total <0.0010 <0.0010 RPD-NA  mg/L N/A 20 19-AUG-20
Uranium (U)-Total 0.00146 0.00139 mg/L 4.6 20 19-AUG-20
Vanadium (V)-Total <0.00050 <0.00050 RPD-NA  mg/L N/A 20 19-AUG-20
Yittrium (Y)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20
Zinc (Zn)-Total <0.0030 <0.0030 RPD-NA  mg/L N/A 20 19-AUG-20
Zirconium (Zr)-Total <0.00050 <0.00050 RPD-NA mg/L N/A 20 19-AUG-20

WG3385784-2 LCS

Aluminum (Al)-Total 108.5 % 80-120 19-AUG-20
Antimony (Sb)-Total 98.5 % 80-120 19-AUG-20
Arsenic (As)-Total 106.5 % 80-120 19-AUG-20
Barium (Ba)-Total 106.2 % 80-120 19-AUG-20
Beryllium (Be)-Total 103.3 % 80-120 19-AUG-20
Bismuth (Bi)-Total 108.6 % 80-120 19-AUG-20
Boron (B)-Total 110.4 % 80-120 19-AUG-20
Cadmium (Cd)-Total 109.9 % 80-120 19-AUG-20
Calcium (Ca)-Total 104.1 % 80-120 19-AUG-20
Cesium (Cs)-Total 102.7 % 80-120 19-AUG-20
Chromium (Cr)-Total 107.7 % 80-120 19-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-T-HB-F-HMI-MS-VA Seawater
Batch R5191960

WG3385784-2 LCS

Cobalt (Co)-Total 1111 % 80-120 19-AUG-20
Copper (Cu)-Total 112.0 % 80-120 19-AUG-20
Gallium (Ga)-Total 116.7 % 80-120 19-AUG-20
Iron (Fe)-Total 100.6 % 80-120 19-AUG-20
Lead (Pb)-Total 106.8 % 80-120 19-AUG-20
Lithium (Li)-Total 101.8 % 80-120 19-AUG-20
Magnesium (Mg)-Total 110.7 % 80-120 19-AUG-20
Manganese (Mn)-Total 109.5 % 80-120 19-AUG-20
Molybdenum (Mo)-Total 100.3 % 80-120 19-AUG-20
Nickel (Ni)-Total 111.7 % 80-120 19-AUG-20
Phosphorus (P)-Total 110.0 % 80-120 19-AUG-20
Potassium (K)-Total 103.3 % 80-120 19-AUG-20
Rhenium (Re)-Total 103.9 % 80-120 19-AUG-20
Rubidium (Rb)-Total 109.3 % 80-120 19-AUG-20
Selenium (Se)-Total 109.4 % 80-120 19-AUG-20
Silver (Ag)-Total 106.5 % 80-120 19-AUG-20
Strontium (Sr)-Total 104.3 % 80-120 19-AUG-20
Sulfur (S)-Total 98.2 % 80-120 19-AUG-20
Tellurium (Te)-Total 112.9 % 80-120 19-AUG-20
Thallium (TI)-Total 103.7 % 80-120 19-AUG-20
Thorium (Th)-Total 85.8 % 80-120 19-AUG-20
Tin (Sn)-Total 106.3 % 80-120 19-AUG-20
Titanium (Ti)-Total 101.7 % 80-120 19-AUG-20
Tungsten (W)-Total 98.3 % 80-120 19-AUG-20
Uranium (U)-Total 97.4 % 80-120 19-AUG-20
Vanadium (V)-Total 103.7 % 80-120 19-AUG-20
Yittrium (Y)-Total 105.3 % 80-120 19-AUG-20
Zinc (Zn)-Total 113.8 % 80-120 19-AUG-20
Zirconium (Zr)-Total 93.8 % 80-120 19-AUG-20

WG3385784-1 MB

Aluminum (Al)-Total <0.0050 mg/L 0.005 19-AUG-20
Antimony (Sb)-Total <0.0010 mg/L 0.001 19-AUG-20
Arsenic (As)-Total <0.00040 mg/L 0.0004 19-AUG-20

Barium (Ba)-Total <0.0010 mg/L 0.001 19-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-T-HB-F-HMI-MS-VA Seawater
Batch R5191960
WG3385784-1  MB
Beryllium (Be)-Total <0.00050 mg/L 0.0005 19-AUG-20
Bismuth (Bi)-Total <0.00050 mg/L 0.0005 19-AUG-20
Boron (B)-Total <0.30 mg/L 0.3 19-AUG-20
Cadmium (Cd)-Total <0.000010 mg/L 0.00001 19-AUG-20
Calcium (Ca)-Total <1.0 mg/L 1 19-AUG-20
Cesium (Cs)-Total <0.00050 mg/L 0.0005 19-AUG-20
Chromium (Cr)-Total <0.00050 mg/L 0.0005 19-AUG-20
Cobalt (Co)-Total <0.000050 mg/L 0.00005 19-AUG-20
Copper (Cu)-Total <0.00050 mg/L 0.0005 19-AUG-20
Gallium (Ga)-Total <0.00050 mg/L 0.0005 19-AUG-20
Iron (Fe)-Total <0.010 mg/L 0.01 19-AUG-20
Lead (Pb)-Total <0.000050 mg/L 0.00005 19-AUG-20
Lithium (Li)-Total <0.020 mg/L 0.02 19-AUG-20
Magnesium (Mg)-Total <1.0 mg/L 1 19-AUG-20
Manganese (Mn)-Total <0.00020 mg/L 0.0002 19-AUG-20
Molybdenum (Mo)-Total <0.00010 mg/L 0.0001 19-AUG-20
Nickel (Ni)-Total <0.00050 mg/L 0.0005 19-AUG-20
Phosphorus (P)-Total <0.050 mg/L 0.05 19-AUG-20
Potassium (K)-Total <1.0 mg/L 1 19-AUG-20
Rhenium (Re)-Total <0.00050 mg/L 0.0005 19-AUG-20
Rubidium (Rb)-Total <0.0050 mg/L 0.005 19-AUG-20
Selenium (Se)-Total <0.00050 mg/L 0.0005 19-AUG-20
Silver (Ag)-Total <0.00010 mg/L 0.0001 19-AUG-20
Strontium (Sr)-Total <0.010 mg/L 0.01 19-AUG-20
Sulfur (S)-Total <5.0 mg/L 5 19-AUG-20
Tellurium (Te)-Total <0.00050 mg/L 0.0005 19-AUG-20
Thallium (TI)-Total <0.000050 mg/L 0.00005 19-AUG-20
Thorium (Th)-Total <0.00050 mg/L 0.0005 19-AUG-20
Tin (Sn)-Total <0.0010 mg/L 0.001 19-AUG-20
Titanium (Ti)-Total <0.0050 mg/L 0.005 19-AUG-20
Tungsten (W)-Total <0.0010 mg/L 0.001 19-AUG-20
Uranium (U)-Total <0.000050 mg/L 0.00005 19-AUG-20
Vanadium (V)-Total <0.00050 mg/L 0.0005 19-AUG-20

Yttrium (Y)-Total <0.00050 mg/L 0.0005 19-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-T-HB-F-HMI-MS-VA Seawater
Batch R5191960
WG3385784-1  MB
Zinc (Zn)-Total <0.0030 mg/L 0.003 19-AUG-20
Zirconium (Zr)-Total <0.00050 mg/L 0.0005 19-AUG-20
WG3385784-4 MS L2487406-2
Aluminum (Al)-Total 107.3 % 70-130 19-AUG-20
Antimony (Sb)-Total 89.1 % 70-130 19-AUG-20
Arsenic (As)-Total 97.6 % 70-130 19-AUG-20
Barium (Ba)-Total 94.3 % 70-130 19-AUG-20
Beryllium (Be)-Total 99.7 % 70-130 19-AUG-20
Bismuth (Bi)-Total 87.5 % 70-130 19-AUG-20
Boron (B)-Total N/A MS-B % - 19-AUG-20
Cadmium (Cd)-Total 92.9 % 70-130 19-AUG-20
Calcium (Ca)-Total N/A MS-B % - 19-AUG-20
Cesium (Cs)-Total 95.0 % 70-130 19-AUG-20
Chromium (Cr)-Total 104.5 % 70-130 19-AUG-20
Cobalt (Co)-Total 101.2 % 70-130 19-AUG-20
Copper (Cu)-Total 95.3 % 70-130 19-AUG-20
Gallium (Ga)-Total 123.7 % 70-130 19-AUG-20
Iron (Fe)-Total 102.7 % 70-130 19-AUG-20
Lead (Pb)-Total 87.2 % 70-130 19-AUG-20
Lithium (Li)-Total 99.9 % 70-130 19-AUG-20
Magnesium (Mg)-Total N/A MS-B % - 19-AUG-20
Manganese (Mn)-Total 103.6 % 70-130 19-AUG-20
Molybdenum (Mo)-Total 99.3 % 70-130 19-AUG-20
Nickel (Ni)-Total 97.7 % 70-130 19-AUG-20
Phosphorus (P)-Total 112.4 % 70-130 19-AUG-20
Potassium (K)-Total N/A MS-B % - 19-AUG-20
Rhenium (Re)-Total 104.4 % 70-130 19-AUG-20
Rubidium (Rb)-Total 102.0 % 70-130 19-AUG-20
Selenium (Se)-Total 101.8 % 70-130 19-AUG-20
Silver (Ag)-Total 90.6 % 70-130 19-AUG-20
Strontium (Sr)-Total N/A MS-B % - 19-AUG-20
Sulfur (S)-Total N/A MS-B % - 19-AUG-20
Tellurium (Te)-Total 85.8 % 70-130 19-AUG-20

Thallium (TI)-Total 87.1 % 70-130 19-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-T-HB-F-HMI-MS-VA  Seawater
Batch R5191960
WG3385784-4 MS L2487406-2
Thorium (Th)-Total 94.4 % 70-130 19-AUG-20
Tin (Sn)-Total 98.6 % 70-130 19-AUG-20
Titanium (Ti)-Total 107.3 % 70-130 19-AUG-20
Tungsten (W)-Total 91.9 % 70-130 19-AUG-20
Uranium (U)-Total 91.4 % 70-130 19-AUG-20
Vanadium (V)-Total 104.9 % 70-130 19-AUG-20
Yttrium (Y)-Total 117.9 % 70-130 19-AUG-20
Zinc (Zn)-Total 95.1 % 70-130 19-AUG-20
Zirconium (Zr)-Total 99.0 % 70-130 19-AUG-20
NA-D-CCMS-VA Seawater
Batch R5196716
WG3385786-3 DUP L2487406-1
Sodium (Na)-Dissolved 1960 2050 mg/L 4.3 20 22-AUG-20
WG3385786-2 LCS
Sodium (Na)-Dissolved 103.1 % 80-120 22-AUG-20
WG3385786-1 MB LF
Sodium (Na)-Dissolved <25 mg/L 25 22-AUG-20
WG3385786-4 MS L2487406-2
Sodium (Na)-Dissolved N/A MS-B % - 22-AUG-20
NA-T-CCMS-VA Seawater
Batch R5196716
WG3385784-3 DUP L2487406-1
Sodium (Na)-Total 2120 2080 mg/L 15 20 22-AUG-20
WG3385784-2 LCS
Sodium (Na)-Total 107.5 % 80-120 22-AUG-20
WG3385784-1 MB
Sodium (Na)-Total <25 mg/L 25 22-AUG-20
WG3385784-4 MS L2487406-2
Sodium (Na)-Total N/A MS-B % - 22-AUG-20
NH3-F-VA Seawater
Batch R5194337
WG3386071-3 DUP L2487406-5
Ammonia, Total (as N) <0.0050 <0.0050 RPD-NA mg/L N/A 20 20-AUG-20
WG3386071-2 LCS
Ammonia, Total (as N) 102.8 % 85-115 20-AUG-20

WG3386071-1 MB
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
NH3-F-VA Seawater
Batch R5194337
WG3386071-1 MB
Ammonia, Total (as N) <0.0050 mg/L 0.005 20-AUG-20
WG3386071-4 MS L2487406-6
Ammonia, Total (as N) 101.7 % 75-125 20-AUG-20
NO2-L-IC-N-VA Seawater
Batch R5192158
WG3385406-3 DUP L2487406-1
Nitrite (as N) <0.010 <0.010 RPD-NA mg/L N/A 20 18-AUG-20
WG3385406-2 LCS
Nitrite (as N) 105.0 % 90-110 18-AUG-20
WG3385406-1 MB
Nitrite (as N) <0.010 mg/L 0.01 18-AUG-20
NO3-U-IC-N-VA Seawater
Batch R5192158
WG3385406-3 DUP L2487406-1
Nitrate (as N) 0.012 0.016 J mg/L 0.004 0.02 18-AUG-20
WG3385406-2 LCS
Nitrate (as N) 102.1 % 90-110 18-AUG-20
WG3385406-1 MB
Nitrate (as N) <0.010 mg/L 0.01 18-AUG-20
PH-C-PCT-VA Seawater
Batch R5191101
WG3385408-2 CRM VA-PH7-BUF
pH 7.00 pH 6.9-7.1 18-AUG-20
WG3385408-4  DUP L2487406-1
pH 7.97 7.99 J pH 0.02 0.3 18-AUG-20
PO4-DO-COL-VA Seawater
Batch R5190585
WG3385413-2 CRM VA-OPO4-CONTROL
Orthophosphate-Dissolved (as P) 97.1 % 80-120 18-AUG-20
WG3385413-3  DUP L2487406-1
Orthophosphate-Dissolved (as P) 0.0067 0.0061 mg/L 9.0 20 18-AUG-20
WG3385413-1 MB
Orthophosphate-Dissolved (as P) <0.0010 mg/L 0.001 18-AUG-20
WG3385413-4 MS L2487406-2
Orthophosphate-Dissolved (as P) 111.0 % 70-130 18-AUG-20

SI-D-CCMS-VA Seawater
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
SI-D-CCMS-VA Seawater
Batch R5196716
WG3385786-3 DUP L2487406-1
Silicon (Si)-Dissolved <1.0 <1.0 RPD-NA mg/L N/A 20 22-AUG-20
WG3385786-2 LCS
Silicon (Si)-Dissolved 101.1 % 80-120 22-AUG-20
WG3385786-1 MB LF
Silicon (Si)-Dissolved <1.0 mg/L 1 22-AUG-20
WG3385786-4 MS L2487406-2
Silicon (Si)-Dissolved 95.4 % 70-130 22-AUG-20
SI-T-CCMS-VA Seawater
Batch R5196716
WG3385784-3 DUP L2487406-1
Silicon (Si)-Total <1.0 <1.0 RPD-NA mg/L N/A 20 22-AUG-20
WG3385784-2 LCS
Silicon (Si)-Total 104.1 % 80-120 22-AUG-20
WG3385784-1 MB
Silicon (Si)-Total <1.0 mg/L 1 22-AUG-20
WG3385784-4 MS L2487406-2
Silicon (Si)-Total 96.7 % 70-130 22-AUG-20
TKN-C-F-VA Seawater
Batch R5193542
WG3386060-3 DUP L2487406-1
Total Kjeldahl Nitrogen 0.149 0.127 mg/L 16 20 20-AUG-20
WG3386060-2 LCS
Total Kjeldahl Nitrogen 114.8 % 75-125 20-AUG-20
WG3386060-1 MB
Total Kjeldahl Nitrogen <0.050 mg/L 0.05 20-AUG-20
WG3386060-4 MS L2487406-2
Total Kjeldahl Nitrogen 113.2 % 70-130 20-AUG-20
TSS-C-VA Seawater
Batch R5190447
WG3384242-2 LCS
Total Suspended Solids 97.8 % 85-115 15-AUG-20
WG3384242-4 LCS
Total Suspended Solids 99.8 % 85-115 15-AUG-20
WG3384242-1 MB
Total Suspended Solids <2.0 mg/L 2 15-AUG-20

WG3384242-3 MB
Total Suspended Solids <2.0 mg/L 2 15-AUG-20
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
TURBIDITY-C-VA Seawater

Batch R5189722

WG3384328-2 CRM VA-FORM-40

Turbidity 100.5 % 85-115 15-AUG-20

WG3384328-3  DUP L2487406-1

Turbidity 0.64 0.63 NTU 1.1 15 15-AUG-20

WG3384328-1 MB

Turbidity <0.10 NTU

0.1 15-AUG-20



Quality Control Report
Workorder: L2487406 Report Date: 08-SEP-20 Page 23 of 25

Legend:

Limit ALS Control Limit (Data Quality Objectives)
DUP  Duplicate

RPD Relative Percent Difference

N/A Not Available

LCS Laboratory Control Sample

SRM  Standard Reference Material

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM Certified Reference Material

CCV  Continuing Calibration Verification
CVS  Calibration Verification Standard
LCSD Laboratory Control Sample Duplicate

Sample Parameter Qualifier Definitions:

Qualifier Description
J Duplicate results and limits are expressed in terms of absolute difference.
MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.
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Hold Time Exceedances:

Report Date: 08-SEP-20
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Sample
ALS Product Description ID Sampling Date Date Processed Rec. HT Actual HT  Units Qualifier
Physical Tests
Turbidity by Meter in Seawater
1 10-AUG-20 10:30 15-AUG-20 12:39 3 5 days EHT
2 10-AUG-20 11:10 15-AUG-20 12:39 3 5 days EHT
3 10-AUG-20 11:15 15-AUG-20 12:39 3 5 days EHT
4 10-AUG-20 11:30 15-AUG-20 12:39 3 5 days EHT
5 10-AUG-20 10:45 15-AUG-20 12:39 3 5 days EHT
6 10-AUG-20 10:10 15-AUG-20 12:39 3 5 days EHT
7 10-AUG-20 09:50 15-AUG-20 12:39 3 5 days EHT
8 10-AUG-20 10:20 15-AUG-20 12:39 3 5 days EHT
9 10-AUG-20 10:35 15-AUG-20 12:39 3 5 days EHT
10 10-AUG-20 17:20 15-AUG-20 12:39 3 5 days EHT
pH by Meter (Automated) (seawater)
1 10-AUG-20 10:30 18-AUG-20 14:06 0.25 196 hours EHTR-FM
2 10-AUG-20 11:10 18-AUG-20 14:06 0.25 195 hours EHTR-FM
3 10-AUG-20 11:15 18-AUG-20 14:06 0.25 195 hours EHTR-FM
4 10-AUG-20 11:30 18-AUG-20 14:06 0.25 195 hours EHTR-FM
5 10-AUG-20 10:45 18-AUG-20 14:06 0.25 195 hours EHTR-FM
6 10-AUG-20 10:10 18-AUG-20 14:06 0.25 196 hours EHTR-FM
7 10-AUG-20 09:50 18-AUG-20 14:06 0.25 196 hours EHTR-FM
8 10-AUG-20 10:20 18-AUG-20 14:06 0.25 196 hours EHTR-FM
9 10-AUG-20 10:35 18-AUG-20 14:06 0.25 196 hours EHTR-FM
10 10-AUG-20 17:20 18-AUG-20 14:06 0.25 189 hours EHTR-FM
Anions and Nutrients
D-Orthophosphate in Seawater by Colour
1 10-AUG-20 10:30 18-AUG-20 04:30 3 8 days EHT
2 10-AUG-20 11:10 18-AUG-20 04:30 3 8 days EHT
3 10-AUG-20 11:15 18-AUG-20 04:30 3 8 days EHT
4 10-AUG-20 11:30 18-AUG-20 04:30 3 8 days EHT
5 10-AUG-20 10:45 18-AUG-20 04:30 3 8 days EHT
6 10-AUG-20 10:10 18-AUG-20 04:30 3 8 days EHT
7 10-AUG-20 09:50 18-AUG-20 04:30 3 8 days EHT
8 10-AUG-20 10:20 18-AUG-20 04:30 3 8 days EHT
9 10-AUG-20 10:35 18-AUG-20 04:30 3 8 days EHT
10 10-AUG-20 17:20 18-AUG-20 04:30 3 7 days EHT
Nitrate in Seawater by IC (Ultra Level)
1 10-AUG-20 10:30 18-AUG-20 06:19 3 8 days EHT
2 10-AUG-20 11:10 18-AUG-20 06:19 3 8 days EHT
3 10-AUG-20 11:15 18-AUG-20 06:19 3 8 days EHT
4 10-AUG-20 11:30 18-AUG-20 06:19 3 8 days EHT
5 10-AUG-20 10:45 18-AUG-20 06:19 3 8 days EHT
6 10-AUG-20 10:10 18-AUG-20 06:19 3 8 days EHT
7 10-AUG-20 09:50 18-AUG-20 06:19 3 8 days EHT
8 10-AUG-20 10:20 18-AUG-20 06:19 3 8 days EHT
9 10-AUG-20 10:35 18-AUG-20 06:19 3 8 days EHT
10 10-AUG-20 17:20 18-AUG-20 06:19 3 8 days EHT
Nitrite in Seawater by IC (Low Level)
1 10-AUG-20 10:30 18-AUG-20 06:19 3 8 days EHT
2 10-AUG-20 11:10 18-AUG-20 06:19 3 8 days EHT
3 10-AUG-20 11:15 18-AUG-20 06:19 3 8 days EHT
4 10-AUG-20 11:30 18-AUG-20 06:19 3 8 days EHT
5 10-AUG-20 10:45 18-AUG-20 06:19 3 8 days EHT
6 10-AUG-20 10:10 18-AUG-20 06:19 3 8 days EHT
7 10-AUG-20 09:50 18-AUG-20 06:19 3 8 days EHT
8 10-AUG-20 10:20 18-AUG-20 06:19 3 8 days EHT
9 10-AUG-20 10:35 18-AUG-20 06:19 3 8 days EHT
10 10-AUG-20 17:20 18-AUG-20 06:19 3 8 days EHT
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Legend & Qualifier Definitions:

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended.

EHTR: Exceeded ALS recommended hold time prior to sample receipt.

EHTL: Exceeded ALS recommended hold time prior to analysis. Sample was received less than 24 hours prior to expiry.
EHT: Exceeded ALS recommended hold time prior to analysis.

Rec. HT: ALS recommended hold time (see units).

Notes*:

Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes. Samples for L2487406 were received on 12-AUG-20 09:50.

ALS recommended hold times may vary by province. They are assigned to meet known provincial and/or federal government
requirements. In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available). For more information, please contact ALS.

The ALS Quality Control Report is provided to ALS clients upon request. ALS includes comprehensive QC checks with every analysis to
ensure our high standards of quality are met. Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this
Work Order.
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Thursday, September 03, 2020

Amber Springer

ALS Environmental

8081 Lougheed Hwy, Suite 100
Burnaby, BC V5A 1W9

Re: ALS Workorder: 2008406
Project Name:
Project Number: L2487406

Dear Ms. Springer:

Ten water samples were received from ALS Environmental, on 8/18/2020. The samples were scheduled for the
following analysis:

Radium-226

The results for these analyses are contained in the enclosed reports.

The data contained in the following report have been reviewed and approved by the personnel listed below. In addition,
ALS certifies that the analyses reported herein are true, complete and correct within the limits of the methods employed.
Should this laboratory report need to be reproduced, it should be reproduced in full unless written approval has been
obtained from ALS Environmental.

Thank you for your confidence in ALS Environmental. Should you have any questions, please call.

Sincerely,

ALS Environmental
Katie M. OBrien
Project Manager

ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524 | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP. Part of the ALS Laboratory Group An ALS Limited Company

www.alsglobal.com

RICGHT SOLUTIONS RIGHT PARTNER 10f22


Kathleen.Obrien
Katie's Signature


ALS Environmental — Fort Collins is accredited by the following accreditation bodies for
various testing scopes in accordance with requirements of each accreditation body. All
testing is performed under the laboratory management system, which is maintained to

meet these requirement and regulations. Please contact the laboratory or accreditation
body for the current scope testing parameters.

ALS Environmental — Fort Collins
Accreditation Body License or Certification Number
AIHA 214884
Alaska (AK) UST-086
Alaska (AK) C001099
Arizona (AZ) AZ0742
California (CA) 06251CA
Colorado (CO) C0O01099
Florida (FL) E87914
Idaho (ID) C001099
Kansas (KS) E-10381
Kentucky (KY) 90137
PJ-LA (DoD ELAP/ISO 170250) 95377
Louisiana (LA) 05057
Maryland (MD) 285
Missouri (MO) 175
Nebraska(NE) NE-0S-24-13
Nevada (NV) C0O000782008A
New York (NY) 12036
North Dakota (ND) R-057
Oklahoma (OK) 1301
Pennsylvania (PA) 68-03116
Tennessee (TN) 2976
Texas (TX) T104704241
Utah (UT) C001099
Washington (WA) C1280
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2008406

Radium-226:
The samples were prepared and analyzed according to the current revision of SOP 783.

All acceptance criteria were met.

ADDRESS 225 Commerce Drive, Fort Collins Colorado 80524 USA | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP. Part of the ALS Group An ALS Limited Company
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ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum: 2008406
Client Name: ALS Environmental
Client Project Name:
Client Project Number: L2487406
Client PO Number: L2487406
Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
L2487406-1 2008406-1 WATER  10-Aug-20
L2487406-2 2008406-2 WATER  10-Aug-20
L2487406-3 2008406-3 WATER  10-Aug-20
L2487406-4 2008406-4 WATER  10-Aug-20
L2487406-5 2008406-5 WATER  10-Aug-20
L2487406-6 2008406-6 WATER  10-Aug-20
L2487406-7 2008406-7 WATER  10-Aug-20
L2487406-8 2008406-8 WATER  10-Aug-20
L2487406-9 2008406-9 WATER  10-Aug-20
L2487406-10 2008406-10 WATER  10-Aug-20
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L2487406

* VANCOUVER
Fa et 1S
L0 3ok
Subcontract Request Form
Subcontract To:
ALS ENVIRONMENTAL - FORT COLLINS, COLORADO, USA
225 COMMERCE DRIVE
FORT COLLINS,CO 80524
NOTES: Please reference on final report and invoice: PO# L2487406
ALS requires QC data to be pr6vided with your final results.
Please see enclosed 10 sample(s) in 10 Container(s)
SAMPLE
NUMBER DATE SAMPLED Priority
ANALYTICAL REQUIRED DUE DATE Flag
L2487406-1 SOURCE-1 8/10/2020
‘ Ra226 by Alpha Scint, MDC=0.01 Bqg/L (RA226-MMER-FC 1) 8/24/2020
L2487406-2 WNW-1 8/10/2020
1/ Ra226 by Alpha Scint, MDC=0.01 Bg/L (RA226-MMER-FC 1) 8/24/2020
,} L2487406-3 NORTH-1 8/10/2020
Ra226 by Alpha Scint, MDC=0.01 Bq/L (RA226-MMER-FC 1)  8/24/2020
\{ L2487406-4 ENE-1 8/10/2020
Ra226 by Alpha Scint, MDC=0.01 Bq/L (RA226-MMER-FC 1) 8/24/2020
n
Y L2487406-5 SOURCE-2 8/10/2020
Ra226 by Alpha Scint, MDC=0.01 Bqg/L (RA226-MMER-FC 1) 8/24/2020
(o L2487406-6 WNW-2 8/10/2020
Ra226 by Alpha Scint, MDC=0.01 Bqg/L (RA226-MMER-FC 1) 8/24/2020
') L2487406-7 NORTH-2 8/10/2020
Ra226 by Alpha Scint, MDC=0.01 Bq/L (RA226-MMER-FC 1)  8/24/2020
{ L2487406-8 ENE-2 8/10/2020
Ra226 by Alpha Scint, MDC=0.01 Bg/L (RA226-MMER-FC 1) 8/24/2020
0\ L2487406-9 DUPC 8/10/2020
Ra226 by Alpha Scint, MDC=0.01 Bq/L (RA226-MMER-FC 1) 8/24/2020
\‘0 L2487406-10 SITE-2 8/10/2020
Ra226 by Alpha Scint, MDC=0.01 Bq/L (RA226-MMER-FC 1)  8/24/2020
50f22

Wednesday, August 12, 2020 10:13 AM



ALS) &Enwiranmenial

Subcontract To:

Subcontract Request Form

ALS ENVIRONMENTAL - FORT COLLINS, COLORADO, USA

225 COMMERCE DRIVE
FORT COLLINS,CO 80524

Subcontract Info Contact:
Analysis and reporting info contact:

Please email confirmation of receipt to:

Brittany Puckey (604) 253-4188

Amber Springer, B.Sc

8081 LOUGHEED HWY
SUITE 100
BURNABY,BC V5A 1W9

Phone: (604) 253-4188

amber.springer@alsglobal.com

Date Shipped:

L2487406

VANCOUVER

Email: amber.springer@alsglobal.com

Shipped By:

Received By: lfjli/—/ [AL"—/

Date Received: _XII{’}’D [§2o

Verified By:

Date Verified:

Sample Integrity Issues:

Temperature:

Wednesday, August 12, 2020 10:13 AM
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ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

ALS
Client Name/ID: ALS Canada Workorder No: 2008406
Project Manager: KMO Initials: KMO Date: 8/18/20

1. Are airbills / shipping documents present and/or removable? I:l Drop O YESﬁ N
2. Are custody seals on shlppmg égat‘ai‘nerg "iﬁtactv? NONE D YESD Né?l
3. Are custody seals on sample containers intact? “ E / NONE I:l YES D NO*
4. Is there a COC (chain-of-custody) present? YES G vNC‘J;
s. Isthe COCm ;greement with samples received? (;4”:5, dates, times, # of #of sain s, matrux ed anah etc) YES D NOY‘
6. Are short-hold samples present? | , I:l YES NO
7. Are all samples within holding times for the requested analyses? YES D NO*
8. Were all sample containers received intact? (ot broken or leaking) ” YESDNO.
9. Is there sufficient sample for the requested analyses? YES Ino
10. Are samples in proper containers for requested analyses? (form 250, Sar;‘r.;‘:‘/‘e‘Hand/ing Guidelines ) . ; YES
11. Are all aqueous samples preserved correctly, if required? ( ‘ D N/A YES

12. Were unpreserved samples pH checked, if required?

| v/a[] ves
] nA

13. Are all samples requiring no headspace (voc, Gro, Rsk/MEE, radon) free of bubbles > 6 mm in diameter?

14. Were the samples shipped on ice?

15. Were cooler temperatures measured at 0.1 - 6.0°C? g gun used™ D #3 D#S a Only i
Cooler#: 1 2 3
Temperature (°C): Amb  Amb  Amb
# of custody seals on cooler: 0 0 0
External mR/hr reading: 11 11 11 B
Background mA/hr reading: 12 Were external mR/hr readings < two times background and within DOT I:I N/A YES D NO

acceptance criteria? (If no, see Form 008)
* Please provide details below for 'NO' responses in gray boxes above - for 2 thru 5 & 7 thru 12, notify PM & continue w/ login.

All client bottle ID's vs ALS lab ID's double-checked by:; KMO

If applicable, was the client contacted? D YES D N/A  Contact Name Date:

Project Manager Signature / Date: ‘AMM_' ?1 ( ‘i | %]
Form 201r30.xls +IR Gun #3, VWR SN 170647571
(06/04/2020) +IR Gun #5, VWR SN 192272629
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EXPRESS Soxrci_omgﬂulhl\h —

From : ALS Environmental Origin:
Paul Chandra
100 - 8081 Lougheed Highway <<m
V5A 1W9 BURNABY BC
Canada
[fo: ALS Environmental - Fort Collins Contact ]
Sample Receiving

Sample Receiving
225 Commerce Drive

80524 FORT COLLINS Colorado
L. United States of America |

: US-DEN-DEN

L]
Day Time

Ref: Sublets Pce/Shpt Weight  Piece
44.0186.01bs 1 / 3

Contents:
Environmental W ater
Samples for Research

WAYBILL 41 3287 9704

(2L)US80524+48000001

(J) JDO1 4600 0080 4479 4721
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EXPRESS WORLDWIDE Elulhl\“m

2020-08-17 MYDHL+ 1.0/ °30-0821°

From : ALS Environmental Origin:
Paul Chandra
100 - 8081 Lougheed Highway <<m
V5A 1W9 BURNABY BC
Canada
[fo: ALS Environmental - Fort Collins Contact ]
Sample Receiving

Sample Receiving
225 Commerce Drive

80524 FORT COLLINS Colorado

L. United States of America 2

. US-DEN-DEN .
Day Time

Ref: Sublets Pce/Shpt Weight  Piece

37.0/86.01bs 2 /] 3

Contents:
Environmental W ater
Samples for Research

WAYBILL 41 3287 9704

(2L)US80524+48000001

(J) JDO1 4600 0080 4479 4722
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EXPRESS WORLDWIDE <<vx —=) 7/ 4

=4 A AV G —
2020-08-17 MYDHL+ 1.0 / *30-0821°
From : ALS Environmental Origin:
Paul Chandra
100 - 8081 Lougheed Highway YVR
V5A 1W9 BURNABY BC
Canada
_qo" ALS Environmental - Fort Collins Contact: .|_
Sample Receiving

Sample Receiving
225 Commerce Drive

80524 FORT COLLINS Colorado

L. United States of America I_

i US-DEN-DEN i
Day Time

Ref: Sublets Pce/Shpt Weight  Piece

5.0/86.01bs 3 /3

Contents:
Environmental W ater
Samples for Research

WAYBILL 41 3287 9704

(2L)US80524+48000001

(J) JDO1 4600 0080 4479 4723
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ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 03-Sep-20
Project: L2487406 Work Order: 2008406
Sample ID: L2487406-1 Lab ID: 2008406-1
Legal Location: Matrix: WATER
Collection Date: 8/10/2020 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 8/20/2020 PrepBy: TRW
Ra-226 0.0031 (+/- 0.0037) u 0.0058 BQI/I NA 9/2/2020 11:47
Carr: BARIUM 96 40-110 %REC DL =NA 9/2/2020 11:47

ALS -- Fort Collins
LIMS Version: 7.010 ARPagelof 11 11 of 22



ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 03-Sep-20
Project: L2487406 Work Order: 2008406
Sample ID: L2487406-2 Lab ID: 2008406-2
Legal Location: Matrix: WATER
Collection Date: 8/10/2020 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 8/20/2020 PrepBy: TRW
Ra-226 0.0053 (+/- 0.0043) u 0.0058 BQI/I NA 9/2/2020 11:47
Carr: BARIUM 96.9 40-110 %REC DL =NA 9/2/2020 11:47

ALS -- Fort Collins
LIMS Version: 7.010 AR Page2of 11 12 of 22



ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 03-Sep-20
Project: L2487406 Work Order: 2008406
Sample ID: L2487406-3 Lab ID: 2008406-3
Legal Location: Matrix: WATER
Collection Date: 8/10/2020 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 8/20/2020 PrepBy: TRW
Ra-226 0.0068 (+/- 0.0047) 0.0052 BQI/I NA 9/2/2020 11:47
Carr: BARIUM 96.9 40-110 %REC DL =NA 9/2/2020 11:47

ALS -- Fort Collins
LIMS Version: 7.010 AR Page3of 11 13 of 22



ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 03-Sep-20
Project: L2487406 Work Order: 2008406
Sample ID: L2487406-4 Lab ID: 2008406-4
Legal Location: Matrix: WATER
Collection Date: 8/10/2020 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 8/20/2020 PrepBy: TRW
Ra-226 0.0049 (+/- 0.0048) u 0.0069 BQI/I NA 9/2/2020 11:47
Carr: BARIUM 95.5 40-110 %REC DL =NA 9/2/2020 11:47

ALS -- Fort Collins
LIMS Version: 7.010 AR Page4 of 11 14 of 22



ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 03-Sep-20
Project: L2487406 Work Order: 2008406
Sample ID: L2487406-5 Lab ID: 2008406-5
Legal Location: Matrix: WATER
Collection Date: 8/10/2020 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 8/20/2020 PrepBy: TRW
Ra-226 0.0032 (+/- 0.0050) u 0.0083 BQI/I NA 9/2/2020 12:17
Carr: BARIUM 95.8 40-110 %REC DL =NA 9/2/2020 12:17

ALS -- Fort Collins
LIMS Version: 7.010 AR Page5of 11 15 of 22



ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 03-Sep-20
Project: L2487406 Work Order: 2008406
Sample ID: L2487406-6 Lab ID: 2008406-6
Legal Location: Matrix: WATER
Collection Date: 8/10/2020 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 8/20/2020 PrepBy: TRW
Ra-226 0.0035 (+/- 0.0048) u 0.0078 BQI/I NA 9/2/2020 12:17
Carr: BARIUM 94.6 40-110 %REC DL =NA 9/2/2020 12:17

ALS -- Fort Collins
LIMS Version: 7.010 AR Page6 of 11 16 of 22



ALS -- Fort Collins SAMPLE SUMMARY REPORT

Client: ALS Environmental Date: 03-Sep-20
Project: L2487406 Work Order: 2008406
Sample ID: L2487406-7 Lab ID: 2008406-7
Legal Location: Matrix: WATER
Collection Date: 8/10/2020 Percent Moisture:
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
Radium-226 by Radon Emanation - Method 903.1 SOP 783 Prep Date: 8/20/2020 PrepBy: TRW
Ra-226 0.0060 (+/-0.0044) 0.