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SUMMARY OF THE FINAL COPC SCREENING OUTCOMES




x D 3 A H
intrinsik @ FeoMetrix WS

Appendix B- Summary of the Final COPC Screening Outcomes

A full COPC screening was provided in the Problem Formulation document for Montague
(Intrinsik et al, 2020). That screening included all data, including data for areas that are
currently slated for remediation (such as the main tailings area, which lies within AEC1). Since
part of that area will be remediated, the current screening for the ERA involved removing the
data from stations which will be remediated (main tailings sample locations within the proposed
remedial area) from the screening, and accounting for data collected in the 2020 field program.
Hence, this screening effort only focuses on a subset of metals which were identified as
potentially being elevated, based on the Problem Formulation screening already completed
(Intrinsik et al, 2020). In this screening, concentrations of antimony, arsenic, cobalt, copper,
lead, mercury and thallium measured within each AEC (i.e., AECs 1, 2 and 3) were compared to
the applicable NS Tier 1 (2014) Ecological Standards for all relevant media, including soil,
surface water and sediment. In cases where soil samples were collected from wetland areas
within the Site (i.e., areas not falling within the dry tailings or forested areas), these samples
were considered to be either soil or sediment (due to flooding events throughout the year) and
were compared to both soil and sediment NS Tier 1 EQS. For those metals that had
concentrations greater than NS Tier 1 EQS, bioaccumulative and biomagnitive characteristics,
background concentrations and statistics (i.e., frequency of exceedance, margin of exceedance
and/or 95th percentiles) were utilized to determine which COPCs would be retained for further
evaluation within each AEC. A detailed summary of the final COPC screening outcomes for
each media and AEC is provided below.

Table B-1 summarizes comparisons of maximum concentrations and 95™ percentiles for the
seven (7) metals in each media and AEC to the NS Tier 1 EQS. Table B-2 summarizes
comparisons of additional statistics (i.e., frequency of exceedance and margin of exceedance
for maximum concentrations and 95th percentiles) of the seven (7) metals in soil to the NS Tier
1 EQS.

Soil
AEC1

e Metals with < 15% frequency of exceedance over NS Tier 1 EQS included antimony,
mercury and thallium.

e Metals with a margin of exceedance within 2.5-fold over NS Tier 1 EQS included
antimony, copper, mercury and thallium.

e Metals wherein the 95" percentile of site data did not exceed the NS Tier 1 EQS
included thallium.

e Metals wherein the 95" percentile of site data was within 2.5-fold of the NS Tier 1 EQS
included antimony, copper, lead and mercury.

Based on these comparisons, antimony, copper and thallium are not considered to be COPCs
in AEC 1, as these substances are unlikely to be drivers in terms of toxicity or remedial decision
making. While copper had a frequency of exceedance over NS Tier 1 EQS of greater than
15%, its maximum concentration and 95th percentile concentration were < 2.5-fold the NS Tier
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1 EQS (Table B-2). While cobalt appears to be elevated in some areas, the frequency of
exceedance was lower than that of copper. The 95" percentile of the dataset was 4 fold higher
than the NS Tier 1 EQS (Table B-2), but the highest concentrations are located at stations M-C3
and M-C4 which are locations where the water treatment pond is proposed, and hence, this
area will likely be remediated. The vast majority of the dataset is either lower than, or within 2-
fold of the NS Tier 1 EQS, and hence, cobalt was not considered to merit further study in AEC 1
soils, as it is highly unlikely to be driving remedial decision making. Arsenic and lead were
retained due to their high frequency and margins of exceedance (maximum concentration
and/or 95th percentiles) over the NS Tier 1 Standards (Table B-2). In addition, mercury was
retained due to its biomagnitive characteristics.

Therefore, the final terrestrial COPCs in AEC 1 are arsenic, lead and mercury.
AEC 2

o Metals with < 15% frequency of exceedance over NS Tier 1 EQS include antimony,
cobalt, copper and thallium.

e Metals with a margin of exceedance within 2.5-fold over NS Tier 1 EQS included
antimony copper and thallium.

Based on these comparisons, antimony, cobalt, copper and thallium are not considered to be
COPCs in AEC 2, as these substances are unlikely to be drivers in terms of toxicity or remedial
decision making. Additionally, cobalt and copper were not considered to be COPCs as elevated
concentrations of these metals were only noted in a single anomalous soil sample. Arsenic,
lead and mercury were retained due to their moderate-to-high frequency and margins of
exceedance over the NS Tier 1 Standards (Table B-2). Lead and mercury were also retained
due to their bioaccumulative and/or biomagnitive properties.

Therefore, the final terrestrial COPCs in AEC 2 are arsenic, lead and mercury.

AEC 3

e Metals with < 15% frequency of exceedance over NS Tier 1 EQS include antimony,
copper and thallium.

e Metals with a margin of exceedance within 2.5-fold over NS Tier 1 EQS included
antimony, cobalt and copper.

e Metals wherein the 95" percentile of site data did not exceed the NS Tier 1 EQS
included antimony.

e Metals wherein the 95" percentile of site data was within 2.5-fold of the NS Tier 1 EQS
included cobalt, copper, lead and thallium.

Based on these comparisons, antimony, cobalt, copper and thallium are not considered to be
COPCs in AEC 3, as these substances are unlikely to be drivers in terms of toxicity or remedial
decision making. While cobalt had a frequency of exceedance over NS Tier 1 EQS of greater
than 15%, its maximum concentration and 95th percentile concentration were < 2.5-fold the NS
Tier 1 EQS (Table B-2). The maximum concentration of thallium exceeded the NS Tier 1 EQS
by>2.5-fold; however, its frequency of exceedance was low (13.3%) and its 95th percentile
concentration was < 2.5-fold the NS Tier 1 EQS (Table B-2). Arsenic, lead and mercury were
retained due to their moderate-to-high frequency and margins of exceedance (maximum
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concentration and/or 95th percentile) over the NS Tier 1 Standards (Table B-2). Lead and
mercury were also retained due to their bioaccumulative and biomagnitive properties,
respectively.

Therefore, the final terrestrial COPCs in AEC 3 are arsenic, lead and mercury.
Sediment

AECs 1,2 and 3

¢ Metals with a maximum concentration below the NS Tier 1 EQS included antimony and
copper.

e Metals with no NS Tier 1 EQS included cobalt and thallium. Maximum concentrations of
cobalt and thallium at each of the AECs were <2.5-fold of background concentrations
(37 mg/kg and 0.27 mg/kg, respectively), representing the maximum concentrations of
these metals in sediment for up-stream locations: M-0, M-C9 (i.e. Lake Major) and M-
C12 (i.e. Loon Lake).

Based on these comparisons, antimony, cobalt, copper and thallium are not considered to be
COPCsin AEC 1, 2 and 3 as these substances are unlikely to be drivers in terms of toxicity or
remedial decision making. Given that the maximum concentrations and/or 95" percentiles of
arsenic, lead and/or mercury exceeded the NS Tier 1 Standards in each AEC and lead and
mercury have bioaccumulative and biomagnitive properties, respectively, arsenic, lead and
mercury were retained as aquatic COPCs for further evaluation in the ERA.

Surface Water

Based on seasonality differences in water quality data collected in December 2019 (Ecometrix
2021a; high flow conditions), and July, 2020 (Ecometrix, 2021b; low flow conditions), screening
was conducted focusing on the maximum concentrations measured in surface waters.

AEC1

¢ Metals with a maximum concentration below the NS Tier 1 EQS included antimony,
cobalt and thallium.

Based on these comparisons, antimony, cobalt, and thallium are not considered to be COPCs in
AEC 1 as these substances are unlikely to be drivers in terms of toxicity or remedial decision
making. Given that the maximum concentrations of arsenic, copper, lead and mercury
exceeded the NS Tier 1 Standards in AEC 1 and lead and mercury have bioaccumulative and
biomagnitive properties, respectively, arsenic, copper, lead and mercury were retained as
aguatic COPCs in AEC 1 for further evaluation in the ERA.

AEC 2

¢ Metals with a maximum concentration below the NS Tier 1 EQS included antimony,
cobalt, and thallium.
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Based on these comparisons, antimony, cobalt and thallium are not considered to be COPCs in
AEC 2 as these substances are unlikely to be drivers in terms of toxicity or remedial decision
making. Given the low number of surface water samples collected in AEC2 (n=1-3), and that
maximum concentrations of arsenic, copper, lead and mercury exceeded the NS Tier 1
Standards in AEC 2, and lead and mercury have bioaccumulative and/or biomagnitive
properties, arsenic, copper, lead and mercury were retained as aquatic COPCs in AEC 2
for further evaluation in the ERA.

AEC 3

e Metals with a maximum concentration below the NS Tier 1 EQS included antimony and
thallium.

¢ Following the removal of the sample collected from station SW-18 which had a high level
of particulate, additional metals with maximum concentrations below the NS Tier 1 EQS
included cobalt, copper and mercury.

Based on these comparisons, antimony, cobalt, copper and thallium are not considered to be
COPCs in AEC 3 as these substances are unlikely to be drivers in terms of toxicity or remedial
decision making. Given the low number of surface water samples collected in AEC 3 (h=2-6),
and that maximum concentrations (calculated with and without the sample collected from station
SW-18) of arsenic and lead exceeded the NS Tier 1 Standards in AEC 3, and lead and mercury
have bioaccumulative and/or biomagnitive properties, arsenic, lead and mercury were retained
as aquatic COPCs in AEC 3 for further evaluation in the ERA.

Therefore, the final aquatic COPCs in AECs 1 and 2 are arsenic, copper, lead and
mercury, and the final aquatic COPCs in AEC 3 are arsenic, lead and mercury.

With respect to other potential non-inorganic COPCs, such as cyanide (HCN) and total
petroleum hydrocarbons (TPH), and associated compounds, such as benzene, ethylbenzene,
toluene and xylene (BTEX), some more limited evaluation of these compounds was conducted
in the 2018 (HCN) and 2020 (HCN, TPH and BTEX) field programs. The 2018 HCN data was
non-detect in pore water samples taken in AEC3 and AECL1 (see Intrinsik et al, 2019), with the
2020 HCN data being non-detect in groundwater samples in the main tailings area (n = 3), and
detected in 4 of 18 soil samples, at concentrations slightly above the NS Tier 1 ecological soil
contact standard of 0.9 mg/kg (detected concentrations ranging from 1.2 to 1.8 mg/kg) (Wood,
2021a). With respect to TPH and BTEX, these compounds were non-detect in groundwater at
the main tailings area, and of 28 soil samples analyzed from various parts of the overall site,
there were no exceedances of the TPH standard of 300 mg/kg, and only 1 soil sample had a
minor exceedance of the benzene and toluene soil standard (Wood, 2021a). Based on these
data, and the lack of exceedances, or minor degree of exceedances, these compounds were
not considered to merit further assessment.
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Table B-1 Screening of Maximum Concentrations of Total Metals in Soil, Sediment and Surface Water at Montague

Against the Nova Scotia Environment Tier 1 Ecological Soil Standards

Maximum Location of Sample
Media AEC Number of Metal Concentration Maximum 95t Percentile NSE Tier 1 Standard Location
Samples (mg/kg or : (mg/kg or mg/L)
Concentration Reference
mg/L)
. Parsons et al
50 Antimony 38.4 MG-T9 239 20 2012
. MG-T9, MG- Parsons et al
62 Arsenic 26,600 T10 18,870 17 2012
Intrinsik et al
50 Cobalt 120 M-C3 823 20 2019
AEC 1 50 Parsons et al
Copper 153 MG-T6 126 63 2012
50 Lead 2,000 M-HC22-20 168 70 Wood 2021a
. Intrinsik et al
Soll 62 Mercury 27 M-C2 158 12 2019
. Intrinsik et al
50 Thallium 0.6 M-C4 0.42 1 2019
] Intrinsik et al
7 Antimony 3.3 M-C13 NC 20 2019
! Arsenic 1,860 s28 NC 17 Parszogfzet al
AEC 2
7 Cobalt 643 MT11B NC 20 Wood 2021b
7 Intrinsik et al
Copper 110 M-C13 NC 63 2019
ERA Montague Mines — Appendix B September 2024
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Table B-1 Screening of Maximum Concentrations of Total Metals in Soil, Sediment and Surface Water at Montague
Against the Nova Scotia Environment Tier 1 Ecological Soil Standards
Maximum Location of Sample
Media AEC Number of Metal Concentration Maximum 95t Percentile NSE Tier 1 Standard Location
Samples (mg/kg or : (mg/kg or mg/L)
Concentration Reference
mg/L)
7 Parsons et al
Lead 357 S28 NC 70 2012
7 Parsons et al
Mercury 70.0 S28 NC 12 2012
7 Thallium 1.29 MT11B NC 1 Wood 2021b
. Intrinsik et al
15 Antimony 10 M-C17 8.6 20 2019
: Intrinsik et al
15 Arsenic 6,100 M-C17 4.490 17 2019
15 Intrinsik et al
Cobalt 28 M-C19 23.8 20 2019
AEC 3 15 Intrinsik et al
Copper 120 M-C19 99 63 2019
15 Lead 231 MT2B 153 70 Wood 2021b
15 M-SFC SOIL Intrinsik et al
Mercury 46 C.MOORE 33.4 12 2019
15 . MGO07-S11 (<2 Parsons and
Ul 3.3 mm) (PH) 2.18 ! Little 2015
18 . Parsons et al
Antimony 18.2 MG-T15 16.3 25 2012
Sediment AEC 1
18 . Parsons et al
Arsenic 14,737 MG-T15 14111 17 2012
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Table B-1 Screening of Maximum Concentrations of Total Metals in Soil, Sediment and Surface Water at Montague

Against the Nova Scotia Environment Tier 1 Ecological Soil Standards

Maximum Location of Sample
Media AEC Number of Metal Concentration Maximum 95t Percentile NSE Tier 1 Standard Location
Samples (mg/kg or : (mg/kg or mg/L)
Concentration Reference
mg/L)
18 Cobalt 83.8 MT8B 76.8 NV Wood 2021b
18 Intrinsik et al
Copper 120 M-SFC-T9 112 197 2019
18 Parsons et al
Lead 168 MG-T4 117 91.3 2012
18 Mercury 17 M-HC20-20 13.2 0.486 Wood 2021a
18 Thallium 0.436 MT8B 0.405 NV Wood 2021b
6 Antimony 3 M-HC23-20 NC 25 Wood 2021a
6 Arsenic 740 M-HC23-20 NC 17 Wood 2021a
6 Ecometrix
Cobalt 40.9 M-1 NC NV 2021c
® Copper 48 M-1 NC 197 vl
AEC 2
6 Ecometrix
Lead 66.3 M-1 NC 91.3 2021c
6 Mercury 3.8 M-HC23-20 NC 0.486 Wood 2021a
6 M-HC19-20
Thallium 0.2 and M-HC23- NV Wood 2021a
20 0.22
16 . Intrinsik et al
AEC 3 Antimony 10 M-C17 925 25 2019
ERA Montague Mines — Appendix B September 2024

Intrinsik Corp Project # 400659 7



O

i .
. : EcoMetrix
intrinsik @ EcoMe wsp
Table B-1 Screening of Maximum Concentrations of Total Metals in Soil, Sediment and Surface Water at Montague
Against the Nova Scotia Environment Tier 1 Ecological Soil Standards
Maximum Location of Sample
Media AEC Number of Metal Concentration Maximum 95t Percentile NSE Tier 1 Standard Location
Samples (mg/kg or : (mg/kg or mg/L)
Concentration Reference
mg/L)
16 Arsenic 6,400 M-20-HC10 6,175 17 Wood 2021a
16 Ecometrix
Cobalt 43.3 M-12 36.2 NV 2021c
16 Intrinsik et al
Copper 120 M-ca%;\g-zo- 197 2019, Wood
120 2021a
16 Intrinsik et al
Lead 120 '\/I:gigfzhcﬂ)- 91.3 2019, Wood
120 2021a
16 Intrinsik et al
Mercury 28 M-C17 228 0.486 2019
16 . Intrinsik et al
Thallium 0.33 M-C19 0274 NV 2019
12 . Intrinsik et al
Antimony 0.0147 M-SW16 0.008958 0.02 2019
12 : Intrinsik et al
Arsenic 2.84 M-SW16 203 0.005 2019
Surface 12 Intrinsik et al
water AEC 1 Cobalt 0.00946 M-SW16 0.00542 0.01 2019
12 Intrinsik et al
Copper 0.0201 M-SW16 0.0120865 0.002 2019
12 Intrinsik et al
Lead 0.00335 M-SW15 0.002162 0.001 2019
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Table B-1 Screening of Maximum Concentrations of Total Metals in Soil, Sediment and Surface Water at Montague
Against the Nova Scotia Environment Tier 1 Ecological Soil Standards
Maximum Location of Sample
Media AEC Number of Metal Concentration Maximum 95t Percentile NSE Tier 1 Standard Location
Samples (mg/kg or : (mg/kg or mg/L)
Concentration Reference
mg/L)
5 Intrinsik et al
Mercury 0.0000491 M-SW16 NG 0.000026 2019
12 . Ecometrix
Thallium 0.0000109 M-3 0.00000815 0.0008 2021b
3 . Ecometrix
Antimony <0.0005 M-1 NC 0.02 2021a
3 Arsenic 0.456 M-SW13 NC 0.005 Intrinsik et al
2019
8 Cobalt 0.00158 M-SW13 NC 0.01 Intrinsik et al
2019
AEC 2 3 Copper 0.0131 M-SW13 NC 0.002 '”t”gf‘)'fget al
8 Lead 0.00791 M-SW13 NC 0.001 Intrinsik et al
2019
! Mercury 0.000505 M-SW13 NC 0.000026 '”t”gf‘)'fget al
8 Thallium <0.00001 M-1 NC 0.0008 Ecometrix
2021a
! Antimony 0.0012 M-SW18 NC 0.02 '”t”gf‘)'fget al
AEC 3 —
! Arsenic 2,65 M-SW18 NC 0.005 Intrinsik et al
2019
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Table B-1 Screening of Maximum Concentrations of Total Metals in Soil, Sediment and Surface Water at Montague
Against the Nova Scotia Environment Tier 1 Ecological Soil Standards
Maximum Location of Sample
Media AEC Number of Metal Concentration Maximum 95t Percentile NSE Tier 1 Standard Location
Samples (mg/kg or : (mg/kg or mg/L)
Concentration Reference
mg/L)
! Cobalt 0.0788° M-SW18 NC 0.01 Intrinsik et al
2019
! Copper 0.0746? M-SW18 NC 0.002 Intrinsik et al
2019
! Lead 0.151* M-SW18 NC 0.001 Intrinsik et al
2019
3 Mercury 0.0000842 M-SW18 NC 0.000026 '”t”gg'fget al
! Thallium 0.000459 M-SW18 NC 0.0008 '”t”g;'l(get a
Bolded values in greyscale indicate that the maximum measured concentration and/or 95™ percentile was greater than the Nova Scotia (2014) Tier 1
Standards
<Indicates that the concentration is lower than the value presented but cannot be more accurately quantified due to analytical uncertainty.
NV Indicates that a standard was not provided by Nova Scotia Environment
NC Indicates that a 95™ percentile was not calculated because n<10.
1 Maximum concentration calculated with the removal of sample collected from station SW-18 (due to presence of high particulate in this sample)
exceeds the NSE Tier 1 Standard.
2 Maximum concentration calculated with the removal of sample collected from station SW-18 (due to presence of high particulate in this sample) does

not exceed NSE Tier 1 Standard.
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Table B-2 Step 2 Screening of Metals in Soil

NS Tier 1 Soil Frequency of Margin of 95th Percc_entile _ Margin of
AEC Metal Standard Exce.edance.>NS Exce.edance.>NS of SOI.| 95th Percer\tlle Exce'edance.>NS
(mg/kg)? ggnldiz;l ;Itzrl‘]](i;?jlg In(%:g?knlcs Exceeds Tier 1 Tier 1 SOIC|
g/kg) Standard
Antimony 20 6/50 (12.0%) 1.92 23.3 Yes 1.16
Arsenic 17 61/62 (98.4%) 1,565 18,870 Yes 1,110
Cobalt 20 17/50 (34.0%) 6.00 82.3 Yes 4.11
Copper 63 25/50 (50.0%) 2.43 126 Yes 1.99
Lead 70 25/50 (50.0%) 28.6 168 Yes 2.40
Mercury 12 5/62 (8.1%) 2.25 15.8 Yes 1.32
AEC 1 Thallium 1 0/50 (0%) 0.60 0.42 No NA
Antimony 20 0/7 (0%) 0.17 NC - -
Arsenic 17 717 (100%) 109 NC - -
Cobalt 20 1/7 (14.3%) 32.15 NC - -
Copper 63 1/7 (14.3%) 1.75 NC - -
Lead 70 2/7 (28.6%) 5.10 NC - -
Mercury 12 2/7 (28.6%) 5.83 NC - -
AEC 2 Thallium 1 1/7 (14.3%) 1.29 NC - -
Antimony 20 0/15 (0%) 0.50 8.6 No NA
Arsenic 17 14/15 (93.3%) 359 4490 Yes 264
Cobalt 20 3/15 (20%) 1.40 23.8 Yes 1.19
Copper 63 2/15 (13.3%) 1.90 99 Yes 1.57
AEC 3 Lead 70 9/15 (60%) 3.30 153.3 Yes 2.19
ERA Montague Mines — Appendix B September 2024
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Table B-2 Step 2 Screening of Metals in Soil

NS Tier 1 Soil Frequency of Margin of 95th Percentile Margin of
Exceedance >NS | Exceedance >NS of Soil 95th Percentile | Exceedance >NS
AEC Metal Standard . . : . . . : .
(mg/kg)? Tier 1 Soil Tier 1 Soil Inorganics Exceeds Tier 1 Tier 1 Soil
Standard Standard® (mg/kg) Standard®
Mercury 12 4/15 (26.7%) 3.83 33.4 Yes 2.78
Thallium 1 2/15 (13.3%) 3.30 2.18 Yes 2.18
Bolded values in greyscale exceeded the Step 2 screening criteria.
NA Not applicable
NC Indicates that a 95" percentile was not calculated because n<10.
a. Represents the lowest/most sensitive NS Tier 1 EQS.
b.
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Difference between maximum soil concentration (mg/kg) and the lowest/most sensitive NS Tier 1 EQS (mg/kg) (expressed as fold-
difference).

Difference between 95" percentile (mg/kg) and the lowest/most sensitive NS Tier 1 EQS (mg/kg) (expressed as fold-difference).
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