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Definitions

This list contains definitions of symbols, units, abbreviations, and terminology that may be unfamiliar to the reader.

FWAL BCWQG
CCR

DL

DO

DOC

EC

EMLI
EMPR
High Flow
MF

ORP
PAG
The Plan
QA/QC
RPD
RSMP
Sl

Teck
TDS
TOC
TSS
WR

British Columbia Water Quality Guideline for Freshwater Aquatic Life (approved and working)

Coarse coal reject
Detection limit
Dissolved oxygen (milligrams per litre, mg/L)

Dissolved organic carbon (milligrams per litre, mg/L)
Electrical conductivity (micro siemens per centimeter, uS/cm)
Ministry of Energy, Mines, and Low Carbon Innovation

BC Ministry of Energy and Petroleum Resources
March 15" to July 15"

Morrissey Formation

Oxidation reduction potential (millivolts, mV)
Potentially acid-generating

Regional Seep Monitoring Plan — Phase 3
Quality assurance/quality control

Relative percent difference

Regional Seep Monitoring Program

Saturation indices

Teck Coal Limited

Total dissolved solids (milligrams per litre, mg/L)
Total organic carbon (milligrams per litre, mg/L)
Total suspended solids (milligrams per litre, mg/L)

Waste rock
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Executive Summary

This report presents the 2022 results of the Elk Valley Regional Seep Monitoring Program (RSMP).
The objectives of the RSMP are to improve understanding of source loading and aid in water
management planning. Seep monitoring occurs across Teck Coal Limited’s (Teck) five Elk Valley
operations: Fording River Operations (FRO), Greenhills Operations (GHO), Line Creek Operations
(LCO), Elkview Operations (EVO), and Coal Mountain Mine (CMm) (previously called Coal Mountain
Operations [CMO] and currently in care and maintenance). Teck's RSMP began in 2018. Seeps were
visited at least twice during 2022; during high flows (between March 15, 2022 and July 15, 2022) and
low flows (between September 1, 2022 and December 31, 2022). In 2022, Teck Coal personnel
sampled 86 seeps during high flow and 76 during low flow (Table 4).

A conformity review of the 2022 RSMP to commitments in previous reports and letters was conducted.
A QA/QC review found that the data quality of the 2022 dataset is acceptable for annual reporting.
Samples collected in 2022 were screened against the BC Water Quality Guidelines (BCWQG) for
Freshwater Aquatic Life (FWAL).

A geochemical review was conducted to develop interpretations based on the five years of
accumulated data. Mann-Kendall trend analysis was conducted. PHREEQC was used to evaluate
solubility controls by interpreting saturation indices and calcite controls. Seeps were compared to
nearby permitted surface water monitoring location using sulfate as a conservative tracer and suboxic
indicator ratios.

Saturation indices (SI) for calcite are essential to evaluate the potential for calcite to form. Ferrihydrite
can help understand disequilibrium with oxygen and the potential for sequestration of metals. Gypsum
can potentially control sulfate concentrations. Apart from CMm, seeps at FRO, GHO, LCO, and EVO
do not show apparent spatial trends in calcite saturation indices. At CMm, seeps to the east of the site
have been categorized as undersaturated and seeps to the west as oversaturated. About half of all the
RSMP seeps had a calcite Sl above 0.6 and may exhibit a predisposition to precipitate calcite. No
seeps had a gypsum Sl above zero and therefore are not likely to be precipitating gypsum, and most
seeps are in equilibrium or precipitating ferrihydrite.

During the initial seep prioritization by SRK in 2019, seeps were categorized based on Zn/Cd and
sulfate concentration to estimate source conditions related to the Morrissey Formation (MF). Parts of
the MF are known to be potentially acid-generating (PAG), and seeps showing possible MF influences
may indicate areas where future changes in water quality might be expected. Seeps were also
categorized based on Se/SO4 and sulfate concentration to evaluate the influence of low-oxygen
conditions on seeps originating from waste materials.

One seep at FRO, FR_FRVWSEEP3, has been classified as potentially possibly MF influenced. To
date, FR_FRVWSEEP3 is pH neutral. One seep at FRO, FR_HENSSEEP1, has been classified as
suboxic.

At GHO, GH_E1 in the GH_CCR group has been categorized as possibly MF influenced. To date,
GH_E1 is pH neutral. Several GHO seeps downstream of the GHO CCR storage facility have been

SRK CONSULTING (CANADA) INC. = FEBRUARY 2023 = AMD/SDJ viii
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classified as potentially suboxic or suboxic, indicating possible suboxic zones within the GHO CCR
storage facility.

No LCO seeps have been categorized as suboxic or possibly MF influenced.

At EVO, EV_SEEP_ERICKSONL1 and EV_SEEP_PLANT23 continue to be categorized as possibly
MF influenced. To date, both seeps are pH neutral. All seeps at EVO except EV_SEEP_PLANT10,
have been categorized as oxic.

At CMm, CM_PLANT-SEEP1 is categorized as possibly MF influenced and is pH neutral to date.
Six seeps at CMm have been classified as potentially suboxic or suboxic.

Two seeps (FR_SHNSEEP1 and FR_FSEAMWSEEP4) have been formally retired from the RSMP
after being covered over with waste rock. One new seep (CM_WD9-SOURCE) was identified at CMm.

SRK CONSULTING (CANADA) INC. = FEBRUARY 2023 = AMD/SDJ ix
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1.1

Introduction

Background

Teck Coal Limited carried out monitoring under the Regional Seep Monitoring Program (RSMP) within
the Elk Valley (Figure 1) during high flows (March 15 to July 15, 2022) and low flows (September 1 to
December 31, 2022). The purpose of the RSMP is to comply with a directive from the Ministry of
Energy, Mines, and Low Carbon Innovation (EMLI). In addition, the RSMP can improve Teck’s
understanding of source loading, provide early warning of site water quality changes, assess potential
effects to surface and groundwater, and track trends in water quality and quantity over time. The
purpose of this report is to demonstrate Teck’'s compliance with monitoring commitments of the RSMP
for 2022.

This report summarizes results collected under the RSMP in 2022 and provides an initial geochemical
interpretation of all the data collected under the RSMP thus far. Sampling was conducted by Teck
personnel, and annual reporting provided herein was prepared using information and data supplied by
Teck.

The report has been structured as follows:

Section 1 Introduction

Section 2 Conformity Review: The implementation of the RSMP in 2022 was assessed for conformity
with recommendations and commitments made in the SRK 2018 seep assessment (SRK 2019),
2019 annual RSMP report (SRK 2020), 2020 annual RSMP report (SRK 2021), EMPR’s (now
the Ministry of Energy, Mines and Low Carbon Innovation [EMLI]) review letter, and Teck’s
response to EMLI.

Section 3 Review Methods: Summary of methods applied to review the water chemistry of seeps.

Section 4 Quality Assurance/Quality Control (QAQC): Summary of QAQC of all seep samples
collected in 2022.

Section 5 Site-Specific Interpretation: The water chemistry review compared
seep water quality results against the BC Approved and Working Water Quality
Guidelines (BCWQGSs) and water chemistry criteria described in SRK (2019). In addition,
site-specific seepage geochemical interpretations are provided.

The tables below summarize each seep’s main characteristics during high flow and low
flow seasons that have been identified thus far.

Table 7 — Fording River Operations (FRO),

Table 11 — Greenhills Operations (GHO),

Table 15 — Line Creek Operations (LCO),

Table 19 — Elkview Operations (EVO),

Table 23 — Coal Mountain Mine (CMm)

Section 6 Regional Interpretation: The geochemical review builds on
interpretations from previous years and summarizes key geochemical controls that affect
water chemistry both at the seeps monitoring within the RSMP and at downstream
permitted surface water locations. This section will summarize controls and trends that
apply in a regional context to the Elk Valley.

Section 7 Seep Dataset Modifications: New seeps review and seep retirement review.

Section 8 Summary: Summary of the results of the 2021 review.

SRK CONSULTING (CANADA) INC. = FEBRUARY 2023 = AMD/SDJ
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1.2 Regulatory Context

Teck operates four steelmaking coal mines in the Elk Valley: Fording River Operations (FRO),
Greenhills Operations (GHO), Line Creek Operations (LCO), and Elkview Operations (EVO), and Coal
Mountain mine (CMm) (formerly Coal Mountain Operations [CMO]), which is currently in the care and
maintenance stage of closure. These are referred to collectively herein as the Elk Valley Operations.
Teck monitored select seeps at mine site facilities at these operations; however, based on an
inspection in 2017, the Ministry of Energy, Mines, and Low Carbon Innovation (EMLI) ordered Teck to
develop a Regional Seep Monitoring Plan for the Elk Valley Operations. In response, Teck (2018)
proposed to implement the Plan in three phases:

Phase 1: Identification of seep locations, development of sampling procedures, and collection of
samples.

Phase 2: Technical evaluation of seep water quality and quantity data collected during Phase 1.
The assessment completed in Phase 2 aided in determining the sampling locations and frequency
for seeps in Phase 3 (SRK 2019). Future monitoring would also consider the following:

Comparison of monitoring data to the BCWQGs freshwater aquatic life median to understand
the potential risk to aquatic health

The classification of seeps and the potentially associated discharge point to the receiving
environment (via ground infiltration, surface water sediment pond, directly to receiving
environment, etc.)

Mining related constituent concentrations relative to discharge water in the case where the
seep flows into existing mine infrastructure

Unexpected changes in water quality in seeps, associated discharges, or the receiving
environment

Phase 3: A longer-term Regional Seep Monitoring Program was developed and implemented,
including reducing redundant seep sampling and sampling of seeps collected by existing site
infrastructure (Teck 2019b). Phase 3 described any changes to the water quality analyses for seep
monitoring and the locations and frequencies for ongoing seep monitoring.

Previous RSMP annual reports were submitted with that year’'s Annual Reclamation Report (ARR) for
each operation. The 2022 Elk Valley Regional Seep Monitoring Program Report will be submitted with
the 2022 ARR in March 2023. In addition, data from the Elk Valley Regional Seep Monitoring Reports
may be discussed in other studies, such as the Regional Groundwater Monitoring Program (RGMP),
the Site-Specific Groundwater Monitoring Program (SSGMPs), and the Mine Water Management Plans
(MWMP) at each operation or in other monitoring program reporting, as appropriate.

SRK CONSULTING (CANADA) INC. = FEBRUARY 2023 = AMD/SDJ 2



Elk Valley Regional Seep Monitoring: 2022 Annual Report
Conformity Review = FINAL

2 Conformity Review

Table 1 summarizes commitments from previous reports or letters and reviews and whether the 2022
RSMP met these commitments. The Elk Valley Regional Seep Monitoring 2019 and 2021 Annual
reports did not include any new recommendations in addition to those previously stated.

SRK CONSULTING (CANADA) INC. = FEBRUARY 2023 = AMD/SDJ
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Table 1: Commitment Review

Category Commitment Source Implementation Review Additional
Recommendations

Sampling Samples will be collected (or attempted to be collected) Regional Seep Monitoring Plan — Commitment met.

Procedure for all seeps identified in the Plan two times per year, Phase 3

once during high flows (between March 15 and July 15)
and once during low flows (Between September 1 and
December 31).

SRK (2019)

A standardized field form will collect field information to
ensure appropriate and consistent information is
collected across all operations.

Regional Seep Monitoring Plan —
Phase 3

SRK (2019)

Commitment met.

Blanks and duplicates will each account for 10% of the
sampling.

Regional Seep Monitoring Plan —
Phase 3

SRK (2019)

Commitment met.

Prepare QAQC samples
before beginning sampling.

Field parameters will be measured at the time of seep
sampling.

Regional Seep Monitoring Plan —
Phase 3

SRK (2019)

Commitment met.

Field filtering and preservation of samples will occur at
the collection point to determine element concentrations
for dissolved metals analysis.

Regional Seep Monitoring Plan —
Phase 3

SRK (2019)

Commitment met.

Seep samples collected will be analyzed for water
quality parameters outlined in Section 3.8 of the Plan.

Regional Seep Monitoring Plan —
Phase 3

Commitment met.

When possible and safe to do so, flow measurements
will be taken at each location at the time of sample,
following the Teck Coal Flow Monitoring Protocol.

Regional Seep Monitoring Plan —
Phase 3

Commitment met.

The direction of flow of the seeps will be noted in the
field sheets to help map and track possible changes to
seep water quality.

Regional Seep Monitoring Plan —
Phase 3

SRK (2019)

EMLI Review (April 2019)

Commitment met.

Observations of calcite precipitate presence will be
noted in the field sheets if observed at seep locations.

Regional Seep Monitoring Plan —
Phase 3

EMLI Review (April 2019)

Calcite precipitate
presence notes were not
completed at GHO during
low flow sampling. Other
sites met commitment.

Use a standardized field
form when collecting
samples.

SRK CONSULTING (CANADA) INC. = FEBRUARY 2023 = AMD/SDJ
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Category Commitment Source Implementation Review Additional
Recommendations

New Seep General site surveys will be conducted annually to Regional Seep Monitoring Plan — Commitment met.

Identification identify any new seeps. Phase 3

EMLI Review (April 2019)

Newly identified seeps will be sampled (or attempted to
be sampled) two times in the first year, once during high
flow (March 15 to July 15) and once during low flow

(September 1 to December 31).

Regional Seep Monitoring Plan —
Phase 3

Commitment met.

Seep Retirement When seeps are found to be dry or covered by mined-
out material, the seep retirement framework will be used
to determine if a seep can be retired from the RSMP.

SRK (2021)

Commitment met.

QAQC Data will be reviewed in a timely manner upon receipt
from the laboratory to rectify any discrepancies to initiate
resampling if required. Teck’s data quality objectives

(DQOs) are implemented.

Regional Seep Monitoring Plan —
Phase 3

Commitment met.
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3 Review Methods

The purpose of review in this report is to conduct an initial screening of seep water quality and relative
flow contributions of seeps. Natural variability can exaggerate the scale of minor changes within a
small dataset of two samples each year over five years. All annual RSMP reports have reported on the
constituents of interest identified in the Environmental Management Act (EMA) Permit 107517
(dissolved selenium?, dissolved cadmium, sulfate, and nitrate-N, called Order Constituents [OC]). In
addition, the 2019 annual report reported on field pH, dissolved cobalt, and dissolved nickel.

In 2020, the annual report reported on the OCs and on nitrite as nitrogen (nitrite-N), total dissolved
solids (TDS), dissolved antimony, dissolved molybdenum, and dissolved uranium. Consistent with the
findings of the Background Assessment conducted as part of the 2020 Regional Groundwater
Monitoring Program Update (RGMP BGA; SNC-Lavalin 2020), this report will assess seepage water
quality for ten constituents, the four OCs and the following non-Order Constituents (non-OCs):
dissolved antimony, dissolved cobalt, dissolved nickel, nitrite-N, TDS, and dissolved uranium. The six
non-OCs assessed have been identified as mine-related constituents by SNC-Lavalin (SNC-Lavalin
2020). The list of mine-related constituents in groundwater will be reassessed, as needed, every three
years as part of the RGMP update. Field pH has also been evaluated yearly because of its relationship
with many water quality constituents.

3.1 Seep Quality Screening Criteria

Seep water quality results were screened against the British Columbia Water Quality Guidelines
(BCWQG) for Freshwater Aquatic Life (FWAL; ENV 2019, 2022). The purpose of screening seep water
quality results against the BC FWAL guidelines is to identify seeps with changing water quality that
may influence water chemistry in the downstream receiving environment. Seepages with changing
BCWQG categorization may indicate where further monitoring or water management should potentially
be considered.

Seeps were highlighted if the BCWQG screening categorization for field pH, sulfate, nitrate-N,
dissolved cadmium, total selenium, total cobalt, total nickel, nitrite-N, or total uranium changed. The
BCWQG screening guidelines are presented in Table 2.

Selenium is an Order Constituent where screening is performed on the total fraction. However, it is more
appropriate to use dissolved selenium for geochemical interpretation of seeps.
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Table 2: BC Water Quality Guidelines for Freshwater Aquatic Life
Parameter Rationale Unit BCWQG FWAL Notes
Field pH RSMP specific pH units Mlnl_mum 6.5 )
parameter Maximum 9
Sulfate Order Constituent mg/L Chronic 128 to 429 Hardness
dependent
. . Chronic 3
Nitrate-N Order Constituent mg-N/L Acute 328 -
. . . Chronic 0.004t0 2.5 Hardness
Dissolved Cadmium Order Constituent mg/L Acute 0.003 o 18.5 dependent
Total Selenium Order Constituent pg/L Chronic 2 -
Antimony GW mine-related CI mg/L - - -
. Chronic 4
Total Cobalt GW mine-related ClI pa/L Acute 110 -
Working Guideline
Total Nickel GW mine-related ClI Mg/l Chronic 25to 150 Hardness
dependent
. . Chronic 0.02t0 0.2 Chloride
Nitrite-N GW mine-related CI mg-N/L Acute 0.06 10 0.6 dependent
Total Dissolved Solids GW mine-related ClI mg/L - - -
Total Uranium GW mine-related ClI mg/L Chronic 0.0085 Working Guideline

If water hardness exceeds 250 mg/L, a site-specific assessment may be required.

Short-term acute WQG applies to water hardness below 455 mg/L, the long-term chronic WQG applies to water hardness
below 285 mg/L. When water hardness exceeds the upper bound, a site-specific assessment may be required.

GW mine-related Cl = Groundwater mine-related constituent of interest

3.2 Statistical Trend Analysis

Concentration trends for OCs were evaluated based on available analytical data using Mann-Kendall
analysis. Statistical tests help identify quantifiable concentration patterns over time; however, a
statistical test should be used along with other lines of evidence to confirm patterns over time. The
Mann-Kendall test has a high probability of not finding a trend when one would be present if more
points were provided. This approach was conducted with a limited dataset and potential trends will
continue to be assessed in the future as more data becomes available. Seeps showing notable
trending in OCs and/or field pH have been highlighted within their respective site-specific sections
below. Summary tables of the Mann-Kendall analysis results for all the RSMP seeps are available in
Appendix D.

The Mann-Kendall statistical test is a non-parametric trend analysis test that identifies changes in
environmental conditions (Gilbert, 1987). The analysis tests the null hypothesis of no trend against the
alternative hypothesis of a significant trend. The same methods applied in the RGMP and SSGMP
programs were applied to the RSMP seeps for consistency:

Sampling locations with less than seven sampling events were not selected for assessment.
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Where field duplicates were collected, the higher value was selected for analysis.
Concentrations below the method detection limit (MDL) were assigned the MDL concentration.

Where the sample size of a dataset exceeded 40 samples, the trend analysis was completed for
the 40 most recent samples, based on probability available in the Kendall table.

Trend analysis was not completed for parameters where concentrations were consistently less
than or within five times the MDL.

The analytical results were reviewed before completing trend analysis, and any obvious outliers
were removed from the dataset based on the below equation and the judgement of the qualified
professional.

Outliers were defined as values below [lower quartile — (IQR * 3)] or above [upper quartile +
(IQR =+ 3)]. Where IQR is the interquartile range.

The analysis for each parameter is determined by calculating the Mann-Kendall Statistic (S), the
percent confidence of a significant trend, and the coefficient of variance (COV). The percent
confidence of a significant trend is calculated using a Kendall probability table, which requires the S
value of the test and the number of samples (n). The Kendall table identifies the probability of rejecting
a null hypothesis (no trend) of a given level of significance. The confidence level is subsequently
calculated by subtracting the probability from 1 (Newell et al., 2007). A COV value is the standard
deviation divided by the average and presented as a percent. A COV below 100% can be used to infer
stability in concentrations. In contrast, a value above 100% indicates a non-stable trend and a greater
degree of scatter. The process of determining a significant trend and stability is in Table 3 (Aziz et al.,
2003).

“No trend” and “stable” indicate that neither an increasing nor a decreasing trend could be discerned
within the specified confidence limit. A “stable” result also signifies that the data had minimal scatter
(less than 100% COV), further emphasizing that concentrations are relatively unchanging over time.

Table 3: Mann-Kendall Analysis Decision Matrix

Mann-Kendall Statistic (S) Trend Confidence Concentration Trend
S>0 > 95% Increasing
S>0 90 — 95% Probably Increasing
S>0 < 90% No Trend
S<0 < 90% and COV* 2 100% No Trend
S<0 < 90% and COV < 100% Stable
S<0 90 — 95% Probably Decreasing
S<0 > 95% Decreasing

Source: SNC-Lavalin (2022)
COV - coefficient of variance
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3.3 Water Chemistry Criteria

During seep prioritization in 2019, seeps were categorized based on Zn/Cd and sulfate concentration
to estimate source conditions related to the Morrissey Formation (MF). Parts of the MF are potentially
acid generating (PAG), and seeps showing possible MF influences may indicate areas where future
changes in water quality might be expected. Based on experience with acid rock drainage in the Elk
Valley, seeps with a Zn/Cd above 200 mg/mg and a sulfate concentration greater than 100 mg/L are
considered possibly influenced by the MF.

Seeps were also classified as suboxic or oxic during the 2019 seep prioritization based on the sulfate
concentration and Se/SOq ratios. Se/SO4 was used to evaluate the influence of low-oxygen conditions
on seeps originating from waste materials (Hay et al., 2016). Based on experience primarily with
evaluating waters in saturated backfills, Se/SO4 of about 1x10* mol/mol represents dominantly
oxidizing conditions. It is consistent with the typical characteristics of unsaturated oxidizing waste rock.
In comparison, ratios below 1x10-° mol/mol are considered to show selenium attenuation under
oxygen-deficient conditions, including backfills, reject spoils, suboxic zones in waste rock or along
groundwater flow pathways.

Seeps with a sulfate concentration greater than 500 mg/L and a Se/SO4 less than 1x10-° mol/mol are
considered to be suboxic. Seeps where the oxidation or MF influence classification has changed
between 2019 and 2020 were highlighted in the results section for each operation (Section 5).

3.4 PHREEQC Modelling Methods

Saturation indices (SI) for gypsum (CaSOa-2H:0), calcite (CaCOs), and ferrihydrite (Fe(OH)s) were
modelled using PHREEQC with the minteq.v4 database. Gypsum is considered due to its potential to
control sulfate concentrations. Calcite is considered due to the potential for calcite concretions to form.
Ferrihydrite can help understand disequilibrium with oxygen and the potential for the sequestration of
metals. Modelling inputs included field pH, oxidation-reduction potential (ORP) (corrected to Eh), and
temperature. Seeps that did not include a field ORP measurement were not modelled. All remaining
seeps had field pH and field temperature measurements. Concentrations below the detection limit were
modelled using the detection limit concentration.

An Sl value of zero conventionally indicates the mineral is at equilibrium (neither forming nor
dissolving); however, this might change due to dilution, dissolution of other minerals, and changes in
the gas phases. An evaluation of calcite precipitates and water chemistry in the Elk Valley shows that
calcite has a practical Sl reference value of 0.6 (i.e., an Sl of at least 0.6 is needed before calcite
precipitates) (SRK 2011). This is inferred to be due to the slow kinetics of calcite nucleation resulting
from dissolved magnesium in the waters. Samples with a modelled calcite S| of 0.6 were considered at
equilibrium. Any seeps below or above the reference value were considered undersaturated or
oversaturated, respectively. If oversaturated, the seep has the potential to precipitate calcite given the
right environmental conditions.

No gypsum or ferrihydrite Sl reference values have been established for the Elk Valley. An Sl value of
zero generally represents equilibrium for gypsum and ferrihydrite. It was assumed that seeps with
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gypsum or ferrihydrite Sls below -0.5 indicated undersaturation, values between -0.5 and 0.5 indicated
near equilibrium, and values above 0.5 indicated oversaturation.

Relative Flow and Loading Comparisons

Seep flow and loading estimates were compared to a permitted surface water monitoring location.
Comparison permitted surface water monitoring locations were selected based on proximity and
suspected connectivity to each seep. Based on professional judgement, seep estimated flow or load
greater than 15% compared to the permitted surface water monitoring flow or load have been
considered as significant and have been highlighted in the site-specific sections below.

Seep flow estimates were taken during the field surveys following the Teck Coal Flow Monitoring
Protocol. However, due to the often-diffuse nature of seeps, flow measurements are inherently
imprecise. In many cases, it is not possible to capture flow from the whole seep in one measurement.
In addition, because seep flows are only measured during seepage surveys, it is difficult to determine if
the measured flow is representative of “low” or “high” flow conditions in the annual hydrological cycle at
each location. Therefore, loadings calculated here should be regarded as semi-quantitative. Seasonal
flow and loading averages at the seep monitoring locations were estimated using flow and analytical
data collected between 2018 and 2022. The 2022 analytical results at the seep monitoring locations
are in Appendix B.

Permitted surface water monitoring locations were selected based on proximity and relationship to
seeps. When possible, the nearest downstream permitted surface water monitoring location was used
as a comparison point. Seasonal flow and loading averages at the permitted surface water monitoring
locations were estimated using flow and analytical data collected between 2018 and 2022. The 2022
analytical results at the permitted surface water monitoring locations are in Appendix C.
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4 Quality Assurance/Quality Control

QA/QC is essential for establishing data reliability. Teck provided field and lab quality control data to
SRK, which were reviewed regarding the QA/QC program in the Plan and using SRK’s internal
chemical analysis quality control systems. Separate memos summarizing SRK’'s QAQC findings can
be found in Appendix B, and Appendix F for the high flow and low flow seep surveys, respectively.

During the high flow seep survey, there were ten paired field duplicates and eight field blank samples,
representing 21% of all samples collected compared to a target of 10%.

During the low flow seep survey, eight paired field duplicates and six field blanks, represented 19% of
all samples collected compared to a target of 10%.

SRK’s opinion is that data quality is acceptable for 2022 annual reporting.
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5 Site-Specific Interpretation

The analysis and review detailed below were conducted on the seeps recommended by SRK for
carryover from 2018 through 2021. Table 4 summarizes the number of seeps identified and sampled
during 2022. Some RSMP seeps were dry or covered by mined-out material (spoiled over) and could
not be sampled in 2022.

The number of seeps recommended by SRK (2022) in Table 4 includes:
The number of seeps initially identified for inclusion in the RSMP
The addition of any newly identified seeps assessed for inclusion since 2018

The removal of any seeps that have been formally retired following the seep retirement framework
in SRK (2022)

The number of seeps identified and sampled during high flows in Table 4 refers to all seeps revisited
and sampled between March 15 and July 15, 2022, following Teck’s formal definition of the high flows
monitoring period (Appendix 3 of Permit 107517). The number of seeps identified and sampled during
low flows in Table 4 refers to all the seeps revisited and sampled between September 1, 2022, and
December 31, 2022.

The results of the review are discussed below by operation.

Table 4: Summary of Seep Samples Collected by Operation

Number of seeps Seeps Revisited in 2022 Seeps Sampled in 2022
recommended for

Operation  continued sampling High Flow Low Flow High Flow Low Flow
in RSMP (SRK 2022)
FRO 24 22 22 22 n
GHO 20 19 19 o 2
LCO 12 12 12 12 o
EVO 20 20 20 19 L
CMm 16 16 16 18 H
Al 92 89 8 5 ©

High flow includes samples collected between March 15, 2022, and July 15, 2022.

Low flow includes samples collected between September 1, 2022, and December 31, 2022.

Two seeps at FRO (FR_FSEAMWSEEP4 and FR_SHNSEEP1) were unsafe to access during sampling.
Three seeps were dry at FRO during low flow sampling.

One seep at GHO, RG_ERSP3, was unsafe to access during both sampling events.

The group name associated with each seep ID in the seep tables for each operation is a product of the
seep grouping conducted by SRK (2019). Seeps were assigned a sub-area/material type on an
operation-by-operation basis to help identify each seep based on the general area and upstream
material type related to each seep. The groupings were used for graphing purposes to evaluate the
geochemical influence of different material types. In addition, each group of seeps was assigned a

SRK CONSULTING (CANADA) INC. = FEBRUARY 2023 = AMD/SDJ 12



Elk Valley Regional Seep Monitoring: 2022 Annual Report
Site-Specific Interpretation = FINAL

5.1

5.1.1

downstream comparison point, either a surface water monitoring location or an authorized discharge
location. Grouping seeps to a nearby comparison point was used to make concentration comparisons,
evaluate the overall significance of a given seep to a group, and evaluate seepage water for possible
attenuation.

Seeps in groupings ending with the WR suffix have been assigned to a sub-area that is assumed to be
downstream of a waste rock dump. Seeps in groupings ending with the CCR suffix have been
assigned to a sub-area that is assumed to be downstream of a coarse coal reject (CCR) pile. Seeps in
groupings ending with the PIT suffix have been assigned to a sub-area that is assumed to be
downstream of a pit. Seeps in groupings ending with the TAILINGS suffix have been assigned to a
sub-area downstream of a tailings storage facility. Seeps in groupings ending with the PLANT suffix
have been assigned to a sub-area downstream of a plant facility.

Fording River Operation

Overview

Seep monitoring locations at the FRO mine site facilities are presented in Figure 2. Seeps are color-
coded by the comparison permitted surface water sampling location. Table 5 summarizes the seeps
visited during the 2022 RSMP.

FR_SHNSEEP1 and FR_FSEAMWSEEP4 have been formally retired from the RSMP, effective
December 31, 2022, after undergoing a seep retirement assessment (Section 7.2).

Mann-Kendall trend analyses were completed for OCs and field pH for seep samples with seven or
more sampling events and are summarized in Table 6. A summary of Mann-Kendall trend analysis for
all COls is available in Appendix D.

The oxidation and MF influence categorization of seeps and modelled calcite and ferrihydrite saturation
at FRO are summarised in Table 7.

SRK CONSULTING (CANADA) INC. = FEBRUARY 2023 = AMD/SDJ 13



Elk Valley Regional Seep Monitoring: 2022 Annual Report

Site-Specific Interpretation

FINAL

Table 5: 2022 FRO Seeps
Comparison Permitted
Seep ID Group Name P&;;?g:gii;ﬁgge Sué?nﬁil\i/\rllzter Notes Seep Status
Location Location Type

FR_HENSEEP3 FR_HEN_WR FR_FR1 SW - ACTIVE
FR_HENSSEEP1 FR_HEN_WR FR_FR1 SW Dry Sept 2022  ACTIVE
FR_TURNSEEP1 FR_TURNBULLWREAST_WR FR_FR1 SW - ACTIVE
FR_TBWSEEP1 FR_TURNBULLWRWEST_WR FR_PP1 DL - ACTIVE
FR_TURNSEEP2 FR_TURNBULLWRWEST_WR FR_PP1 DL - ACTIVE
FR_FCSEEP2 FR_TURNBULLWREAST_WR FR_CC1 DL - ACTIVE
FR_CCSEEPE1 FR_CLODECR_WR FR_CC1 DL - ACTIVE
FR_CCSEEPSE1 FR_CLODECR_WR FR_CC1 DL - ACTIVE
FR_LMCWSEEPS FR_LAKEMTN_WR_PITS FR_LMP1 DL - ACTIVE
FR_EAGLENORTH FR_EAGLE_WR FR_EC1 DL - ACTIVE
FR_ASPSEEP1 FR_A_CCR FR_LP1 DL - ACTIVE
FR_DOKASEEP1 FR_DOKA_WR FR_NL1 DL - ACTIVE
FR_FSEAMSEEP7 FR_DOKA_UNKNOWN FR_NL1 DL Dry Sept 2022 ACTIVE
FR_SPRWSEEP1 FR_BLAIN_CCR FR_NL1 DL - ACTIVE
FR_BLAKESEEP1 FR_BLAIN_CCR FR_FR2 SW - ACTIVE
FR_FRVWSEEP3 FR_SMITH_WR FR_SP1 DL - ACTIVE
FR_STPNSEEP FR_SOUTHTAILS_TAILINGS FR_FR2 SW Dry Sept 2022 ACTIVE
FR_BLAINESEEP1 FR_BLAIN_CCR FR_FR2 SwW - ACTIVE
FR_STPWSEEP FR_SOUTHTAILS_TAILINGS FR_FR2 SW - ACTIVE
FR_STPSWSEEP FR_SOUTHTAILS_TAILINGS FR_FR2 SW - ACTIVE
FR_BLAINESEEPS FR_BLAIN_CCR FR_FR2 SW - ACTIVE
FR_SCRDSEEP1 FR_SWIFTWR_ROCKDRAIN_WR FR_SCOUT DL - ACTIVE

Permitted surface water sampling location types are surface water (SW) or discharge location (DL).
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Table 6: FRO — Summary of Mann-Kendall Trend Analysis for OC
Site ID Parameter Iéi:;r?]li\ﬁg Nitrate-N giéseﬁli\;%j Sulfate Field pH
FR_HENSEEP3 Stable Stable Decreasing No Trend No Trend
FR_HENSSEEP1 - Increasing No Trend Prob. Increasing -
FR_TURNSEEP1 Decreasing Stable No Trend No Trend -
FR_TBWSEEP1 Decreasing Stable Prob. Increasing Increasing No Trend
FR_TURNSEEP2 No Trend Stable Increasing Increasing Prob. Decreasing
FR_FCSEEP2 No Trend Stable Stable Stable Stable
FR_CCSEEPE1 No Trend Increasing Increasing Increasing Prob. Increasing
FR_CCSEEPSE1 Stable Stable Decreasing Prob. Decreasing Decreasing
FR_LMCWSEEP5 Prob. Increasing No Trend No Trend No Trend Decreasing
FR_EAGLENORTH No Trend No Trend Decreasing Stable Prob. Decreasing
FR_ASPSEEP1 No Trend Prob. Decreasing Decreasing No Trend No Trend
FR_DOKASEEP1 - - - - -
FR_FSEAMSEEP7 Stable Decreasing Decreasing Stable -
FR_SPRWSEEP1 Stable No Trend No Trend Decreasing No Trend
FR_BLAKESEEP1 - No Trend No Trend No Trend No Trend
FR_FRVWSEEP3 Prob. Increasing No Trend Increasing Stable Stable
FR_STPNSEEP Decreasing Stable No Trend Stable No Trend
FR_BLAINESEEP1 Prob. Increasing Prob. Decreasing Stable Stable No Trend
FR_STPWSEEP Decreasing No Trend No Trend Decreasing No Trend
FR_STPSWSEEP Decreasing No Trend No Trend Decreasing Stable
FR_BLAINESEEP5 Stable Stable No Trend Prob. Decreasing No Trend
FR_SCRDSEEP1 Increasing Increasing Prob. Increasing Increasing No Trend

“-” denotes trend analysis was not completed because of insufficient data or because concentrations of parameter have been consistently

less than, or marginally greater than the detection limit. Where increasing trends are noted (except for field pH), the cell is shaded in orange.
Decreasing trends in field pH at shaded orange.
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Table 7: Summary of Trends and Controls on Water Quality for Seeps at FRO
Flow Oxidation Calcite Status Calcite Calcite Precipitate . . OC and field pH Mann- . Parameters Above
Seep ID Group Name Period Category MF Influence (CaCOs aq) (CaCOs aq) SlI Presence (2022) Ferrihydrite Status Kendall Trend Seasonality FWAL BCWQGs
High Flow Oxic Not MF Influenced Unzgtrzgtﬁrlzed 0.54 - Not determined -
FR_HENSEEP3 FR_HEN_WR Potentall Stable or decreasing S04, NOs-N, Se-T
Low Flow Oxic Not MF Influenced Undersaturated 0.38 No otentially Higher SO4
Oversaturated
High Flow Pg;ebr:)t;(ait::ly Not MF Influenced Oversaturated 0.97 - Oversaturated I ing NOa-N S04 NOs-N. Se-T
FR_HENSSEEP1 FR_HEN_WR nereasing - - 4 N3, S€-1,
- - - . Prob. Increasing SO4 U-T
Low Flow Suboxic Not MF Influenced No Samples - No No Samples
. . Potentially Potentially
High Flow Oxic Not MF Influenced Oversaturated 0.73 - Oversaturated . SO NOsN. Se-T
FR_TURNSEEP1 FR_TURNBULLWREAST_WR Stable or decreasing - ' UT ' '
Low Flow Oxic Not MF Influenced Oversaturated 0.67 No Oversaturated
High Flow Oxic Not MF Influenced Undersaturated -0.13 - Oversaturated Increasing SO
FR_TBWSEEP1 FR_TURNBULLWRWEST_WR Prob Increas?in S4e-D - -
Low Flow Oxic Not MF Influenced No Samples - No No Samples ' 9
High Flow Oxic Not MF Influenced Undersaturated -0.052 - Oversaturated | ind SO and Se-D
FR_TURNSEEP2 FR_TURNBULLWRWEST WR nereasing SYa and Se- - NOs-N, Se-T
. . Prob. Decreasing field pH.
Low Flow Oxic Not MF Influenced Undersaturated 0.074 No Not determined
High Flow Oxic Not MF Influenced Undersaturated -0.091 No Oversaturated -
FR_FCSEEP2 FR_TURNBULLWREAST_WR Stable or decreasing Hioher NO--N. SO -
Low Flow Oxic Not MF Influenced Undersaturated 0.12 - Oversaturated 9 gre-D SUD -
High Flow Oxic Not MF Influenced Potentially 1.2 No Oversaturated -
Oversaturated .
FR_CCSEEPE1 FR_CLODECR_WR Increasing NOs-N, Se-D, SOq4 Hiaher SO Cd-D. Ni -
Low Flow Oxic Not MF Influenced Oversaturated 1.2 No Oversaturated 1gher b U-D i
High Flow Oxic Not MF Influenced Undersaturated 0.47 No Oversaturated
FR_CCSEEPSE1 FR_CLODECR_WR Decreasing field pH - Se-T
Low Flow Oxic Not MF Influenced Undersaturated 0.56 No Oversaturated
High Flow Oxic Not MF Influenced Undersaturated 0.093 No Oversaturated -
FR_LMCWSEEP5 FR_LAKEMTN_WR_PITS Prob. Increasing Cd-D S04, NOz-N, Se-T,
- - - = Decreasing field pH Hiaher NOs-N. NO»-N U-T
Low Flow Oxic Not MF Influenced Not determined 0.45 No Not determined igher N&s- 1, N2,
SQOq4, Se-D, U-D
High Flow Oxic Not MF Influenced Not determined 0.7 No Oversaturated -
FR_EAGLENORTH FR_EAGLE_WR Prob. decreasing field pH -
Low Flow Oxic Not MF Influenced Not determined 0.72 No Oversaturated Higher Ni-D
High Flow Oxic Not MF Influenced Potentially 0.38 No Potentially -
Undersaturated Oversaturated .
FR_ASPSEEP1 FR_A_CCR Potentially Stable or decreasing Higher NOs-N. SO -
. . 3-N, S04,
Low Flow Oxic Not MF Influenced Not determined 0.59 No Oversaturated Se-D, U-D
High Flow Oxic Not MF Influenced Oversaturated 0.81 No Oversaturated
FR_DOKASEEP1 FR_DOKA_WR - - -
Low Flow Oxic Not MF Influenced Not determined 11 No Not determined
High Flow Oxic Not MF Influenced Oversaturated 0.86 No Oversaturated Higher Cd-D
FR_FSEAMSEEP7 FR_DOKA_UNKNOWN Stable or decreasing -
Low Flow Oxic Not MF Influenced Not determined 0.82 No Oversaturated -
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Seep ID Group Name Flow Oxidation ME Influence Calcite Status Calcite Calcite Precipitate Ferrihvdrite Status OC and field pH Mann- Seasonality® Parameters Above
P P Period Category (CaCOs aq) (CaCOzaq) SI  Presence (2022)* y Kendall Trend? y FWAL BCWQGs®
High Flow Oxic Not MF Influenced Not determined 0.28 No Oversaturated _ _
FR_SPRWSEEP1 FR_BLAIN_CCR Stable or decreasing - SOa, go?er'J ’\402 N,
Low Flow Oxic Not MF Influenced Not determined 0.73 No Oversaturated e-1, U-
High Flow Oxic Not MF Influenced Oversaturated 1 No Oversaturated
FR_BLAKESEEP1 FR_BLAIN_CCR Stable or decreasing - Se-T
Low Flow Oxic Not MF Influenced Oversaturated 0.94 - Not determined
High Flow Oxic Poﬁgt:ﬁitll{j:nocs:ébly Oversaturated 0.81 No Oversaturated Increasing Se-D -
FR_FRVWSEEP3 FR_SMITH_WR - - - 9 Se-T
- - - : Potentially Possibly Potentially Prob. Increasing Cd-D ,
Low Flow Oxic Oversaturated 0.92 - Higher SO4
MF Influenced Oversaturated
High Flow Oxic Not MF Influenced Undersaturated 0.012 No Oversaturated
FR_STPNSEEP FR_SOUTHTAILS_TAILINGS Stable or decreasing - -
Low Flow Oxic Not MF Influenced Undersaturated 0.3 No Oversaturated
High Flow Oxic Not MF Influenced Oversaturated 0.92 - Oversaturated
FR_BLAINESEEP1 FR_BLAIN_CCR Potentially Prob. Increasing Cd-D - -
Low Flow Oxic Not MF Influenced 0.98 No Oversaturated
Oversaturated
High Flow Oxic Not MF Influenced Not determined 0.55 No Oversaturated
FR_STPWSEEP FR_SOUTHTAILS_TAILINGS Potentially Stable or decreasing - SQOq4, Se-T, U-T
Low Flow Oxic Not MF Influenced Not determined 0.5 No
Oversaturated
High Flow Oxic Not MF Influenced Undersaturated 0.41 No OPotentlaIIy d
FR_STPSWSEEP FR_SOUTHTAILS_TAILINGS versaturate Stable or decreasing - S04
Low Flow Oxic Not MF Influenced Undersaturated 0.37 No Oversaturated
High Flow Oxic Not MF Influenced Oversaturated 0.83 No Oversaturated
FR_BLAINESEEP5 FR_BLAIN_CCR Stable or decreasing - SOq4, Se-T, U-T
Low Flow Oxic Not MF Influenced Oversaturated 0.87 Dry Oversaturated
. . Potentially Potentially
High Flow Oxic Not MF Influenced 0.69 No .
FR_SCRDSEEP1 FR_SWIFTWR ROCKDRAIN_WR _ Undersaturated Oversaturated Increasing Cd-D,_NOs-N, SO4 ) SO, Se-T
. Potentially Not MF Prob. Increasing Se-D
Low Flow Oxic Oversaturated 1.1 No Oversaturated

Influenced

Notes: Categorizations labelled as “Not Determined” indicate a seep where an equal number of instances occurred for each category, so classification could not be determined.

1w«

calcite precipitate presence (2022) denotes that the seep was visited, but no calcite presence field notes were made. Low flow calcite observations were conducted in July 2022.

? “Stable or decreasing” indicates that Cd-D, NOs-N, Se-D, and SO, concentrations show stable, no trend, or decreasing trends while field pH shows a stable trend or no trend. “-“ denotes that there was insufficient data to conduct trend analysis.

@ “*for seasonality denotes that no seasonality has been visually identified and for parameters above FWAL BCWQGs “-“ indicates that no COls were identified as above FWAL BCWQGs.
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5.1.2

Discussion

Summary

There are 22 RSMP seeps at FRO. The seeps will be discussed from upstream to downstream along
the Fording River.

All seeps at FRO (except FR_HENSSEEP1, as discussed below) were categorized as oxic, and all
seeps (except for FR_FRVWSEEP3 discussed below) were categorized as not MF influenced (Table
7). Ferrihydrite was modelled and classified as oversaturated or potentially oversaturated for all seeps
at FRO. Maps of modelled calcite saturation and field presence during high and low flows in Figure 3
and Figure 4, respectively, show no apparent spatial trends for calcite saturation at FRO.

A comparison of average flows during high and low flows at each FRO seep and its associated
comparison permitted surface water monitoring location is reported in Table 8. Four FRO seeps are
estimated to contribute at least 15% of the flow to their corresponding downstream surface water
monitoring station: FR_TURNSEEP2, FR_CCSEEPE1, FR_FCSEEP2, and FR_EAGLENORTH.

Henretta Seeps

FR_HENSEEP3 and FR_HENSSEEP1 are downstream of the Henretta waste rock dump area and
upstream of the FR_FR1 surface water monitoring location. Neither seep appears to significantly
contribute flow or load to FR_FR1.

FR_HENSEEPS3 has the highest dissolved selenium concentrations (average 560 ug/L) among all the
FRO RSMP seeps (average 180 pg/L), however, Mann-Kendall analysis indicates that dissolved
selenium concentrations are decreasing. Dissolved selenium concentrations at FR_HENSSEEP1 are
significantly lower compared to FR_HENSEEP3 and closer to the 2 ug/L BC FWAL guideline. Total
selenium concentrations at FR_FR1 (average 15 pg/L) are above the BC FWAL guideline.

Nitrate-N concentrations at FR_HENSEEP3 (average 85 mg/L-N) are some of the highest of the FRO
seeps (average 45 mg/L-N). However, nitrate-N concentrations at FR_FR1 (2.4 mg/L-N) are below the
BC FWAL guideline (3.0 mg/L-N chronic and 33 mg/L-N acute). Sulfate concentrations at
FR_HENSSEEP1 (average 840 mg/L) are probably increasing and may be related to recent
reclamation activity upstream to the east of the Henretta Pit Lake. Based on calcite modelling,
FR_HENSSEEP1 has been categorized as oversaturated during high flows; however, no field
presence has been historically noted.

Turnbull Seeps

FR_TURNSEEPL1 is downstream of the Turnbull waste rock area and upstream of the FR_FR1 surface
water monitoring location. Mann-Kendall analysis indicates stable or no trends thus far. Like
FR_HENSEEP3 and FR_HENSSEEP1 upstream of FR_FR1, FR_TURNSEEP1 does not appear to
significantly contribute flow or load to FR_FR1 (Table 8). Calcite modelling indicates that
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FR_TURNSEEPL1 is potentially oversaturated; however, no field presence has been historically
observed.

FR_TBWSEEP1 and FR_TURNSEEP2 are also downstream of the Turnbull waste rock area but
upstream of the FR_PP1 surface water monitoring location. The semi-quantitative load comparison in
Table 8 indicates that FR_TURNSEEP2 may contribute up to 23% of the flow and 27% of the sulfate
load at FR_PP1, depending on the time of year. Both seeps’ nitrate concentrations are above the
chronic BC FWAL guideline. Average nitrate concentrations at FR_TBWSEEP1 and FR_TURNSEEP2
are 13 and 19 mg/L-N, respectively, compared to the 3 mg/L-N chronic BC FWAL and 33 mg/L-N acute
guidelines. Downstream at FR_PP1, nitrate-N concentrations are also above the nitrate BC FWAL
guidelines, averaging 35 mg/L-N. Total selenium concentrations at FR_TBWSEEP1 (average 68 pg/L),
FR_TURNSEEP2 (average 92 ug/L), and FR_PP1 (average 120 ug/L) are above the chronic total
selenium BC FWAL guideline of 2 pg/L. In addition, dissolved selenium concentrations are increasing
at FR_TURNSEEP2 and probably increasing at FR_TBWSEEPL1. Field pH at FR_TBWSEEP1
(average 7.2) and FR_TURNSEEP?2 (average 7.1) is the lowest of all the FRO RSMP seeps (average
7.7) and shows a probably decreasing trend at FR_TURNSEEP2 in Mann-Kendall analysis.

FR_FCSEEP?2 is also downstream of the Turnbull waste rock area, but upstream of the FR_CC1
surface water monitoring location. The semi-quantitative load comparison in Table 8 indicates that
FR_FCSEEP2 may contribute up to 18% of the flow but only up to 1% of the sulfate load at FR_CC1,
depending on the time of year. Nitrate-N, sulfate, dissolved selenium, and dissolved uranium
concentrations show a seasonal pattern at FR_FCSEEP2, with higher concentrations during low flows.
FR_FCSEEP?2 has the lowest TDS and sulfate concentrations (260 mg/L and 84 mg/L, respectively),
compared to all the FRO RSMP seeps (1,600 mg/L and 770 mg/L, respectively).

Clode Catchment Seeps

Clode Catchment Seeps FR_CCSEEPE1 and FR_CCSEEPSEL1 are also upstream of the FR_CC1
surface water monitoring location, downstream of the Clode waste rock area. Semi-quantitative flow
and load calculations estimate that FR_CCSEEPE1 could contribute up to 38% of the flow and 41% of
the sulfate load at FR_CC1, depending on the time of year.

Nitrate-N concentrations at FR_CCSEEPE1 are some of the highest of the FRO RSMP seeps (61
mg/L-N compared to 45 mg/L-N) and above the BC FWAL. FR_CCSEEPE1 and FR_CCSEEPSE1
also have the highest dissolved cadmium (1.0 and 1.4 pg/L, respectively) and dissolved nickel (0.07
and 0.07 mg/L, respectively) concentrations of the FRO RSMP seeps (0.5 pg/L average cadmium and
0.03 mg/L average nickel). In addition, Mann-Kendall analysis indicates that nitrate-N, dissolved
selenium, sulfate, dissolved cobalt, dissolved nickel, dissolved uranium, and TDS are increasing at
FR_CCSEEPEL. Dissolved selenium, and sulfate concentrations at FR_CCSEEPSEL are decreasing.
No COls are exhibiting notable trends at FR_CCSEEPSE1, aside from field pH, which is decreasing
(becoming more acidic). Downstream at FR_CC1, nitrate-N, total selenium, and sulfate concentrations
are above the BC FWAL guidelines. Based on calcite modelling, FR_CCSEEPEL1 is calcite
oversaturated. However, calcite presence in the field has not been noted since 2020.
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Lake Mountain Seeps

FR_LMCWSEEPS is downstream of the Lake Mountain area and upstream of the FR_LMP1 surface
water monitoring location. FR_LMCWSEEP5 does not appear to significantly contribute flow or load to
FR_LMP1 (Table 8). Mann-Kendall analysis shows dissolved cadmium and nickel concentrations are
probably increasing, and field pH is decreasing. OC concentrations show seasonality trends, with
higher concentrations during low flows at FR_LMCWSEEPS5.

FRO CCR Seeps

FR_ASPSEEP1 is downstream of a CCR area and upstream of the FR_LP1 surface water monitoring
location. There was increased sampling at FR_ASPSEEP1 in 2022 to support pumping plan
development. Mann-Kendall analysis indicates no increasing trends. At FR_ASPSEEP1, sulfate,
nitrate, and total selenium concentrations are consistently above BC FWAL guidelines. The same
constituent concentrations are above the BC FWAL guidelines at FR_LP1, however, FR_ASPSEEP1
does not appear to significantly contribute flow or load to FR_LP1 (Table 8).

Eagle Catchment Seeps

FR_EAGLENORTH is downstream of the Eagle waste rock area and upstream of the FR_EC1 surface
water monitoring location. During high flows, FR_EAGLENORTH is estimated to contribute up to 30%
of flows and 56% of sulfate load to FR_ECL1. Sulfate, nitrate-N and total selenium concentrations are
consistently above the BC FWAL guidelines; however, Mann-Kendall analysis shows no trend for these
OCs. Field pH is probably decreasing at FR_EAGLENORTH based on Mann-Kendall analysis.
FR_EAGLENORTH has the highest TDS (average 3,340 mg/L) of all FRO RSMP seeps (average
1,610 mg/L) and relatively elevated sulfate, dissolved cadmium, dissolved nickel, dissolved selenium,
and dissolved uranium concentrations.

There are three seeps upstream of the FR_NL1“ surface water monitoring location:
FR_FSEAMSEEP7, FR_DOKASEEP1, and FR_SPRWSEEP1. All three seeps do not appear to
significantly contribute flow or load to FR_NL1. FR_FSEAMSEEP7 and FR_DOKASEEP1 are
downstream of the Doka waste rock area. FR_SPRWSEEP1 is downstream of the Blain CCR area.
Nitrate-N concentrations at consistently above the BC FWAL guideline at FR_FSEAMSEEP7 (13 mg/L-
N) and FR_SPRWSEEP1 (7.6 mg/L). Total selenium concentrations are also above the BC FWAL
guideline at these two seeps (average of 140 pg/L at FR_FSEAMSEEP7, 35 ug/L at
FR_SPRWSEEP1). However, Mann-Kendall analysis indicates no increasing trends for all OCs and
COls at all three seeps. During high flows, FR_FSEAMPSEEP7 and FR_DOKASEEP1 have been
categorized as calcite oversaturated; however, calcite presence has not been noted in the field since
2019.

FR_NL1 did not discharge in 2022 (pers. comm. David Burroughs January 16, 2022).
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Smith Seeps

FR_FRVWSEEP3 is downstream of the Smith waste rock area and upstream of the FR_SP1 surface
water monitoring location. FR_FRVWSEEP3 does not appear to significantly contribute flow or load to
FR_SP1 (Table 8). Total selenium and sulfate concentrations are consistently above the BC FWAL
guideline (80 ug/L and 510 mg/L, respectively). In addition, Mann-Kendall analysis indicates that
dissolved selenium concentrations are increasing, and dissolved cadmium and antimony
concentrations are probably increasing at FR_FRVWSEEP3. FR_FRVWSEEP3 is the only seep at
FRO that has been categorized as potentially” possibly MF influenced. Sulfate concentrations are
consistently above 100 mg/L (average 510 mg/L), and Zn/Cd has been mostly above 200 mg/mg
(average 300 mg/mg). However, to date, pH is neutral (average 8.0 pH units).

Blaine CCR Seeps

There are six seeps in the FRO RSMP that are upstream of the FR_FR2 surface water monitoring
location. Three seeps (FR_BLAKESEEP1, FR_BLAINESEEP1 and FR_BLAINSEEPS5) are
downstream of the Blaine CCR area. Three seeps (FR_STPNSEEP, FR_STPWSEEP, and
FR_STPSWSEEP) are downstream of the South Tailings Pond (see section below). The three seeps
downstream of the Blaine CCR area do not appear to significantly contribute flow or load to FR_FR2.

Sulfate, total selenium, and nitrate-N concentrations are above the BC FWAL guideline at all three
seeps downstream of the Blaine CCR area. In addition, total uranium concentrations are above the BC
FWAL guideline at FR_ BLAINESEEP1 and FR_ BLAINESEEPS5. Nitrite-N concentrations are also
above the guideline at FR_ BLAINESEEP5S. The OC concentrations at these three seeps are stable or
show no trend, apart from probably increasing dissolved cadmium concentrations at
FR_BLAINESEEP1. The TDS is relatively elevated at FR_BLAINESEEP1 and FR_BLAINESEEP5
(average of 2,860 mg/L and 3,340 mg/L, respectively) compared to all the FRO RSMP seeps (average
of 1,610 mg/L). Likewise, FR_BLAINESEEP1 shows relatively elevated sulfate, dissolved nickel,
dissolved selenium, and dissolved uranium concentrations compared to all the FRO RSMP seeps.
FR_BLAINESEEPS5 also shows relatively elevated sulfate and dissolved uranium concentrations. The
three seeps downstream of the Blaine CCR area have all been categorized as oversaturated or
potentially oversaturated for calcite. However, calcite has not been observed at these seeps.

South Tailings Pond Seeps

The three seeps downstream of the South Tailings Pond do not appear to significantly contribute flow
or load to FR_FR2. FR_STPNSEEP is the only seep of the three seeps downstream of the South
Tailings Pond with concentrations above a BC FWAL guideline for total selenium (18 pg/L) and nitrate-
N (5.6 mg/L-N). The OC concentrations at all three seeps are stable or decreasing based on Mann-
Kendall analysis.

Seeps categorized as potentially possibly MF influenced indicate that the majority but not all samples indicate
possible MF influenced conditions.
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Swift Seeps

FR_SCRDSEEP1 is downstream of the Swift waste rock area and upstream of the FR_SCOUT
surface water monitoring location. Based on the qualitative flow and sulfate loading analysis,
FR_SCRDSEEP1 does not have significant flow or sulfate loading rates relative to FR_SCOUT.
Sulfate, nitrate-N, nitrite-N, total cobalt, and total selenium concentrations are consistently above BC
FWAL guidelines. In addition, Mann-Kendall analysis indicates that all COIl concentrations (except field
pH) are increasing at FR_SCRDSEEP1 (Figure 5). Several COls have shown a relatively significant
concentration increase in recent years, including nitrate-N, nitrite-N, dissolved antimony, dissolved
cobalt, dissolved nickel, and dissolved selenium. FR_SCRDSEEP1 has been classified as calcite
oversaturated during low flows; however, calcite has not been observed in the field since 2019.
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Table 8:

Average seasonal flow and SO4 load for FRO seeps and comparison permitted surface water monitoring locations

Permitted Surface Water
Monitoring Location SO4 Load

Permitted Surface Water

Permitted Surface Monitoring Location Flow

Water Monitoring (m?/d) (kg/d) Seep Location High Flow Low Flow Low Flow
on ) LSS cugrig Tl Sttt S amamie
FR_CC1 9,200 4,800 6,100 3,000 FR_CCSEEPE1 3,500 38% 650 14% 2,500 41% 650 22%
FR_CCSEEPSE1 84 0.91% 46 0.97% 110 1.8% 70 2.3%
FR_FCSEEP2 1,700 18% 240 5.1% 57 0.94% 38 1.3%
FR_EC1 520 350 500 380 FR_EAGLENORTH 150 30% 10 2.9% 280 56% 19 5.0%
FR_FR1 180,000 31,000 15,000 3,600 FR_HENSEEP3 29 0.02% 4 0.01% 38 0.25% 5 0.14%
FR_HENSSEEP1 51 0.03% 1 0.002% 48 0.32% 1 0.02%
FR_TURNSEEP1 28 0.02% 1 0.002% 11 0.07% 0 0.01%
FR_FR2 170,000 71,000 28,000 18,000 FR_BLAINESEEP1 150 0.09% 210 0.30% 250 0.89% 370 2.1%
FR_BLAINESEEP5 15 0.01% 0 0.001% 36 0.13% 1 0.004%
FR_BLAKESEEP1 61 0.04% 20 0.03% 30 0.11% 21 0.12%
FR_STPNSEEP 330 0.19% - - 41 0.14% - -
FR_STPSWSEEP 82 0.05% 67 0.10% 28 0.10% 22 0.12%
FR_STPWSEEP 450 0.26% 390 0.55% 140 0.50% 110 0.59%
FR_LMP1 24,000 4,800 5,100 1,900 FR_LMCWSEEP5 430 1.7% 150 3.2% 35 0.68% 62 3.3%
FR_LP1 2,400 2,000 890 900 FR_ASPSEEP1 230 9.4% 120 6.0% 110 12% 91 10%
FR_FSEAMWSEEP4 160 6.5% - - 21 2.4% - -
FR_SHNSEEP1 160 6.7% - - 20 2.3% - -
FR_NL1 1,700 4,200 460 1,500 FR_DOKASEEP1 32 1.9% 14 0.34% 2 0.43% 1 0.05%
FR_FSEAMSEEP7 22 1.3% 1 0.03% 9 1.9% 1 0.03%
FR_SPRWSEEP1 23 1.3% 20 0.48% 8 1.8% 8 0.51%
FR_PP1 5,800 2,100 1,400 1,300 FR_TBWSEEP1 460 7.9% 140 6.6% 130 9.5% 31 2.3%
FR_TURNSEEP2 1,000 17% 490 23% 380 27% 170 13%
FR_SCOUT 5,400 3,900 4,200 7,900 FR_SCRDSEEP1 929 1.8% 170 4.4% 40 1.0% - -
FR_SP1 3,500 2,500 860 790 FR_FRVWSEEP3 35 1.0% 15 0.59% 17 2.0% 8 1.0%

Due to the often-diffuse nature of seeps, seep flow measurements are inherently imprecise. The comparisons reported here should be regarded as semi-quantitative.
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Greenhills Operation

Overview

Seep monitoring locations at GHO are presented in Figure 6. Seeps are color-coded by the

comparison permitted surface water sampling location. Table 9 summarizes the seeps visited during
the 2022 RSMP.

Mann-Kendall trend analyses were completed for OC for seep samples with seven or more sampling
events and are summarized in Table 10. A summary of Mann-Kendall trend analysis for all COls is
available in Appendix D.

The oxidation and MF influence categorization of seeps and modelled calcite and ferrihydrite saturation

at GHO is summarised in Table 11. Calcite precipitate presence was not noted down during the 2022

low flow sampling survey.

Table 9: 2022 GHO Seeps
Campan e
Seep ID Group Name Surface Water u;;;ilinzter Notes Sstgteups
Sampl_mg Location Type
Location

GH_SEEP_12  GH_PORTER_CREEK GH_PC1 DL - ACTIVE
GH_SEEP_76 GH_LEASK_WR GH_LC1 DL - ACTIVE
GH_SEEP_77  GH_WOLFRAM_WR GH_wC1 DL - ACTIVE
GH_SEEP_79  GH_WOLFRAM_WR GH_TC2 DL - ACTIVE
GH_SEEP_60  GH_THOMPSON_WR GH_TC2 DL Dry Sept2022  ACTIVE
GH_SEEP_46  GH_THOMPSON_WR GH_TC2 DL Dry Sept2022  ACTIVE
GH_SEEP_5  GH_THOMPSON_WR GH_TC2 DL - ACTIVE
GH_SEEP_50  GH_UPSTREAM_CCR GH_TC2 DL Dry Sept 2022 ACTIVE
GH_SEEP_15  GH_UPSTREAM_CCR GH_FC1 Sw Dry Sept2022  ACTIVE
GH_SEEP_30  GH_UPSTREAM_CCR GH_FC1 swW Dry Juzr(‘)ezg‘ SePt  acTivE

GH_WTDS GH_CCR GH_FC1 Sw - ACTIVE
GH_SEEP_16 GH_CCR GH_GH1 DL Dry June 2022  ACTIVE
GH_SEEP_21 GH_CCR GH_GH1 DL - ACTIVE
GH_SEEP_22 GH_CCR GH_GH1 DL - ACTIVE
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Compansn_pemiteo .
Seep ID Group Name Surface Water ué;;%”n?er Notes Stgteups
Sampl_mg Location Type
Location
GH_SEEP 26 GH_CCR GH_GH1 DL Dry Juzr(‘)ezg‘ Sept  AcTIVE
GH_W-SEEP GH_CCR GH_GH1 DL Dry Juzr(‘)ezg‘ Sept  AcTIVE
GH_E1 GH_CCR GH_GH1 DL - ACTIVE
GH_E3 GH_CCR GH_GH1 DL - ACTIVE
GH_SEEP_98 GH_RAILLOOP GH_FR1 SwW - ACTIVE
Permitted surface water sampling location types are surface water (SW) or discharge location (DL).
Table 10: GHO - Summary of Mann-Kendall Trend Analysis for OC
m I?::;r?qli\lﬁg Nitrate-N gieslseﬂli\(ji? Sulfate Field pH
GH_SEEP_12 Stable - Stable Stable Prob. Decreasing
GH_SEEP_76 No Trend Decreasing No Trend Increasing No Trend
GH_SEEP_77 Prob. Decreasing Stable Stable Stable No Trend
GH_SEEP_79 - Stable Stable No Trend Stable
GH_SEEP_60 - - - - -
GH_SEEP_46 - - - - -
GH_SEEP_5 No Trend Increasing Increasing Increasing -
GH_SEEP_50 - - - - .
GH_SEEP_15 - - - - .
GH_SEEP_30 - - - - .
GH_WTDS Decreasing Prob. Decreasing Stable Decreasing Stable
GH_SEEP_16 - - Decreasing Stable -
GH_SEEP_21 Stable Stable Decreasing Stable No Trend
GH_SEEP_22 Decreasing Stable Decreasing Stable Stable
GH_SEEP 26 - - - - -
GH_W-SEEP - - No Trend Prob. Decreasing No Trend
GH_E1 Prob. Increasing No Trend No Trend Stable Stable
GH_E3 Stable Stable Decreasing No Trend Prob. Decreasing
GH_SEEP_98 - - - - -
RG_ERSP3 - - - - -

“-” denotes trend analysis was not completed because of insufficient data or because concentrations of parameter have
been consistently less than, or marginally greater than the detection limit. Where increasing trends are noted (except for field
pH), the cell is shaded in orange. Decreasing trends in field pH at shaded orange.
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5.2.2

Discussion

Summary

There are 20 RSMP seeps at GHO. The seeps will be discussed from upstream to downstream along
the Fording River and then from upstream to downstream along the Elk River.

Several GHO seeps downstream of the GHO CCR storage facility were categorized as potentially
suboxic or suboxic (Table 11). All seeps (except for GH_E1, discussed below) were categorized as not
MF influenced. Ferrihydrite was modelled and classified as oversaturated for all seeps at GHO. Maps
of modelled calcite saturation and field presence during high and low flows in Figure 7 and Figure 8,
respectively, show no apparent spatial trends for calcite saturation at GHO.

A comparison of average instantaneous flows during high and low flows at each GHO seep and its
associated permitted surface water monitoring location is reported in Table 12. No GHO seeps (except
GH_WTDS and GH_SEEP_15 discussed below) contribute significantly to their comparison permitted
surface water monitoring location counterparts.

Porter Creek Seeps

GH_SEEP_12 is downstream of the Porter Creek area and upstream of the GH_PC1 surface water
monitoring location. When flow measurements are available for GH_SEEP_12, it does not appear to
significantly contribute flow or sulfate load to GH_PCL1. Total selenium concentrations (average 3.2
pg/L) are above the BC FWAL guideline (2 pg/L), however, selenium concentrations are not likely to
increase further above the BC FWAL guideline as Mann-Kendall analysis indicates a stable trend for
dissolved selenium concentrations. Downstream, total selenium concentrations are also above the BC
FWAL guideline at FR_PC1 (average 65 pg/L). GH_SEEP_12 has the lowest TDS (average 250 mg/L)
and sulfate (average 24 mg/L) concentrations of all the GHO RSMP seeps (average 1,380 mg/L TDS
and 680 mg/L sulfate). According to the Mann-Kendall analysis, field pH is probably decreasing,
however GH_SEEP_12 field pH is still neutral-alkaline, the last and lowest measurement was 7.8 in
September 2022.

Leask Seeps

GH_SEEP_76 is downstream of the West Spoil area and upstream of the GH_LC1 surface water
monitoring location. GH_SEEP_76 does not appear to significantly contribute flow or sulfate load to
GH_LC1. Sulfate, nitrate-N, nitrite-N, total selenium, and total uranium concentrations are above the
BC FWAL guidelines. In addition, sulfate and dissolved uranium concentrations show increasing trends
based on Mann-Kendall analysis. GH_SEEP_76 has the highest nitrate-N (average 130 mg/L-N),
nitrite-N (0.06 mg/L-N), and dissolved selenium (570 pg/L) concentrations of the GHO RSMP seeps
(9.9 mg/L-N nitrate, 0.01 mg/L-N nitrite, and 54 pg/L selenium). Downstream at GH_LC1, nitrate-N and
total selenium are above the BC FWAL guidelines. This seep has also has relatively elevated levels of
dissolved antimony, dissolved cobalt, dissolved nickel, and dissolved uranium compared to the other
GHO RSMP seeps. Active spoiling above this seep may be contributing to the higher-than-average
concentrations compared to other GHO RSMP seeps. Concentrations at GH_SEEP_76 show a strong

SRK CONSULTING (CANADA) INC. = FEBRUARY 2023 = AMD/SDJ 26



Elk Valley Regional Seep Monitoring: 2022 Annual Report
Site-Specific Interpretation = FINAL

seasonal pattern, with higher concentrations during high flows. Calcite modelling indicates that
GH_SEEP_76 may be potentially oversaturated during high flows and oversaturated during low flows.
Calcite precipitate presence has also been observed in the field during high flow sampling events.

Wolfram Seeps

GH_SEEP_77 is also downstream of the West Spoil area and upstream of the GH_WC1 surface water
monitoring location. GH_SEEP_77 does not appear to significantly contribute flow or sulfate load to
GH_WHCL1. Sulfate, nitrate-N, nitrite-N, total selenium, and total uranium concentrations are above the
BC FWAL guidelines; however, no further increases above the guidelines are expected as no COI
concentrations show an increasing trend based on Mann-Kendall analysis. Like GH_SEEP_76,
GH_SEEP_77 has relatively elevated concentrations of dissolved uranium, dissolved selenium,
dissolved nickel, dissolved antimony, nitrite-N, and nitrate-N compared to the whole GHO RSMP seep
group. Downstream at GH_WC1, sulfate, nitrate, total selenium, and total uranium concentrations are
above the BC FWAL guidelines. GH_SEEP_77 has also been categorized as calcite oversaturated,
and calcite precipitate presence has been consistently observed in the field since 2021.

GH_SEEP_79 is also downstream of the West Spoil area but upstream of the GH_TC2 surface water
monitoring location. Based on a semi-quantitative estimate, GH_SEEP_79 does not appear to
significantly contribute flow or sulfate load to downstream GH_TC2. No COls are above BC FWAL
guidelines at this seep, and OC concentrations based on Mann-Kendall analysis are stable or show no
trending. Only TDS shows a probably increasing trend. Compared to the other seeps downstream of
the West Spoil area, GH_SEEP_79 has relatively low concentrations for COIs. Based on calcite SI
modelling, GH_SEEP_79 has been categorized as potentially oversaturated. The first occurrence of
calcite presence at this seep was recently noted during 2022 high flow sampling.

West Spoil Seeps

GH_SEEP_5, GH_SEEP_46, and GH_SEEP_60 are also upstream of GH_TC2 but downstream of the
West Spoil area. It is estimated that these seeps do not significantly contribute flow or sulfate load to
GH_TC2 (Table 12). Total selenium concentrations are above the BC FWAL guideline at GH_SEEP_5
(average 2.3 ug/L) and GH_SEEP_46 (average 160 ug/L). Sulfate and nitrate-N concentrations are
also above BC FWAL guidelines at GH_SEEP_46 (averages of 410 mg/L sulfate and 6.1 mg/L-N
nitrate). In addition to having concentrations above BC FWAL guidelines, Mann-Kendall analysis
indicates that nitrate-N, dissolved selenium, and sulfate concentrations are increasing at GH_SEEP_5
(Figure 9). Not enough data was available at GH_SEEP_46 or GH_SEEP_60 for Mann-Kendall
analyses. Of the three seeps in this group, GH_SEEP_46 shows the highest concentrations when data
is available. At the downstream GH_TC2, sulfate, nitrate, total selenium, and uranium concentrations
are above BC FWAL guidelines.
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GHO CCR Seeps

GH_SEEP_50 is upstream of GH_TC2, and downstream of the GHO CCR area. Calcite SI modelling
indicates that GH_SEEP_50 may be oversaturated during low flows; however, no calcite presence has
been observed in the field.

Three seeps (GH_SEEP_15, GH_SEEP_30 and GH_WTDS) downstream of the GHO CCR area are
compared to the GH_FC1 surface water monitoring location. In Table 12 below, the relative sulfate
loading is estimated to be 190% from GH_SEEP_15 and 1500% from GH_WTDS compared to sulfate
loadings at GH_FC1 during low flows. The relative flow is estimated to be 5% from GH_SEEP_15 and
1500% from GH_WTDS compared to GH_FC1 during low flows. GH_WTDS is also estimated to have
150% sulfate loading compared to GH_FC1 during high flows.

Total selenium concentrations are consistently above the BC FWAL guideline at GH_WTDS (average
9.2 pg/L); however, selenium concentrations are not likely to increase further above the BC FWAL
guideline as Mann-Kendall analysis indicates no trend for dissolved selenium concentrations. No COI
concentrations are above the BC FWAL guidelines at the downstream GH_FC1 monitoring location.
Based on calcite SI modelling, all three seeps have been categorized as potentially oversaturated or
oversaturated. Field calcite presence has historically been observed at GH_SEEP_15 and GH_WTDS
but not at GH_SEEP_30.

Seven RSMP seeps are downstream of the GHO CCR area and upstream of the GH_GHL1 surface
water monitoring location. None of the seeps in this group appear to significantly contribute flow or
sulfate load to GH_GH1. Sulfate, total selenium, and total uranium are often above BC FWAL
guidelines at these seeps (group averages of 940 mg/L for sulfate, 5.2 pg/L for total selenium, and 68
ug/L for total uranium). Concentrations for these parameters are often above the BC FWAL guidelines
downstream at GH_GH1 (averages of 590 mg/L for sulfate, 120 pg/L for total selenium, and 66 pg/L for
total uranium). Mann-Kendall analysis indicates that GH_E1 has probably increasing dissolved
cadmium concentrations and GH_ES3 has decreasing field pH. As in previous years, several of the
seeps downstream of the GHO CCR have been categorized as potentially suboxic or suboxic. This
could indicate possible suboxic zones within the GHO CCR storage facility. GH_SEEP_15 is the only
seep in this group that was categorized as oxic. GH_E1 has been categorized as possibly MF
influenced. Sulfate concentrations at GH_E1 are consistently above 100 mg/L (average 1,200 mg/L)
and Zn/Cd is consistently above 200 mg/mg (average 710 mg/mg). The field pH at GH_E1 continues to
be neutral (average 7.8 pH units). The calcite status of this group of seeps varies. All the seeps in this
group, except for GH_SEEP_16 and GH_SEEP_22, have been categorized as potentially
oversaturated or oversaturated. Calcite presence in the field has been consistently observed at
GH_E1, GH_E3, GH_SEEP_21 and GH_SEEP_22.

GH_SEEP_98 is upstream of the GH_FR1 surface water monitoring location. Samples collected thus
far since GH_SEEP_98’s addition to the RSMP have been above the sulfate and total selenium BC
FWAL guidelines. There is insufficient data to conduct statistical trend analysis on this seep.
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Table 11: Summary of Trends and Controls on Water Quality for Seeps at GHO
. . . I OC and field pH
. R Calcite Status Calcite Calcite Precipitate . . . Parameters Above
Seep ID Group Name Flow Period Oxidation Category MF Influence (CaCO:s aq) (CaCO:s aq) S Presence (2022) Ferrihydrite Status Man_lpr-eKnedndall Seasonality FWAL BCWQGs
High Flow Oxic Not MF Influenced Undersaturated 0.39 No O\I;)(;)rtseantﬂ?ged Prob. D ing field
GH SEEP 12  GH_PORTER _CREEK rob. ecgeHas'”g 1 - Se-T
Low Flow Oxic Not MF Influenced Undersaturated 0.4 - Oversaturated
High Flow Oxic Not MF Influenced Potentially 0.72 Yes Oversaturated Higher Sb-D, Co-D,
GH SEEP 76 Oversaturated . Ni-D, Se-D S04, NOz-N, NO2-N
- - GH_LEASK_WR Increasing SO4 ’Se-T fJ-T '
Low Flow Oxic Not MF Influenced Oversaturated 0.82 - Oversaturated - ’
High Flow Oxic Not MF Influenced Oversaturated 1 Yes Oversaturated
GH_SEEP_77 GH_WOLFRAM_WR Potentially Not MF - - SOa, NOs-N, Se-T
Low Flow Oxic otenhially Mo Oversaturated 0.98 - Oversaturated
Influenced
High Flow Oxic Not MF Influenced Potentially 0.77 Yes Oversaturated
Oversaturated
GH_SEEP_79 GH_WOLFRAM_WR - - Se-T
. Potentially
Low Flow Oxic Not MF Influenced 0.71 - Oversaturated
Oversaturated
High Flow Oxic Not MF Influenced Undersaturated 0.3 Yes Potentially
Oversaturated ]
GH_SEEP_60 GH_THOMPSON_WR - - Ni-T, Se-T, U-T
Low Flow Oxic Not MF Influenced Not determined 0.45 - Not determined
High Flow Oxic Not MF Influenced Potentially 0.47 No Oversaturated
Undersaturated
GH_SEEP_46 GH_THOMPSON_WR - - S04, NOs-N, Se-T
Low Flow No Samples No Samples No Samples - - No Samples
. . Potentially
High Flow Oxic Not MF Influenced Undersaturated -0.061 No .
GH_SEEP_5  GH_THOMPSON_WR Oversaturated '”Crgaes_'[r)‘gs'\83"\" - Se-T
Low Flow Oxic Not MF Influenced Undersaturated 0.32 - Oversaturated ’
High Flow Oxic Not MF Influenced Unzgtrzgtfrlzed 0.22 No Oversaturated
GH_SEEP_50 GH_UPSTREAM_CCR - - -
Low Flow Oxic Not MF Influenced Oversaturated 0.63 - Oversaturated
High Flow Potentially Oxic Not MF Influenced Not determined 0.69 No Oversaturated
GH_SEEP_15 GH_UPSTREAM_CCR - - -
Low Flow Suboxic Not MF Influenced Oversaturated 0.87 - Oversaturated
High Flow Oxic Not MF Influenced Oversaturated 11 No Oversaturated
GH_SEEP_30 GH_UPSTREAM_CCR - - -
Low Flow No Samples No Samples No Samples - - No Samples
High Flow Oxic Not MF Influenced Potentially 0.84 No Oversaturated
Oversaturated
GH_WTDS GH_CCR 5 -~ 5 o - - Se-T
. otentially i otentially
Low Flow Oxic Not MF Influenced Oversaturated 0.85 Oversaturated
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Calcite Status

Calcite

Calcite Precipitate

OC and field pH

Parameters Above

Seep ID Group Name Flow Period Oxidation Category MF Influence (CaCos aq) (CaCO0s aq) S Presence (2022) Ferrihydrite Status Manﬂ-elilzndall Seasonality FWAL BCWQGs
High Flow Oxic Not MF Influenced No Samples - - No Samples
GH_SEEP_16 GH_CCR - - S04, Se-T, U-T
Low Flow Oxic Not Determined Undersaturated 0.49 - Oversaturated
High Flow Suboxic Not MF Influenced Oversaturated 0.96 Yes Oversaturated
GH_SEEP_21 GH_CCR Potential - - S04, Se-T, U-T
Low Flow Suboxic Not MF Influenced otentially 0.54 - Oversaturated
Undersaturated
High Flow Not Determined Not MF Influenced Not determined 0.61 Yes Oversaturated
GH_SEEP_22 GH_CCR - - - U-T
- - - . . Potentially
Low Flow Potentially Suboxic Not MF Influenced 0.44 - Oversaturated
Undersaturated
High Flow Suboxic Not MF Influenced Oversaturated 0.83 - Oversaturated
GH_SEEP_26 GH_CCR - - -
Low Flow No Samples No Samples No Samples - - No Samples
High Flow Suboxic Not MF Influenced Oversaturated 0.94 - Oversaturated
GH_W-SEEP GH_CCR - - S04, Se-T
Low Flow Suboxic Not MF Influenced Oversaturated 0.79 - Oversaturated
High Flow Suboxic Possibly MF Potentially 0.99 Yes Oversaturated
Influenced Oversaturated )
GH_E1 GH_CCR 5 I Possib] 5 -~ Prob. Increasing Cd-D - S04, Se-T
. otentially Possibly otentially i
Low Flow Suboxic ME Influenced Oversaturated 0.84 Oversaturated
High Flow Potentially Oxic Not MF Influenced OPotentlaIIy d 1 Yes Oversaturated o
versaturate Prob. Decreasing field
GH_E3 GH_CCR - - bH - SO
Low Flow Potentially Suboxic Not MF Influenced Potentially 0.78 - Potentially
Oversaturated Oversaturated
High Flow Oxic Not MF Influenced Undersaturated 0.35 Yes Oversaturated
GH_SEEP_98 GH_RAILLOOP - - SO0a, Se-T
Low Flow Oxic Not MF Influenced Undersaturated 0.33 - Oversaturated

Categorizations labelled as “Not Determined” indicate a seep where an equal number of instances occurred for each category, so classification could not be determined.

“-* calcite precipitate presence (2022) denotes that the seep was visited, but no calcite presence field notes were made. Low flow calcite observations were conducted in July 2022.
“Stable or decreasing” indicates that Cd-D, NO;-N, Se-D, and SO, concentrations show stable, no trend, or decreasing trends while field pH shows a stable trend or no trend. “-“ denotes that there was insufficient data to conduct trend analysis.

“-* for seasonality denotes that no seasonality has been visually identified and for parameters above FWAL BCWQGs “-“ indicates that no COls were identified as above FWAL BCWQGs.
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Average seasonal flow and SO4 load for GHO seeps and comparison permitted surface water monitoring locations

Perr_nitt_ed Surfac_e Water P_erm_itted Surf_ace Water Seep Flow
F\;\?rmitted S_urf.ace Monitoring Location Flow Monitoring Location SO4 Load _ High Flow Low Flow High Flow
ater Mor_utorlng Seep Location

ou(m RIETHE oy  Shoferted  Souiem orfemied i ioffemited

GH_FC1 890 76 19 2 GH_SEEP_15 36 4.0% 3.8 5.0% 0.45 2.4% 2.9 190%
GH_SEEP_30 1.2 0.13% - - 0.07 0.4% - -

GH_WTDS 140 16% 130 170% 28 150% 22 1500%
GH_FR1 - - - - GH_SEEP_98 - - - - - - - -
GH_GH1 16,000 4,500 6,200 3,400 GH_E1 30 0.18% 78 1.7% 25 0.40% 72 2.1%
GH_E3 820 5.1% 70 1.6% 480 7.8% 42 1.2%

GH_SEEP_16 - - - - - - - -
GH_SEEP_21 54 0.34% 22 0.49% 61 0.99% 27 0.78%
GH_SEEP_22 41 0.26% 24 0.54% 76 1.2% 28 0.84%
GH_SEEP_26 34 0.02% - - 7 0.11% - -
GH_W-SEEP 34 0.02% - - 6.3 0.10% - -

GH_LC1 2,900 640 500 390 GH_SEEP_76 43 1.5% 12 1.9% 33 6.5% 6 1.5%

GH_PC1 1,300 1,400 420 540 GH_SEEP_12 - - 3.9 0.27% - - 0.14 0.03%

GH_TC2 12,000 2,300 5,800 2,000 GH_SEEP_46 2 0.02% - - 0.91 0.02% - -
GH_SEEP_5 36 0.30% 20 0.90% 4.8 0.08% 2 0.10%
GH_SEEP_50 17 0.14% 8.2 0.36% 1.3 0.02% 1.7 0.09%
GH_SEEP_60 18 0.15% - - 30 0.52% - -
GH_SEEP_79 34 0.3% 8.7 0.38% 2.3 0.04% 0.69 0.04%

GH_wcC1 1,900,000 2,100 1,600,000 2,200 GH_SEEP_77 530 0.03% 150 6.9% 660 0.04% 210 10%

Due to the often-diffuse nature of seeps, seep flow measurements are inherently imprecise. The comparisons reported here should be regarded as semi-quantitative.
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5.3 Line Creek Operation

5.3.1 Overview

Seep monitoring locations at LCO at presented in Figure 10. Seeps are color-coded by the comparison
permitted surface water sampling location. Table 13 summarizes the seeps visited during the 2022

RSMP.
Table 13: 2022 LCO Seeps
CgreT:pmail[izgn Permitted
Seep ID Group Name Surface Water Sug:ncwi)liwnzter Notes Seep Status
Sampl_lng Location Type
Location
LC_UDHP LC_DC_WR LC_DCDS SwW - ACTIVE
LC_UDP1 LC_DC_WR LC_DCDS SwW - ACTIVE
LC_SEEP8 LC_DC_WR LC_DCDS SwW - ACTIVE
LC_SEEP19 LC_HSP_WR LC_LC12 DL - ACTIVE
LC_3KM LC_MSA WR LC_LC9 DL - ACTIVE
LC_SEEP1 LC_MSA_WR LC_LC9 DL - ACTIVE
LC_WLC_LOT2 LC_WLC_WR LC_WLC DL - ACTIVE
LC_SEEP2 LC_MAXAM LC_LCDSSLCC DL - ACTIVE
LC_SEEP15 LC_DISTURBEDWSLOPE LC_LCDSSLCC DL - ACTIVE
LC_SEEP14 LC_DISTURBEDWSLOPE LC_LCDSSLCC DL Dry Sept 2022 ACTIVE
LC_SEEP10 LC_PLANT EV_ER4 DL - ACTIVE
LC_SEEP11 LC_PLANT EV_ER4 DL - ACTIVE

Permitted surface water sampling location types are surface water (SW) or discharge location (DL).

Mann-Kendall trend analyses were completed for OC for seep samples with seven or more sampling
events and are summarized in Table 14. A summary of Mann-Kendall trend analysis for all COls is
available in Appendix D.

The oxidation and MF influence categorization of seeps and modelled calcite and ferrihydrite saturation
at LCO is summarised in Table 15.
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Table 14: LCO — Summary of Mann-Kendall Trend Analysis for OC
m Iéi:dsgli\:ﬁg Nitrate-N Igieslse(r)wli\lﬁr(\j Sulfate Field pH
LC_UDHP No Trend No Trend No Trend No Trend Stable
LC_UDP1 Stable No Trend Stable Stable Stable
LC_SEEP8 No Trend - Stable - -
LC_SEEP19 No Trend Stable No Trend No Trend Stable
LC_3KM Decreasing Prob. Decreasing  Decreasing Stable No Trend
LC_SEEP1 - - Decreasing Stable No Trend
LC_WLC_LOT2 Stable Prob. Decreasing Stable Prob. Increasing -
LC_SEEP2 No Trend No Trend Stable Stable Stable
LC_SEEP15 - Decreasing Decreasing Stable Stable
LC_SEEP14 Decreasing - No Trend No Trend -
LC_SEEP10 Prob. Decreasing No Trend Stable No Trend Prob. Decreasing
LC_SEEP11 No Trend Stable No Trend No Trend Decreasing

“-” denotes trend analysis was not completed because of insufficient data or because concentrations of parameter have
been consistently less than, or marginally greater than the detection limit. Where increasing trends are noted, the cell is shaded
in orange.

Discussion

Summary

There are 12 RSMP seeps at LCO. The seeps will be discussed from upstream to downstream along
Line Creek.

All seeps at LCO were categorized as oxic and all seeps (except for LC_SEEP1 discussed below)
were categorized as not MF influenced (Table 15). Ferrihydrite was modelled and classified as
oversaturated for all seeps at LCO. Modelled calcite SIs were categorized as oversaturated for five
seeps (LC_SEEPS8, LC_SEEP1, LC 3KM, LC_WLC LOT2, and LC_SEEP15). Calcite presence has
not been noted at any of these seeps. Maps of modelled calcite saturation and presence during high
and low flows in Figure 11 and Figure 12, respectively, show no apparent spatial trends for calcite
saturation at LCO.

A comparison of average flows during high and low flows at each LCO seep and its associated
permitted surface water monitoring location is reported in Table 16. Several permitted surface water
monitoring locations at LCO do not have flow measurements against which to compare because the
location was not discharging or has not been measured over the monitoring period. No LCO seeps
(except LC_WLC LOT2 and LC_3KM discussed below) contribute significantly to their comparison
permitted surface water monitoring location counterparts.
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Table 15: Summary of Trends and Controls on Water Quality for Seeps at LCO
A . . . . OC and field pH Parameters
Seep ID Group Name Flow Period Oxidation MF Influence Calcite Status Calcite Calcite Precipitate Ferrihydrite Status Mann-Kendall Seasonality Above FWAL
Category (CaCOs aq) (CaCOs aq) Sl Presence (2022)
Trend BCWQGs
High Flow Oxic Not MF Influenced Undersaturated -0.19 No Oversaturated -
LC_UDHP LC_DC_WR - NOs-N, Se-T
Low Flow Oxic Not MF Influenced Undersaturated -0.056 No Oversaturated Higher SO4, Se, U-D
High Flow Oxic Not MF Influenced Undersaturated -0.12 No Oversaturated Higher Sb-D
LC_UDP1 LC_DC_WR - Se-T
Low Flow Oxic Not MF Influenced Undersaturated -0.17 No Oversaturated -
High Flow Oxic Not MF Influenced Oversaturated 0.99 No Oversaturated
LC_SEEPS8 LC_DC_WR - - Se-T
Low Flow Oxic Not MF Influenced Undersaturated 0.37 No Oversaturated
High Flow Oxic Not MF Influenced Undersaturated 0.11 No Oversaturated -
LC_SEEP19 LC_HSP_WR - S04, NOs-N, Se-T
Low Flow Oxic Not MF Influenced Undersaturated 0.28 No Oversaturated All studied parameters.
High Flow Oxic Not MF Influenced Oversaturated 1.0 No Potentially Oversaturated Higher SO4, Sb-D, Se
LC_3KM LC_MSA_WR - Se-T
Low Flow Oxic Not MF Influenced Potentially Oversaturated 0.76 No Oversaturated -
High Flow Oxic Potentially Not MF Influenced Oversaturated 0.7 No Oversaturated Higher Ni-D
LC_SEEP1 LC_MSA_WR - -
Low Flow Oxic Potentially Not MF Influenced Oversaturated 0.92 No Oversaturated -
High Flow Oxic Not MF Influenced Undersaturated 0.33 No Oversaturated :
LC_WLC_LOT?2 LC_WLC_WR Prob. 'ggeas'”g - SOu, Se-T, U-T
Low Flow Oxic Not MF Influenced Oversaturated 0.88 No Oversaturated 4
High Flow Oxic Not MF Influenced Undersaturated 0.056 No Oversaturated Higher TDS, NOs-N, SO4, Se, U-D
LC_SEEP2 LC_MAXAM - NOs-N, Se-T
Low Flow Oxic Not MF Influenced Potentially Undersaturated 0.16 No Oversaturated -
High Flow Oxic Not MF Influenced Potentially Oversaturated 0.76 No Oversaturated
LC_SEEP15 LC_DISTURBEDWSLOPE - - NOs-N, Se-T
Low Flow Oxic Not MF Influenced Potentially Oversaturated 0.73 No Oversaturated
High Flow Oxic Not MF Influenced Undersaturated 0.37 No Oversaturated
LC_SEEP14 LC_DISTURBEDWSLOPE - - NOs-N, Se-T
Low Flow Oxic Not MF Influenced Undersaturated 0.44 No Oversaturated
High Flow Oxic Not MF Influenced Undersaturated 0.11 No Oversaturated . Higher Zn-D
LC_SEEP10 LC_PLANT PrOb'ﬁggcreHas'”g -
Low Flow Oxic Not MF Influenced Undersaturated 0.017 No Equilibrium P -
High Flow Oxic Not MF Influenced Undersaturated 0.11 No Oversaturated A
LC_SEEP11 LC_PLANT Decreas;'“g field - Se-T
Low Flow Oxic Not MF Influenced Potentially Undersaturated 0.44 No Potentially Oversaturated P

Categorizations labelled as “Not Determined” indicate a seep where an equal number of instances occurred for each category, so classification could not be determined.

calcite precipitate presence (2022) denotes that the seep was visited, but no calcite presence field notes were made. Low flow calcite observations were conducted in July 2022.

“Stable or decreasing” indicates that Cd-D, NO3-N, Se-D, and SO, concentrations show stable, no trend, or decreasing trends while field pH shows a stable trend or no trend. “-“ denotes that there was insufficient data to conduct trend analysis.
“-* for seasonality denotes that no seasonality has been visually identified and for parameters above FWAL BCWQGs “-“ indicates that no COls were identified as above FWAL BCWQGs.
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Phase | (Line Creek)

There are nine RSMP seeps in the Line Creek watershed. The seeps will be discussed from upstream
to downstream along Line Creek.

Horseshoe Ridge Seeps

LC_SEEP19 is located on the north facing Horseshoe Ridge, downstream of previous waste rock
dump areas and upstream of Horseshoe Ridge Pond and the LC_LC12 surface water monitoring
location. LC_SEEP19 shows the most seasonality within the LCO RSMP seeps, with all COIs showing
higher concentrations during low flows. Total selenium concentrations at LC_SEEP19 (average 47
Mg/L) are consistently above the BC FWAL guideline; however, concentrations are consistently below
the BC FWAL guideline at the downstream LC_LC12 surface monitoring location (average 28 pg/L).
COl concentrations at LC_SEEP19 are stable based on Mann-Kendall analysis.

Mine Service Area Seeps

LC 3KM and LC_SEEP1 are downstream of the Mine Service Area (MSA) waste rock dump area and
upstream of the Line Creek Rock Drain and LC_LC9 surface water monitoring location. Based on
semi-quantitative analysis, LC_3KM is estimated to contribute up to 35% of the flow and 12% of the
sulfate load to LC_LC9, depending on the time of the year (Table 16). Before 2020, total selenium
concentrations at LC_3KM were consistently above the BC FWAL guideline. However, total selenium
concentrations have since decreased to below the BC FWAL guideline. No COI concentrations at
LC_LC9 are above the BC FWAL guidelines. Mann-Kendall analysis indicates no trend for the OC
concentrations at LC_3KM or LC_SEEP1. However, dissolved uranium concentrations are showing an
increasing trend (Appendix D). LC_SEEPL1 is the only RSMP seep at LCO that has been categorized
as potentially not MF influenced. However, the field pH at LC_SEEPL1 is neutral (average 8.0 pH), and
the seep has been categorized as not MF influenced since 2020. Based on PHREEQC modelling,
LC_3KM and LC_SEEP1 were classified as calcite oversaturated; however, calcite precipitate
presence has not been consistently observed at either location.

West Line Creek Seeps

LC_WLC_LOT2 is downstream of the West Line Creek waste rock dump area and upstream of the
LC_WLC surface water monitoring location. Based on semi-quantitative analysis, LC_WLC_LOT2 is
estimated to contribute up to 26% of the flow and 20% of the sulfate load to LC_WLC, depending on
the time of the year (Table 16). Sulfate and total selenium concentrations at LC_WLC_LOT2 have
been consistently above the BC FWAL guidelines (averages of 650 mg/L sulfate and 190 ug/L total
selenium). In addition, Mann-Kendall analysis indicates sulfate concentrations are probably increasing.
At LC_WLC, sulfate, nitrate-N, total selenium and total uranium concentrations are above the BC
FWAL guidelines (averages of 920 mg/L sulfate, 15 mg/L-N nitrate, 380 pg/L total selenium and 15
Mg/L total uranium). Modelled calcite saturation changed seasonally at LC_WLC _LOT2 from
undersaturated during high flows (average calcite Sl of 0.33) to oversaturated during low flows
(average calcite S| of 0.88). No calcite presence has been observed at this seep since 2018.
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LCO Valley Seeps

LC_SEEP2, LC_SEEP14, and LC_SEEP15 are located in the Line Creek valley bottom, upstream of
the surface water monitoring location LC_ LCDSSLCC. These three seeps do not appear to
significantly contribute flow or load to LC_LCDSSLCC. Total selenium and nitrate-N concentrations are
consistently above the BC FWAL guideline at LC_SEEP14 (average 4 pg/L selenium and 8.2 mg/L-N
nitrate) and LC_SEEP15 (average 140 pg/L selenium and 8.0 mg/L-N nitrate). Total selenium and
nitrate-N concentrations fluctuate around the guideline at LC_SEEP2. Total selenium concentrations at
LC_SEEP2 were measured at 4.8 and 1.6 pg/L during high flows and low flows, respectively, and
nitrate-N concentrations were measured at 12 and 0.53 mg/L-N, respectively. Mann-Kendall analysis
show no increasing trends for COI concentration at all three seeps. Downstream at LC_LCDSSLCC,
total selenium and nitrate-N concentrations are above BC FWAL guidelines (averages of 39 pg/L
selenium, and 8.6 mg/L-N nitrate). LC_SEEP15 is modelled to be potentially oversaturated for calcite,
and historically some calcite presence has been noted. However, no calcite was noted at this seep in
2022. No calcite presence has been observed at LC_SEEP2 or LC_SEEP14 and neither seep has
been categorized as potentially oversaturated or oversaturated.

LCO Plant Seeps

LC_SEEP10 and LC_SEEP11 are in the plant processing area upstream of the EV_ER4 surface water
monitoring location. Based on Mann-Kendall analysis, field pH is decreasing at LC_SEEP10 and
probably decreasing at LC_SEEP11. In addition, dissolved uranium is probably increasing (Appendix
D).

Phase Il (LCO Dry Creek)

Three seeps in the RSMP are located in the LCO Dry Creek watershed downstream of the LCO Dry
Creek Spoil: LC_UDHP, LC_UDP1, and LC_SEEPS. All three seeps have been classified as oxic and
not MF influenced. Modelled calcite Sls indicate an increasing trend going downstream, leading to a
higher potential for calcite precipitate formation. However, no calcite presence has been noted at any
of these locations. These three seeps do not appear to significantly contribute flow or load to
LC_DCDS.

Mann-Kendall analysis indicates that OC concentrations at these three seeps are either stable or show
no trend. However, dissolved antimony and dissolved uranium are increasing, dissolved nickel and
TDS are probably increasing at LC_UDHP (Figure 13 and Appendix D). TDS is also probably
increasing at LC_UDP1. Field pH measurements show that LC_SEEP8 pH (average 8.3 pH) is
generally one pH unit higher compared to pH at LC_UDP1 (average 7.5 pH) and LC_UDHP (average
7.4 pH). Nitrate-N concentrations are significantly higher at the most upstream seep (LC_UDHP)
(range 3.7 to 40 mg/L-N) compared to LC_UDP1 and LC_SEEPS8 (range 0.01 to 0.45 mg/L-N). Nitrate-
N concentrations at LC_UDHP are consistently above the BC FWAL guideline and consistently below
the guideline downstream at LC_UDP1 and LC_SEEPS8. Sulfate and dissolved selenium
concentrations are also significantly higher at LC_UDHP (sulfate ranges from 30 to 250 mg/L, and
selenium ranges from 10 to 110 pg/L) compared to LC_UDP1 an LC_SEEPS (sulfate ranges from 0.30
to 8.5 mg/L and dissolved selenium ranges from 0.14 to 3.2 ug/L). Total selenium concentrations are
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consistently above the BC FWAL guideline at LC_UDHP, vary around the guideline at LC_UDP1, and
are consistently below the guideline at LC_SEEP8. Downstream at LC_DCDS, nitrate-N and total
selenium concentrations are above the BC FWAL guidelines (average 24 mg/L-N nitrate and 44 pg/L
selenium).
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Table 16: Average seasonal flow and SO4 load for LCO seeps and comparison permitted surface water monitoring locations
Perr_nitt_ed Surfac_e Water P_erm_itted Surf_ace Water Seep Flow
F\;\?;?;irtt&grﬁ%:ﬁ}cge Monltorln%nl;at;g)attlon Flow Monitoring L((;(;z;\él)on SOs4 Load seep Location High Flow Low Flow High Flow Low Flow
row) PRt rowe PR e e ramt letereed
LC_DCDS 48,000 11,000 3,500 1,800 LC_SEEP8 - - - - - - - -
LC_UDHP 270 0.56% 130 1.1% 12 0.34% 18 1.0%
LC_UDP1 11 0.02% 3 0.03% 0 0.002% 0 0.001%
EV_ER4 - - - - LC_SEEP10 110 - 88 - 16 - 12 -
LC_SEEP11 110 - 150 - 10 - 12 -
LC_WLC 7,300 3,800 5,800 3,700 LC_WLC_LOT2 1,900 26% 380 10% 1,200 20% 230 6.1%
LC_LC12 - - - - LC_SEEP19 160 - 370 - 24 - 110 -
LC_LCDSSLCC 250,000 120,000 50,000 32,000 LC_SEEP15 110 0.05% 19 0.02% 31 0.06% 6 0.02%
LC_SEEP2 180 0.07% 9 0.01% 5 0.01% 0 0.001%
LC_SEEP14 8 0.003% 9 0.01% 1 0.003% 1 0.004%
LC_LC9 1,000 - 150 - LC_3KM 360 35% 96 - 18 12% 4 -
LC_SEEP1 10 1.0% 52 - 1 0.8% 5 -

Sources: https://srk.sharepoint.com/sites/INACAPR002058/Internal/Task%20200%20-%20Interpretation/CAPR002058_Loading_Calculations_rev0_amd.xIsx
Due to the often-diffuse nature of seeps, seep flow measurements are inherently imprecise. The comparisons reported here should be regarded as semi-quantitative.
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5.4 Elkview Operation

5.4.1 Overview

Seep monitoring locations at EVO at presented in Figure 14:. Seeps are color-coded by the
comparison permitted surface water sampling location. Table 17 summarizes the seeps visited during

the 2022 RSMP.

Table 17: 2022 EVO Seeps
Comparison Permitted
see 0 crovpame P e Suwewser o, Seep
Location Location Type
EV_SEEP_CFI3 EV_CCR EV_LC1 DL Dry June & = \c1ve
- - - - Sept 2022

EV_SEEP_CFI2 EV_CCR EV_LC1 SW - ACTIVE
EV_SEEP_CFI1 EV_CCR EV_LC1 SW - ACTIVE
EV_SEEP_10MILE9 EV_CEDARWR EV_LC1 SW - ACTIVE
EV_SEEP_10MILE5 EV_CEDARWR EV_LC1 SW - ACTIVE
EV_CN1 EV_CEDARWR EV_LC1 Sw - ACTIVE
EV_SEEP_PLANT23 EV_PLANT EV_GC2 DL - ACTIVE
EV_SEEP_BREAKERLAKE  EV_BALDYRIDGEWR EV_GC2 DL - ACTIVE
EV_SEEP_PLANT10 EV_PLANT EV_GC2 DL Drzyoigpt ACTIVE
EV_WLAGC EV_CCR/TP EV_GC2 DL - ACTIVE
EV_SEEP_PLANT11 EV_PLANT EV_OC1 SW - ACTIVE
EV_SEEP_PLANT1 EV_PLANT EV_OC1 SW Drzyoggpt ACTIVE
EV_SPR1B EV_SPARWOOD_RIDGE EV_MC2 SwW - ACTIVE
EV_SEEP_TURCON1 EV_BALDYRIDGEWR EV_AQ6 DL - ACTIVE
EV_SEEP_HOPPER2 EV_BALDYRIDGEWR EV_BC1 DL - ACTIVE
EV_SEEP_SOUTHPIT4 EV_SOUTHSLOPE EV_TC1 Sw - ACTIVE
EV_SEEP_SOUTHPIT3 EV_SOUTHSLOPE EV_TC1 SW - ACTIVE
EV_SEEP_ERICKSON2 EV_ERICKSON_WR EV_EC1 Sw - ACTIVE
EV_SEEP_SOUTHPIT6 EV_SOUTHPIT_PIT EV_SP1 DL - ACTIVE
EV_SEEP_ERICKSON1 EV_ERICKSON_WR EV_EC1 SwW - ACTIVE

Permitted surface water sampling location types are surface water (SW) or discharge location (DL).
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Mann-Kendall trend analyses were completed for OC for seep samples with seven or more sampling
events and are summarized in Table 18. A summary of Mann-Kendall trend analysis for all COls is

available in Appendix D.

The oxidation and MF influence categorization of seeps and modelled calcite and ferrihydrite saturation
at EVO is summarised in Table 19.

Table 18: EVO - Summary of Mann-Kendall Trend Analysis for OC
Site ID Parameter ?:iz:;r?lli\(;erg Nitrate-N gieslz(r)lli\llﬁg Sulfate Field pH
EV_SEEP_CFI3 - - - - -
EV_SEEP_CFI2 - - - - -
EV_SEEP_CFI1 - No Trend Stable - No Trend
EV_SEEP_10MILE9 Prob. Increasing No Trend No Trend Increasing Stable
EV_SEEP_10MILE5S No Trend Stable No Trend Stable Stable
EV_CN1 No Trend Stable Increasing No Trend Stable
EV_SEEP_PLANT23 Stable No Trend No Trend Stable Prob. Increasing
EV_SEEP_BREAKERLAKE Stable Stable Stable No Trend Stable
EV_SEEP_PLANT10 - - No Trend No Trend Stable
EV_WLAGC - Prob. Increasing - Stable No Trend
EV_SEEP_PLANT11 No Trend - Stable No Trend No Trend
EV_SEEP_PLANT1 No Trend - No Trend Stable Prob. Increasing
EV_SPR1B No Trend No Trend No Trend Stable No Trend
EV_SEEP_TURCON1 - No Trend No Trend Stable No Trend
EV_SEEP_HOPPER2 No Trend Stable No Trend No Trend Prob. Decreasing
EV_SEEP_SOUTHPIT4 - - No Trend No Trend Stable
EV_SEEP_SOUTHPIT3 Stable - Decreasing No Trend No Trend
EV_SEEP_ERICKSON2 Stable Prob. Decreasing  No Trend Stable No Trend
EV_SEEP_SOUTHPIT6 No Trend No Trend Decreasing No Trend Stable
EV_SEEP_ERICKSON1 No Trend - - Prob. Increasing Stable

“-” denotes trend analysis was not completed because of insufficient data or because concentrations of parameter have
been consistently less than, or marginally greater than the detection limit. Where increasing trends are noted, the cell is shaded

in orange.
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5.4.2

Discussion

Summary

There are 20 RSMP seeps at EVO. The seeps will be discussed from North to South.

All seeps at EVO (except for EV_SEEP_PLANT10 discussed below) were categorized as oxic (Table
19). All seeps (except for EV_SEEP_ERICKSON1 and EV_SEEP_PLANT23 discussed below) were
categorized as not MF influenced. Ferrihydrite was modelled and classified as oversaturated for all
seeps at EVO except at EV_SEEP_TURCONL1, EV_SEEP_PLANT10, and EV_SEEP_10MILE9.
Modelled calcite Sl indicate several seeps at EVO are categorized as oversaturated. Calcite precipitate
presence in the field does not consistently correlate with calcite saturation categorization. Maps of
modelled calcite saturation and presence during high and low flows in Figure 15 and Figure 16,
respectively, show no apparent spatial trends for calcite saturation at EVO.

A comparison of average flows during high and low flows at each EVO seep, and its associated
permitted surface water monitoring location is reported in Table 20. Five EVO seeps (EV_CN1,
EV_SEEP_CFI1, EV_SEEP_CFI2, EV_SEEP_HOPPERZ2, and EV_SEEP_PLANT11 discussed below)
have significant flow and loading estimates compared to their comparison permitted surface water
monitoring location counterpart.

Erickson Seeps

EV_SEEP_ERICKSON1 and EV_SEEP_ERICKSONZ2 are downstream of the South Pit Spoil area and
are compared to the EV_EC1 surface water monitoring location. Neither seep appears to have
significantly high flow or sulfate load estimates compared to EV_EC1. EV_SEEP_ERICKSON2 has the
highest dissolved uranium (average 17 pg/L) concentrations of the EVO RSMP seeps (averages of 2.9
Mg/l uranium). In addition, EV_SEEP_ERICKSON2 has relatively elevated concentrations for the OCs
and other COls in comparison to the other EVO RSMP seeps. Apart from dissolved cobalt,
EV_SEEP_ERICKSONLI (average 1.7 ug/L) has lower concentrations compared to
EV_SEEP_ERICKSONZ2 (average 0.39 pg/L). Sulfate, nitrate-N, total selenium, and total uranium are
consistently above the BC FWAL guidelines at both seeps (Appendix B). The same four parameters
are also above BC FWAL guidelines at EV_EC1. Mann-Kendall analysis indicates that sulfate
concentrations are probably increasing at EV_SEEP_ERICKSONL1. EV_SEEP_ERICKSONL1 has also
been categorized as possibly MF influenced during low flows. Sulfate concentrations are concisely
above 100 mg/L (average 460 mg/L) and Zn/Cd fluctuates close to 200 mg/mg (average 220 mg/mg).
The field pH at EV_SEEP_ERICKSONL1 is neutral (average 7.5 pH units).

South Pit Seeps

EV_SEEP_SOUTHPIT6 is downstream of the South Pit Spoil and compared to the EV_SP1 surface
water monitoring location. EV_SEEP_SOUTHPIT6 estimated sulfate load comes up to 15% compared
to EV_SP1 (Table 20). Sulfate (1,650 mg/L) and total selenium (140 pg/L) concentrations are
consistently above the BC FWAL guidelines. Sulfate and total selenium concentrations are also above
the BC FWAL guidelines at EV_SP1. Dissolved selenium concentrations indicate a decreasing trend
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based on Mann-Kendall analysis. Based on calcite SI modelling, EV_SEEP_SOUTHPIT6 has been
categorized as oversaturated and potentially oversaturated during high and low flows, respectively.
Calcite presence has historically been observed at this seep and was observed during 2022 high flows
sampling. EV_ SEEP_SOUTHPIT6 has relatively elevated TDS (2,560 mg/L), sulfate (1,650 mg/L),
and dissolved uranium (6.5 pg/L) concentrations compared to other EVO RSMP seeps (averages of
1,010 mg/L TDS, 460 mg/L sulfate, and 2.9 pg/L uranium).

EV_ SEEP_SOUTHPIT3 and EV_ SEEP_SOUTHPIT4 are downstream of the South Slope area and
compared to the EV_TC1 surface water monitoring location. Based on a semi-quantitative analysis,
neither seep has relatively high flows or sulfate load compared to EV_TC1 estimates. Total selenium
concentrations are above the BC FWAL guideline at EV_ SEEP_SOUTHPIT3 (average 5.3 pg/L).
selenium concentrations are not likely to increase further above the BC FWAL guideline as Mann-
Kendall analysis indicates a decreasing trend for dissolved selenium concentrations at EV_
SEEP_SOUTHPIT3. Total selenium concentrations are above the BC FWAL guideline at EV_TC1
(average 9.5 pg/L).

Baldy Ridge Seeps

EV_SEEP_HOPPERZ2 is downstream of the Sunshine Spoil area and compared to the EV_BC1
surface water monitoring location. The semi-quantitative loading and flow analysis indicates that
EV_SEEP_ HOPPERZ2 high flow average sulfate loadings are 18% compared to EV_BC1 high flow
average sulfate loadings. Sulfate, total cobalt, total selenium, and total uranium concentrations are
consistently above the BC FWAL guidelines. Concentrations for these parameters at EV_BC1 are also
above the BC FWAL guidelines. Field pH shows a probably decreasing trend based on Mann-Kendall
analysis, no other notable trends are noted. Besides EV_SEEP_ERICKSONZ2, EV_SEEP_HOPPER2
has the highest concentrations of TDS (average 2,870 mg/L), nitrate (20 mg/L-N), sulfate (1,830 mg/L),
dissolved cadmium (9.0 pg/L), dissolved cobalt (2.4 pg/L), dissolved nickel (37 ug/L), dissolved
selenium (570 pg/L), and dissolved uranium (15 pg/L) compared to the other EVO RSMP seeps.
Concentrations are relatively elevated for all COI. Calcite SI modelling indicates that
EV_SEEP_HOPPER?2 is potentially oversaturated during high flows. However, calcite presence has
never been observed in the field at this seep.

EV_SEEP_TURCONL1 is also downstream of the Baldy Ridge waste rock area but upstream of the
EV_AQ6 surface water monitoring location. Concentrations are relatively low at this seep, Mann-
Kendall analysis indicates dissolved uranium concentrations are probably increasing.

EV_SEEP_BREAKERLAKE also lies within the Baldy Ridge waste rock area, upstream of the EV_GC2
surface water monitoring location. All OC concentrations are stable or not trending based on Mann-
Kendall analysis. Field pH shows a seasonal trend at EV_SEEP_BREAKERLAKE, with lower pH
during low flows. Higher dissolved nickel concentrations coincide with lower pH values. In contrast,
dissolved antimony concentrations are higher during high flows at EV_SEEP_BREAKERLAKE.
EV_SEEP_BREAKERLAKE was categorized as oversaturated based on calcite SI modelling. No
calcite precipitate presence has been historically observed at this seep.
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EVO Plant Seeps

One seep within the EVO plant area (EV_SEEP_PLANT23) is compared to the EV_GC2 surface water
monitoring location. Sulfate concentrations (average 430 mg/L) are consistently above the BC FWAL
guideline at EV_SEEP_PLANT23 and total selenium concentrations (average 14 ug/L) are also above
the BC FWAL guideline. At EV_GC2, total selenium concentrations (50 ug/L) are consistently above
the BC FWAL guideline. All OC concentrations show a stable trend, or no trend based on Mann-
Kendall analysis. Field pH shows a probably increasing trend. EV_SEEP_PLANT23 has been
consistently categorized as potentially MF influenced. Sulfate concentrations are consistently above
100 mg/L (average 430 mg/L) and Zn/Cd is consistently above 200 mg/mg (4,600 mg/mg). However,
the field pH at EV_SEEP_PLANT23 continues to be neutral (average 7.5 pH units). Calcite SI
modelling has also categorized EV_SEEP_PLANT23 as potentially oversaturated during low flows.
Calcite presence in the field has been consistently noted each year since 2019.

Three seeps in the EVO Plant area (EV_SEEP_PLANT1, EV_SEEP_PLANT10, and
EV_SEEP_PLANT11) are upstream of the EV_OC1 surface water location. EV_SEEP_PLANT1 and
EV_SEEP_PLANT10 do not appear to significantly contribute flow or sulfate load to EV_OC1. Low flow
average sulfate loading at EV_SEEP_PLANTL11 is estimated to be 20% compared to low flow average
sulfate loading at EV_OC1. No OC concentrations show increasing trends based on Mann-Kendall
analysis. Field pH shows a probably increasing trend. Based on calcite S| modelling,
EV_SEEP_PLANTL1 is potentially oversaturated during high flows and EV_SEEP_PLANT11 is
potentially oversaturated during high and low flows. Calcite presence in the field has not been
consistently noted at either seep. EV_SEEP_PLANT10 was categorized as potentially suboxic during
high flows.

EVO CCR Seeps

EV_WLAGC is downstream of the EVO CCR area compared to the EV_GC2 surface water monitoring
location. Based on Mann-Kendall analysis, nitrate-N concentrations are probably increasing; however,
nitrate-N concentrations are relatively low (average 0.02 mg/L-N).

Three seeps (EV_CFI1, EV_CFI2, and EV_CFI3) within the EVO CCR area are compared to the
EV_LC1 surface water monitoring location. In Table 20, EV_SEEP_CFI1 and EV_SEEP_CFI2 are
estimated to have a relatively large portion of flow and sulfate load compared to EV_LC1.
EV_SEEP_CFI1 has flows up to 44% compared to EV_LC1 flows and EV_SEEP_CFI2 has flows up to
33% and sulfate loads up to 44% compared to EV_LC1 estimate flows and sulfate loading. No OC
concentrations show increasing trends based on Mann-Kendall analysis. Calcite SI modelling indicates
that all three seeps are oversaturated. Calcite presence has been observed at each seep, but not
consistently each year.

Cedar Seeps

There are three seeps (EV_CNL1, EV_SEEP_10MILE5, EV_SEEP_10MILE9) within the Cedar waste
rock area, upstream of the EV_LC1 surface water monitoring location. In Table 20, EV_CN1 is
estimated to contribute over 100% of flow and sulfate load to the downstream EV_LC1 location. As
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with other seeps that are estimated to contribute a significant percentage of flow and/or load, flow rates
at these seeps may have a high degree of uncertainty due to the challenge of measuring diffuse flow
accurately. Total selenium concentrations at EV_CN1 and EV_SEEP_10MILES5 are consistently above
the BC FWAL guideline (averages of 170 and 47 ug/L, respectively). Dissolved selenium
concentrations at EV_CN1 are increasing based on Mann-Kendall analysis. At EV_SEEP_10MILES9,
dissolved cadmium concentrations are probably increasing, and sulfate concentrations are increasing.
Dissolved uranium concentrations are increasing at all three seeps. Downstream at EV_LC1, total
selenium concentrations are sometimes above the BC FWAL guideline (average 3.3 pg/L).
EV_SEEP_10MILE9 has the lowest field pH of the EVO RSMP seeps (average 6.4 pH units).
However, this seep has not been categorized as potentially MF influenced. EV_SEEP_10MILE9 does
show relatively elevated dissolved cadmium concentrations. Based on calcite SI modelling, EV_CN1
has been categorized as potentially oversaturated during low flows and EV_SEEP_10MILE5 has been
categorized as potentially oversaturated during high flows and oversaturated during low flows. Calcite
precipitate has historically been observed at both seeps, but no precipitate was observed during 2022
sampling.

Sparwood Ridge Seeps

EV_SPRI1B is a new seep added to the RSMP in 2021, upstream of the EV_MC2 surface water
monitoring location. Total selenium concentrations are sometimes above the BC FWAL guideline
(average 6.0 pg/L). However, Mann-Kendall analysis indicates no dissolved selenium trending. Total
selenium concentration downstream at EV_MC2 are above the BC FWAL guideline (average 12 pg/).
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Table 19: Summary of Trends and Controls on Water Quality for Seeps at EVO
Oxidation Calcite Status Calcite Calcite OC and field pH Parameters
Seep ID Group Name Flow Period Cateqor MF Influence (CaCO:s aq) (CaCOs Precipitate Ferrihydrite Status Mann-Kendall Seasonality Above FWAL
gory saq aq) SI Presence (2022) Trend BCWQGs
High Flow Oxic Not MF Influenced Oversaturated 1 - Oversaturated
EV_SEEP_CFI3 EV_CCR - - -
Low Flow No Samples No Samples No Samples - - No Samples
High Flow Oxic Not MF Influenced Oversaturated 11 Yes Oversaturated
EV_SEEP_CFI2 EV_CCR - - -
Low Flow Oxic Not MF Influenced Oversaturated 0.93 Yes Oversaturated
High Flow Oxic Not MF Influenced Oversaturated 0.92 No Oversaturated
EV_SEEP_CFI1 EV_CCR - - -
Low Flow Oxic Not MF Influenced Not determined 0.67 - Potentially Oversaturated
High Flow Oxic Not MF Influenced Undersaturated -15 No Potentially at Equilibrium Increasing SO4
EV_SEEP_10MILE9 EV_CEDARWR Prob. Increasing - -
Low Flow Oxic Not MF Influenced Undersaturated -1.1 No Potentially at Equilibrium Cd-D
High Flow Oxic Not MF Influenced Potentially Oversaturated 0.82 No Oversaturated
EV_SEEP_10MILES EV_CEDARWR - - Se-T
Low Flow Oxic Not MF Influenced Oversaturated 0.97 No Not determined
High Flow Oxic Not MF Influenced Not determined 0.56 No Potentially Oversaturated -
EV_CN1 EV_CEDARWR Increasing Se-D " i} SOq4, Se-T
Low Flow Oxic Not MF Influenced Potentially Oversaturated 0.63 No Oversaturated ngher_ TDS, NOs-N,
S04, Ni-D, Se-D, U-D
High Flow Oxic Possibly MF Influenced Potentially Undersaturated 0.47 Yes Potentially Oversaturated Prob. Decreasin -
EV_SEEP_PLANT23 EV_PLANT fiel d oH 9 SOa, Se-T
Low Flow Oxic Possibly MF Influenced Potentially Oversaturated 0.75 Yes Oversaturated P Higher Sb
High Flow Oxic Not MF Influenced Oversaturated 0.7 No Oversaturated Higher Sb
EV_SEEP_BREAKERLAKE EV_BALDYRIDGEWR - -
Low Flow Oxic Not MF Influenced Potentially Undersaturated 0.54 No Oversaturated Lower pH, Higher Ni
High Flow  Potentially Suboxic  Potentially Not MF Influenced  Potentially Undersaturated 0.48 No Potentially at Equilibrium -
EV_SEEP_PLANT10 EV_PLANT - -
Low Flow Potentially Oxic Not MF Influenced Undersaturated 0.46 - Not determined Higher Ni-D
High Flow Oxic Not MF Influenced Undersaturated 0.54 No Oversaturated . Higher TDS, SOa4
Prob. Increasing
EV_WLAGC EV_CCR/TP NOa-N Higher NO=-N. Co-D -
Low Flow Oxic Not MF Influenced Undersaturated 0.32 No Oversaturated 3 9 Ni-3D ! '
High Flow Oxic Not MF Influenced Potentially Oversaturated 0.7 Yes Oversaturated Higher U-D
EV_SEEP_PLANT11 EV_PLANT - -
Low Flow Oxic Potentially Not MF Influenced Potentially Oversaturated 0.82 No Not determined -
High Flow Oxic Potentially Not MF Influenced Potentially Oversaturated 0.71 No Oversaturated :
EV_SEEP_PLANT1 EV_PLANT PrOb'ﬁeDlzcreHas'”g - -
Low Flow Oxic Not MF Influenced Undersaturated 0.5 - Oversaturated P
High Flow Oxic Potentially Not MF Influenced Undersaturated 0.39 - Oversaturated Higher Se-D
EV_SPR1B EV_SPARWOOD_RIDGE - Se-T
Low Flow Oxic Not MF Influenced Potentially Undersaturated 0.49 - Potentially Oversaturated Higher TDS
High Flow Oxic Not MF Influenced Undersaturated 0.065 No Equilibrium
EV_SEEP_TURCON1 EV_BALDYRIDGEWR - - -
Low Flow Oxic Not MF Influenced Undersaturated 0.076 No Potentially Undersaturated
High Flow Oxic Not MF Influenced Potentially Oversaturated 0.6 No Oversaturated Prob. Decreasin - S04, NOs-N,
EV_SEEP_HOPPER2 EV_BALDYRIDGEWR .field H 9 Se-T, U-T, Co-
Low Flow Oxic Not MF Influenced Potentially Undersaturated 0.5 No Oversaturated P Higher NOs-N, Co-D T
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Oxidation Calcite Status Calcite Calcite OC and field pH Parameters
Seep ID Group Name Flow Period Cateqor MF Influence (CaCO:s aq) (CaCOs Precipitate Ferrihydrite Status Mann-Kendall Seasonality Above FWAL
gory saq aq) SI Presence (2022) Trend BCWQGs
High Flow Oxic Not MF Influenced Undersaturated 0.23 No Oversaturated Higher U-D
EV_SEEP_SOUTHPIT4 EV_SOUTHSLOPE - -
Low Flow Oxic Not MF Influenced Undersaturated 0.25 - Oversaturated -
High Flow Oxic Not MF Influenced Potentially Undersaturated 0.55 No Oversaturated Higher Se-D
EV_SEEP_SOUTHPIT3 EV_SOUTHSLOPE - -
Low Flow Oxic Not MF Influenced Not determined 0.69 - Oversaturated -
High Flow Oxic Potentially Not MF Influenced  Potentially Undersaturated 0.78 No Oversaturated - SO4 NO=-N
EV_SEEP_ERICKSON2 EV_ERICKSON_WR - S;T U3-T '
Low Flow Oxic Potentially Not MF Influenced  Potentially Undersaturated 0.41 No Oversaturated Higher Cd-D ’
High Flow Oxic Not MF Influenced Oversaturated 1 Yes Oversaturated -
EV_SEEP_SOUTHPIT6 EV_SOUTHPIT_PIT - S04, Se-T
Low Flow Oxic Not MF Influenced Potentially Oversaturated 0.71 No Oversaturated Lower pH, SO4, Cd-D
High Flow Potentially Oxic Not Determined Undersaturated 0.16 No Oversaturated
EV_SEEP_ERICKSON1 EV_ERICKSON_WR - - SO4
Low Flow Oxic Possibly MF Influenced Undersaturated 0.15 - Potentially Oversaturated
Categorizations labelled as “Not Determined” indicate a seep where an equal number of instances occurred for each category, so classification could not be determined.
“-* calcite precipitate presence (2022) denotes that the seep was visited, but no calcite presence field notes were made. Low flow calcite observations were conducted in July 2022.
“Stable or decreasing” indicates that Cd-D, NOs-N, Se-D, and SO, concentrations show stable, no trend, or decreasing trends while field pH shows a stable trend or no trend. “-“ denotes that there was insufficient data to conduct trend analysis.
“-* for seasonality denotes that no seasonality has been visually identified and for parameters above FWAL BCWQGs “-“ indicates that no COls were identified as above FWAL BCWQGs.
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Table 20: Average seasonal flow and SO4 load for EVO seeps and comparison permitted surface water monitoring locations
Permitted Surface Water Permitted Surface Water Seep Flow
Permitted Monitoring Location Flow  Monitoring Location SOa )

Stluge:]cifo\:\i/r?éer (m3/d) Load (kg/d) Seep Location Low Flow High Flow Low Flow
Location High Flow  LowFlow  High Flow  Low Flow Flow (m¥d) ()I/_"O‘(’:;Egﬂltﬁ Flow (m?/d) (yc’of:;ﬁg;“gfg‘fg SO4 Load (kg/d) of’of’:;;’g:tig:g SO Load (kg/d) Of’ozgﬁgrr]”ﬂfaeg
EV_AQ6 - - - - EV_SEEP_TURCON1 40 - 52 - 2.5 - 6.1 -
EV_BC1 770 930 580 700 EV_SEEP_HOPPER2 49 6.5% 33 3.5% 110 18% 81 12%
EV_EC1 20,000 14,000 14,000 10,000 EV_SEEP_ERICKSON1 150 0.72% 210 1.5% 70 0.49% 100 1.0%

EV_SEEP_ERICKSON2 67 0.33% 15 0.11% 110 0.76% 28 0.28%
EV_GC2 5,100 2,900 1,100 830 EV_SEEP_BREAKERLAKE - - - - - - - -
EV_SEEP_PLANT23 17 0.33% 12 0.41% 6.9 0.63% 55 0.66%
EV_WLAGC 260 5.1% 130 4.4% 7.8 0.71% 3.1 0.38%
EV_LC1 240 200 16 13 EV_CN1 1600 700% 1700 840% 390 2400% 670 5000%
EV_SEEP_10MILES 3.5 1.5% 0.9 0.45% 1.2 7.4% 0.36 2.7%
EV_SEEP_10MILE9 8.3 3.5% 27 14% 0.1 0.61% 0.31 2.3%
EV_SEEP_CFI1 100 44% 57 29% 0.064 0.39% 0.049 0.37%
EV_SEEP_CFI2 77 33% 59 29% 7.1 44% 3 23%
EV_SEEP_CFI3 3.3 1.4% - - 0.5 3.1% - -
EV_MC2 1,500,000 220,000 130,000 32,000 EV_SPR1B 3.2 0.0002% 9.3 0.004% 0.37 0.0003% 1.2 0.004%
EV_OC1 800 360 61 15 EV_SEEP_PLANT10 1.3 0.17% 1.7 0.49% 0.85 1.4% 0.72 4.7%
EV_SEEP_PLANT1 14 1.7% 3.7 1.0% 1.3 2.1% 0.39 2.6%
EV_SEEP_PLANT11 26 3.2% 15 4.1% 4.7 7.7% 3 20%
EV_SP1 910 670 560 470 EV_SEEP_SOUTHPIT6 51 5.6% 43 6.5% 77 14% 70 15%
EV_TC1 1,200 430 60 30 EV_SEEP_SOUTHPIT3 20 1.7% 8.7 2.1% 1.3 2.2% 0.73 2.5%
EV_SEEP_SOUTHPIT4 28 2.3% 27 6.3% 0.11 0.18% 0.022 0.07%

Due to the often-diffuse nature of seeps, seep flow measurements are inherently imprecise. The comparisons reported here should be regarded as semi-quantitative.
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5.5

5.5.1 Overview

Coal Mountain Mine

Seep monitoring locations at CMm are presented in Figure 17. Seeps are color-coded by the
comparison permitted surface water sampling location. Table 21 summarizes the seeps visited during

the 2022 RSMP.

Table 21: 2022 CMm Seeps
Comparison Permitted
Seep ID Group Name Pvevr;:étrtesirigﬁﬁ;e Suéfrzzl\i/z Zter Notes Seep Status
Location Location Type
CM_37PIT-SEEP-E CM_37PIT CM_SPD DL - ACTIVE
CM_37PIT-SEEP-W CM_37PIT CM_SPD DL - ACTIVE
CM_WD4 CM_WESTWR CM_SPD DL - ACTIVE
CM_WD7 CM_WESTWR CM_SPD DL - ACTIVE
CM_WD15-SOURCE CM_WESTWR CM_SPD DL - ACTIVE
CM_WD18 CM_WESTWR CM_SPD DL - ACTIVE
CM_WD19 CM_WESTWR CM_SPD DL - ACTIVE
CM_MM-SEEP3 CM_MMCCR CM_SPD DL - ACTIVE
CM_NS1 CM_EASTWR CM_SPD DL - ACTIVE
CM_NS7 CM_MMCCR CM_SPD DL - ACTIVE
CM_NS4 CM_MMCCR CM_SPD DL - ACTIVE
CM_MM-SEEP1 CM_MMCCR CM_CcC1 DL - ACTIVE
CM_MM-SEEP5 CM_MMCCR CM_SPD DL - ACTIVE
CM_PLANT-SEEP1 CM_EASTWR CM_SPD DL - ACTIVE
CM_CCDS CM_EASTWR CM_CCOFF DL Dry Sept 2022 ACTIVE
CM_Cs1 CM_EASTWR CM_CCOFF DL - ACTIVE
Permitted surface water sampling location types are surface water (SW) or discharge location (DL).
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Mann-Kendall trend analyses were completed for OC for seep samples with seven or more sampling
events and are summarized in Table 22. A summary of Mann-Kendall trend analysis for all COls is
available in Appendix D.

The oxidation and MF influence categorization of seeps and modelled calcite and ferrihydrite saturation
at CMm are summarised in Table 23.

Table 22: CMm — Summary of Mann-Kendall Trend Analysis for OC

Parameter Dissolved Dissolved

Site ID Cadmium Nitrate-N Selenium Sulfate Field pH
CM_37PIT-SEEP-E Stable Stable No Trend Decreasing  Prob. Increasing
CM_37PIT-SEEP-W Decreasing No Trend No Trend Decreasing Increasing

CM_WD4 No Trend Stable Stable No Trend Stable
CM_WD7 Stable No Trend Stable No Trend No Trend
CM_WD15-SOURCE - - - - -
CM_WwD18 No Trend No Trend Stable Stable No Trend
CM_WD19 Stable Stable Stable No Trend No Trend
CM_MM-SEEP3 - - Stable Stable No Trend
CM_NS1 Decreasing No Trend No Trend No Trend No Trend
CM_NS7 Stable No Trend No Trend No Trend No Trend
CM_NS4 Stable Stable Prob. Decreasing Stable Stable
CM_MM-SEEP1 Prob. Increasing Stable Stable Stable No Trend
CM_MM-SEEP5 - - - - -
CM_PLANT-SEEP1 - - Stable Decreasing No Trend
CM_CCDS - - - - -
CM_Cs1 Prob. Increasing No Trend No Trend No Trend Stable

CM_MM-SEEP5 - - - - -

“-” denotes trend analysis was not completed because of insufficient data or because concentrations of parameter have
been consistently less than, or marginally greater than the detection limit. Where increasing trends are noted, the cell is shaded
in orange.

5.5.2 Discussion

Summary

Six CMm seeps were categorized as potentially suboxic or suboxic (Table 23). Seven seeps were
categorized as potentially MF influenced. Ferrihydrite was modelled and classified as oversaturated for
all seeps at CMm. Modelled calcite saturated was categorized as oversaturated at ten CMm seeps.
Maps of modelled calcite saturation and field presence during high and low flows in Figure 18 and
Figure 19, respectively, show a spatial east-west divide of calcite saturation categorization during low
flows at CMm, with more calcite observed along the west side of the facility.
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A comparison of average flows during high and low flows at each CMm seep, and its associated
permitted surface water monitoring location is reported in Table 24. No CMm seeps contribute
significantly to their comparison permitted surface water monitoring location counterparts.

37 Pit Seeps

Two seeps (CM_37PIT-SEEP-E and CM_37PIT-SEEP-W) are downstream of CMm’s 37 Pit and
upstream of CM_SPD. Sulfate (average of 560 mg/L at CM_37PIT-SEEP-E and 450 mg/L at
CM_37PIT-SEEP-W) and total cobalt concentrations (average of 41 ug/L at CM_37PIT-SEEP-E and
30 pg/L at CM_37PIT-SEEP-W) are consistently above the BC FWAL guideline at both these seeps.
Concentrations for sulfate and total cobalt are also above BC FWAL guidelines downstream at
CM_SPD (average 710 mg/L for sulfate and 23 pg/L for total cobalt). CM_37PIT-SEEP-E has been
categorized as potentially suboxic during high and low flows. Sulfate concentrations fluctuate around
500 mg/L (average 550 mg/L) and Se/SOs is consistently below 1x10° mol/ml (average 8.6x107
mol/mol). CM_37PIT-SEEP-E and CM_37PIT-SEEP-W have been categorized as potentially possibly
MF influenced or possibly MF influenced. Field pH at both seeps continues to be neutral (CM_37PIT-
SEEP-E average 7.4 and CM_37PIT-SEEP-W average 7.6 pH units). Sulfate concentrations at both
seeps are consistently above 100 mg/L, averaging 450 mg/L at CM_37PIT-SEEP-W and 560 mg/L at
CM_37PIT-SEEP-E. Zn/Cd fluctuates around 200 mg/mg (average 430 mg/mg) at CM_37PIT-SEEP-E,
and is consistently above (average 510 mg/mg) at CM_37PIT-SEEP-W.

West Seeps

Five seeps (CM_WD4, CM_WD7, CM_WD15-SOURCE, CM_WD18, CM_WD19) are downstream of
the CMm West waste rock area and upstream of CM_SPD. Sulfate and total selenium concentrations
at all five seeps are consistently above the BC FWAL guidelines. CM_WD15-SOURCE was
categorized as suboxic during both high and low flows. CM_WD19 was categorized as potentially
suboxic during both high and low flows. Sulfate concentrations are consistently above 500 mg/L at all
both seeps (average 1,420 mg/L at CM_WD15-SOURCE and 1,040 mg/L at CM_WD19). Se/SQa4 is
consistently below 1x10° mol/mol at CM_WD19 (average 7.9x10° mol/mol) and CM_WD15-SOURCE
(average 8.4 x10° mol/mol). Based on calcite S| modelling, all five seeps are oversaturated during low
flows. Calcite presence has not been observed at CM_WD4 but has been consistently observed at the
four other seeps in this area.

East Seeps

Two seeps (CM_PLANT-SEEP1 and CM_NS1) are downstream of CMm’s East waste rock area and
upstream of CM_SPD. Sulfate and total selenium concentrations at CM_NS1 are consistently above
BC FWAL guidelines (average 1,400 mg/L sulfate and 18 pg/L total selenium). Total cobalt
concentrations are above BC FWAL guidelines at CM_PLANT-SEEP1 (average 5.2 pg/L).
CM_PLANT-SEEP1 has been categorized as possibly MF influenced. Sulfate concentrations are
consistently above 100 mg/L (average 370 mg/L) and Zn/Cd is consistently above 200 mg/mg
(average 1,880 mg/mg). The field pH at CM_PLANT-SEEP1 is neutral (average 7.2 pH units). Calcite
S| modelling indicates that CM_PLANT-SEEPL1 is potentially oversaturated and CM_NS1 is
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oversaturated. Calcite presence has been reported at this CM_NS1 during 2021 low flow sampling and
2022 high flow sampling. Calcite precipitate presence has not been consistently observed at
CM_PLANT-SEEP1.

CM_CS1 and CM_CCDS are downstream of the East waste rock area and upstream of the
CM_CCOFF surface water monitoring location. Total selenium and nitrate-N concentrations are above
the BC FWAL guidelines (average 130 mg/L sulfate and 5.2 pg/L total selenium) at CM_CS1. Total
selenium concentrations are above the BC FWAL guidelines (5.4 pg/L) at CM_CCDS. Nitrate-N
concentrations at CM_CS1 are the highest across the CMm RSMP seeps (average 3.0 mg/L-N at
CM_CS1 compared to 0.56 mg/L-N). In contrast, dissolved metal concentrations at CM_CS1 are
relatively low compared to the other CMm RSMP seeps. Mann-Kendall analysis indicates that
dissolved cadmium concentrations at CM_CS1 are probably increasing.

CMm CCR Seeps

Five seeps (CM_NS4, CM_NS7, CM_MM-SEEP1, CM_MM-SEEP3, and CM_MM-SEEP5) are
downstream of the CCR area. CM_MM-SEEP1 is upstream of CM_CC1. CM_NS4, CM_NS7, and
CM_MM-SEEPS5 are upstream of CM_SPD. CM_MM-SEEP3 is not upstream of CM_SPD. However,
CM_SPD is still the most appropriate permitted surface water comparison point for CM_MM-SEEP3.
All five seeps have sulfate concentrations above the BC FWAL guideline. CM_NS4, CM_NS7 and
CM_MM-SEEP1 have total selenium concentrations above the BC FWAL guideline. Total cobalt
concentrations at CM_MM-SEEPS5 are above the BC FWAL guideline. Mann-Kendall analysis indicates
that dissolved cadmium concentrations are probably increasing at CM_MM-SEEP1. CM_MM-SEEP3 is
the only seep within the area with a suboxic categorization. CM_MM-SEEP3 sulfate concentrations are
consistently above 500 mg/L (average 770 mg/L) and Se/SOs is consistently below 1x10° mol/mol
(average 5.3x1