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EXECUTIVE SUMMARY

The Line Creek Local Aquatic Effects Monitoring Program (LAEMP) was primarily designed to
evaluate changes related to the commissioning of the West Line Creek (WLC) Active Water
Treatment Facility (AWTF) at the Line Creek Operation (LCQO). There are three main foci to the
monitoring in relation to the operation of the AWTF. Firstly, the fluidized bed reactor technology
used at the WLC AWTF for selenium and nitrate removal requires the addition of phosphorus to
the treatment process. Although the WLC AWTF is managed to minimize the amount of residual
phosphorus in treated effluent, there is potential for phosphorus concentrations to increase in Line
Creek downstream from the WLC AWTF discharge and potentially cause increased algal growth
and changes to the trophic status and biotic community structure. Secondly, selenium removal
from water involves microbial uptake, which deceases total selenium loads to Line Creek, but has
the potential to biotransform selenium into reduced and more readily available forms of selenium
to biota (i.e., selenite and organoselenium). The third focus of the LAEMP is to monitor other
conditions related to active water treatment that could potentially adversely influence the receiving
environment, other than those addressed by the first two foci.

Based on the above, the objectives for the Line Creek LAEMP were expressed as the following
study questions: (1) Is active water treatment affecting biological productivity downstream in
Line Creek? (2) Are tissue selenium concentrations reduced downstream from the WLC AWTF?
and (3) Is WLC AWTF operation affecting aquatic biota through thermal effects, effects on
dissolved oxygen concentrations, or concentrations of treatment-related constituents other than
nutrients or selenium? This report evaluates monitoring data up to the end of the 2020
calendar year.

The WLC AWTF was recommissioned in 2018 with an Advanced Oxidation Process (AOP"),
which is designed to reverse the shift in selenium species in AWTF effluent from
chemically-reduced species back to a selenate-dominated condition. This change in treatment
process was implemented in response to monitoring in 2016 and 2017 that confirmed elevated
aqueous concentrations of chemically-reduced selenium in AWTF effluent (which have greater
potential for bioaccumulation than selenate) and correspondingly elevated selenium
concentrations in benthic invertebrates. Discharge to the receiving environment from the AWTF
with AOP began on October 28, 2018 with variable flow and continued to do so until
December 30, 2018, at which time consistent treatment flow near the maximum capacity of the

T AOP refers to the advanced oxidation process and associated AWTF process modifications.
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facility began and has continued to do so into 2020. The scope of the present report covers until
the end of December 2020.

Biological productivity downstream in Line Creek did not appear to be influenced by operational
activities of the AWTF with AOP in 2020. Periphyton coverage at both mine-exposed (except for
RG_LILC3 and RG_LIDCOM) and reference areas was moderate in 2020 (based on
visual assessment) and showed temporal consistency with previous sampling during operations
with previous years except at two areas. Increased periphyton coverage was noted at RG_LILC3
and RG_LIDCOM but these results were not associated with increased nutrient concentrations
(nitrate, phosphorus, or orthophosphate) or increased periphyton coverage at monitoring areas
located between the two sites (RG_LISP24 and RG_LIDSL) suggesting the increased was
unlikely to be related to AWTF discharge. Benthic invertebrate biomass and density at mine-
exposed areas of Line Creek also showed no significant increases in 2020 related to previous
years that could be related to operation of the AWTF with AOP. Benthic invertebrate community
endpoints, as determined from kick and sweep sample collection, indicated no consistent adverse
change in community characteristics related to operation of the AWTF with AOP in 2020.
Similar to 2019, an increase in the percentage of sensitive taxa (Ephemeroptera) in 2020 at areas
of Line Creek furthest downstream from the AWTF discharge was suggestive of an improvement
in benthic invertebrate community structure in lower Line Creek areas. Overall, biological
productivity downstream from the WLC AWTF in 2020 did not change relative to previous years.

Concentrations of non-selenate forms of agueous selenium and selenium in benthic invertebrate
tissues were significantly lower in Line Creek during operation of the AWTF with AOP in 2020
compared to AWTF operation (without AOP). As a result, mean benthic invertebrate selenium
concentrations in 2020 were below the Level 1 Elk Valley Water Quality Plan (EVWQP; 13 mg/kg)
benchmark (for growth, reproduction, and survival of invertebrates) at all areas downstream of
the AWTF discharge (excluding one sampling event in April at RG_LILC3 which had a mean
selenium concentration of 14 mg/kg). Similar to past results, concentrations of aqueous non-
selenate species in 2020 were generally low and reflective of the low bioaccumulation in
benthic invertebrates. Comparison of benthic invertebrate selenium concentrations to the
selenium bioaccumulation model indicated that selenium bioaccumulation in 2020 was within
expectations of the model except three samples at RG_LILC3 (in April) were associated with
a seasonal (i.e., winter) increase in concentrations of aqueous non-selenate species.
Similar increases in aqueous non-selenate species were also observed in the winter of previous
years, both when the AWTF was operational with and without the AWTF (e.g., Minnow 2018b,
Minnow 2020a) and to some extent when flow through the AWTF without AOP was reduced in
early 2018 (Minnow 2019a). Despite exceeding selenium bioaccumulation model predictions,
selenium in the three samples from RG_LILC3 in April remained lower in concentration and closer
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to selenium bioaccumulation model upper prediction interval than those during ATWF operation
without AOP. Combined, the results from the 2020 LCO LAEMP indicated that the
recommissioned AWTF with AOP functioned as intended to decrease the non-selenate species
in AWTF effluent, resulting in selenium accumulation in benthic invertebrates from Line Creek
that, with the exception of three samples, would be expected based on the selenium
bioaccumulation model.

Operation of the AWTF with AOP in 2020 did not result in an obvious change in water temperature
or dissolved oxygen concentrations downstream in Line Creek. Evaluation of water quality
analytes demonstrated no increases in analyte concentrations that resulted in concentrations
above guidelines or water quality benchmarks during AWTF with AOP operation in 2020.
No acute toxicity effects were noted in 2019 for either downstream area evaluated
(LC_LC3 and less than previous year and/or were not influenced by AWTF discharge.

Overall, operation of the WLC AWTF with AOP in 2020 functioned as designed to remove
aqueous total selenium and nitrate from effluent. Recommissioning of the AWTF with AOP
resulted in reduced selenium bioaccumulation downstream in Line Creek relative to AWTF
operation without AOP by decreasing the concentrations of non-selenate species in
AWTF effluent. In addition, operation of the AWTF with AOP in 2020 did not influence the
receiving environment through effects to biological productivity, or through potential effects related
to factors other than nutrients or selenium. Results of the 2020 LCO LAEMP provide information
that supports Teck’s Adaptive Management Program and inform adjustments to monitoring.
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ACRONYMS AND ABBREVIATIONS

AMP — Adaptive Management Plan

ANOVA - Analysis of Variance

AOP — Advanced Oxidation Process

AWTF — Active Water Treatment Facility

BCWQG - British Columbia Water Quality Guideline

CABIN — Canadian Aquatic Biomonitoring Network

CMO - Coal Mountain Operation

DQR - Data Quality Review

EMC — Environmental Monitoring Committee

ENV — British Columbia Ministry of Environment and Climate Change Strategy
EPT — Ephemeroptera (mayflies), Plecoptera (stoneflies), Trichoptera (caddisflies)
EVFFHC - Elk Valley Fish and Fish Habitat Committee

EVO - Elkview Operation

EVWQP - Elk Valley Water Quality Plan

FRO - Fording River Operation

GHO - Greenhills Operation

HR-ICP-MS - High Resolution Inductively Coupled Plasma Mass Spectrometry
ICP-MS — Inductively Coupled Plasma Mass Spectrometry

K-M — Kaplan-Meier Method

LAEMP - Local Aquatic Effects Monitoring Program

LCO - Line Creek Operation

LPL — Lowest Practical Level, referring to taxonomic identification of benthic invertebrates
LRL — Laboratory Reporting Limit

QA/QC — Quality Assurance / Quality Control

RAEMP - Regional Aquatic Effects Monitoring Program

SPO - Site Performance Objective

SRC — Saskatchewan Research Council

WLC - West Line Creek
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1 INTRODUCTION

1.1 Background

Teck Coal Limited (Teck) operates five steelmaking coal mines in the Elk River watershed,
including the Fording River Operation (FRO), Greenhills Operation (GHO), Line Creek Operation
(LCO), Elkview Operation (EVO), and Coal Mountain Operation (CMO; Figure 1.1).
Discharges from the mines to the Elk River watershed are authorized by the British Columbia
Ministry of Environment and Climate Change Strategy (ENV) through permits that are periodically
issued under provisions of the Environmental Management Act. Permit 107517 specifies the
terms and conditions associated with discharges from Teck'’s five Elk Valley mine operations.

Section 8.3.1 of Permit 107517 (version March 11, 2021) outlines the requirements for the Line
Creek Local Aquatic Effects Monitoring Program (LAEMP) as follows:

“The Permittee must develop and implement a Local Aquatic Effects Monitoring program
fo determine the effects of the Line Creek discharge on the receiving environment.
An annual study design for the program must be prepared in consultation with the EMC?
and submitted to the Director for approval by May 1 each year.”

Also, Section 9.5 of Permit 107517 states:

The LAEMP Annual Reports must be reported on in accordance with generally accepted
standards of good scientific practice in a written report and submitted to the Director by
April 30 of each year following the data collection calendar year.

In addition to monitoring under the LAEMP, Teck’s Regional Aquatic Effects Monitoring Program
(RAEMP) is a requirement under Permit 107517, and provides comprehensive routine monitoring
and assessment of potential mine-related effects on the aquatic environment downstream from
Teck’s mines in the Elk Valley (i.e., annual sampling and more comprehensive monitoring every
three years, with the next cycle of annual sampling to be completed in September 2021).

Teck conducts a variety of additional programs to monitor, evaluate, and/or manage the aquatic
effects of mining operations within the Elk Valley at local and regional scales, including:

o Water quality monitoring;

2 EMC refers to the Environmental Monitoring Committee, which Teck was required to form under Permit 107517. The
EMC consists of representatives from Teck, ENV, the Ministry of Energy and Mines, Environment Canada, the Ktunaxa
Nation Council, Interior Health Authority, and an independent scientist. Environment Canada has agreed to provide
input on a case-by-case basis when requested by the other members of the EMC but has not yet been called upon
to participate. The EMC reviews submissions and provides technical advice to Teck and the ENV Director regarding
monitoring programs.

/—\_

April 2021 | 1



Department of Natural Resources Canada. All rights reserved. s

§ 600 000 620 000 640i000 660i000 680i000 700i000 §
o =3
8 ort Nelson 3%
) 3} )
Fort St. John
o o
o o
= =2
(= o
3 3
I Edmont n [t
Calg
S
o o
8 . g
g7 ine Creek g
w Operation o
o o
o o
= =2
=k o
B B
o I 5
[
I ALBERTA
3]
2y
© 4
x
<
<
o o
3 N Coleman e 3
27 5]
0 Blairmore ® 0
wn wn
X
(S N
./O, .
. e
Cr anbroo ntain
al
= =2
(=5 o
[ee] <o)
< ~
Te} wn
o o
o o
= =2
(=5 o
o ()
~ ~
Te} wn
L&
’ N
ﬁoot:anusa < 4
eserVer .
. ,
T : ~6" T T - I. - T
600,000 620,000 640,000 660,000 680,000 700,000
LEGEND Teck's Coal Mine Operations within the Elk River
| [Teck Coal Mine Operation Watershed, Southeast British Columbia
0 10 20 40 N
L 1 1 1 1 1 1 1 I km
Projection: North American Datum 1983 UTM Zone 11 U W‘(:)"E
Reproduced under licence from Her Majesty the Queen in Right of Canada,

Date: April 2021 .
Project 207202.0015 Figure 1.1

Document Path: C:\Users\MLaPalme\Trinity Consultants, Inc\Teck - 207202.0015 - LCO LAEMP\4 - GIS\LCO LAEMP\20-15 Figure 1.1 Teck Coal Limited Operation.mxd

April 2021 | 2




minnow environmental inc. Teck
Project 207202.0015 Line Creek LAEMP 2020

o Calcite monitoring;

e Fish and fish habitat management;
e Chronic Toxicity Testing Program;
o Tributary Management Plan; and
e Adaptive Management Plan

The goal of the Line Creek LAEMP is to assess site-specific conditions (e.g., commissioning of
active water treatment) on a more frequent and localized basis than the RAEMP, as required until
sufficient data have been collected, concerns no longer exist, or relevant monitoring can be
incorporated into the RAEMP.

1.2 Study Questions

Although the broader objective of the Line Creek LAEMP is to assess site-specific conditions at
LCO, the LAEMP was designed with the primary focus of monitoring aquatic health and evaluating
potential effects related to the commissioning of the West Line Creek (WLC) Active Water
Treatment Facility (AWTF) at LCO. Monitoring related to the operation of the WLC AWTF includes
three main foci for the assessment of potential adverse effects to the receiving environment.
These three foci are as follows:

1. The potential for changes in productivity, trophic status, and biological community
structure downstream of the WLC AWTF. The fluidized bed reactor technology used at
the WLC AWTF for selenium and nitrate removal requires the addition of phosphorus to
the treatment process. Although the WLC AWTF is managed to minimize the amount of
residual phosphorus in treated effluent, there is potential for phosphorus concentrations
to increase in Line Creek downstream from the WLC AWTF discharge.
Increased phosphorus concentrations in Line Creek could potentially cause increased
algal growth and changes to trophic status and biological community structure.

2. The potential for a change in the chemical form of selenium released into Line Creek from
the WLC AWTF. Selenium in surface waters of the EIk River watershed
(including downstream of Teck’s mines) is predominantly in the form of selenate, as would
be expected in the well-oxygenated, flowing stream habitats that dominate this watershed.
At the WLC AWTF, aqueous selenium is removed via uptake into microorganisms within
the treatment system where it is transformed to chemically-reduced forms
(e.g., selenite and organoselenium species). In aquatic receiving environments, some
reduced selenium species are accumulated into the base of the food web more readily
than selenate (Ogle et al. 1988; Riedel et al. 1996; Stewart et al. 2010). The WLC AWTF

(’_\_
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was recommissioned in 2018 with an Advanced Oxidation Process (AOP) to mitigate
observed increases in aqueous non-selenate selenium concentrations and in selenium
accumulation in aquatic biota in the receiving environment (see Section 1.3 for details).

3. The potential for other conditions related to active water treatment to adversely influence
the receiving environment (e.g., an increase in temperature or a decrease in dissolved
oxygen concentrations in treated water being released to Line Creek; discharge of
treatment-related constituents; or an increase in other aqueous constituents of concern).

Based on the above, the objectives for the Line Creek LAEMP were expressed as the following
study questions:

1. Is active water treatment affecting biological productivity downstream in Line Creek?
2. Are tissue selenium concentrations reduced downstream from the WLC AWTF?

3. Is WLC AWTF operation affecting aquatic biota through thermal effects, effects on
dissolved oxygen concentrations, or concentrations of treatment-related constituents
other than nutrients or selenium?

1.3 WLC AWTF Operational Timeline

Sampling for the Line Creek LAEMP began in September 2012 prior to initial commissioning of
the WLC AWTF in 2014 (Figure 1.2). Interpretive reports for the Line Creek LAEMP have been
submitted annually for monitoring that was initiated in 2014 (Minnow 2015, 2016, 2017a, 2018b,
2019b, 2020a).

The AWTF operated briefly in 2014 (July 24 to October 17) but was shut down due to challenges
with the performance of the facility, which included increased concentrations of selenium in
benthic invertebrates downstream of the AWTF relative to baseline (2012; Minnow 2015). It was
recommissioned in  October 2015, with the operational phase commencing
in February 2016 (Figure 1.2). An increase in selenium concentrations in benthic invertebrates
downstream of the AWTF was then noted in September 2016 (Minnow 2017a). Following this,
Teck identified challenges in the performance of the WLC AWTF with respect to
selenium treatment. Although treatment successfully resulted in lower aqueous total selenium
concentrations in Line Creek, aqueous concentrations of chemically-reduced selenium species
were elevated in AWTF effluent. These selenium species have greater potential for bioavailability
to aquatic biota than selenate, which is the dominant form in the influent and other areas of the
watershed (Minnow 2017a).

Continued monitoring in 2016 and 2017 confirmed that selenium concentrations in
benthic invertebrates were significantly elevated downstream of the AWTF discharge relative to
. —
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e = Tissue selenium analysis sampling event included in LAEMP Study Design or in the Approved AWTF Shutdown Plan. Multiple points in one month (i.e., April 2018) indicate multiple sampling events during the month.

o = Additional tissue selenium analysis sampling event.

|:| AWTF Non-Operational :l AWTF Initial Operations : AWTF Forward Flow I:l AWTF Operational
Figure 1.2: Overview of Completed Benthic Invertebrate Tissue Selenium Sampling Events in Relation to Phases of WLC AWTF Operation, 2014 to 2020

Notes: WLC = West Line Creek; AWTF = Active Water Treatment Facility; AOP = Advanced Oxidation Process; LAEMP = Local Aquatic Effects Monitoring Program.

[ 1 AWTF Flow Reduction

[ 1AWTF with AOP Forward Flow [0 AWTF with AOP Operational
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historical levels (Minnow 2017a, 2018b), and indicated that aqueous concentrations of
chemically-reduced selenium species were elevated in Line Creek downstream of the AWTF.
Teck then temporarily suspended AWTF operations in response to these results.
Specifically, effluent flow through the AWTF was decreased by approximately half® starting in
October 2017 before ceasing temporarily in March 2018 (Table 1.1, Figure 1.2), following the
receipt of necessary authorizations from regulators. The AWTF flow reduction and shutdown
process was supported by an approved monitoring plan (ENV 2018) that augmented the
monitoring outlined in the 2017 Line Creek LAEMP study design (Minnow 2017c). During the
shutdown period, concentrations of chemically-reduced aqueous selenium species decreased
substantially, as did selenium concentrations in benthic invertebrate tissues (Minnow 2019a).

The AWTF remained shut down until recommissioning with an advanced oxidation process
(AOP*) which was initiated on August 30, 2018 (no discharge to the environment occurred during
this initial recommissioning; Table 1.1, Figure 1.2). The AOP is designed to reverse the shift
in selenium species in AWTF effluent from chemically-reduced species back to
a (chemically-oxidized)  selenate-dominated condition thereby reducing the
bioavailability of selenium in Line Creek. Discharge to the receiving environment from the
AWTF with AOP began on October 28, 2018 with variable forward flow (Table 1.1, Figure 1.2)
and this continued until December 29, 2018 (120 days after the start of recommissioning
with AOP)%, after which the AWTF with AOP operational phase began. The AWTF with AOP
operational phase which started on December 20, 2018 has continued throughout 2019 and
2020 and is ongoing.® The AWTF was operational throughout 2020.7

3 AWTF effluent flow was approximately 5,300 - 5,500 m®day during operational phase, then was reduced to
approximately 2,500 m®/day during the flow reduction period.

4 AOP refers to the advanced oxidation process and associated AWTF process modifications.
5 AWTF effluent flow was 0 to approximately 7,500 m3/day during operation stabilization of AWTF with AOP.

8 The terminology used to describe the AWTF operational phase that began on December 30, 2018 (i.e., following the
AWTF/AOP recommissioning phase; August 30, 2018 to December 29, 2018) has been updated to more accurately
reflect AWTF/AOP operations during this time frame. Terminology in the 2019 LCO LAEMP report identified two AWTF
operational phases following AWTF/AOP recommissioning; “AWTF Operational Stabilization” and “AWTF/AOP Steady
State Operation” (Minnow 2020a). In the current report, the time period following AWTF/AOP recommissioning
(December 30, 2018 to present) has been identified as a termed as a single “AWTF with AOP Operational” phase.

7 The AWTF was shut down for brief periods of over 24 hours on four occasions in 2020. On July 14 and September
30, 2020, the AWTF was shut down for annual maintenance, while on September 20 and December 9, 2020 the
AWTF was shut down due to a power failure (lasting for ~50 h) and boiler issues (lasting for ~80 h), respectively (Teck
2021a).

(’_\_
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Table 1.1: Dates Associated with Phases of WLC AWTF Operation

Phase

Start

End

Approximate Flow

(m®/day)
Initial AWTF Commissioning Phase 24-Jul-14 26-Aug-14 Variable flow
Initial AWTF Discharge 27-Aug-14 16-Oct-14 Variable flow
AWTF Shutdown (no flow) 17-Oct-14 26-Oct-15 0
AWTF Forward Flow During Commissioning 26-Oct-15 31-Jan-16 Variable flow
AWTF Operational 01-Feb-16 14-Oct-17 ~5,300 to 5,500
AWTF Flow Reduction 15-Oct-17 08-Mar-18 ~2,500
AWTF Intakes Closed, System Dewatered 27-Feb-18 8-Mar-18 Variable flow
AWTF Shutdown (flow ceases) 9-Mar-18 27-Oct-18 0
AWTF/AOP Recommissioning No Discharge 30-Aug-18 27-Oct-18 0
Phase” (InFit‘i’;‘l”Sir:CEg’r‘ge) 28-Oct-18 29-Dec-18? 0 to 5,500
AWTF/AOP Operational 30-Dec-18 indefinitely ~7,500

Notes: WLC = West Line Creek. AWTF = Active Water Treatment Facility. AOP = Advanced Oxidation Process.

@120 days after recommissioning date.
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1.4 Linkages to Teck’s Adaptive Management Plan

As required in Permit 107517 Section 10, Teck has developed an Adaptive Management
Plan (AMP). The purpose of the AMP is to support implementation of the Elk Valley Water
Quality Plan (EVWQP) to achieve water quality and calcite targets, to be protective of human
health and the environment, and where necessary, restorative, and to facilitate continuous
improvement of water quality in the Elk Valley (Teck 2018). Following an adaptive management
framework, the AMP identifies six Management Questions that will be re-evaluated at regular
intervals as part of AMP updates throughout EVWQP implementation. Data from the RAEMP
(Minnow 2018d, Minnow 2020b) and the various LAEMPs (including the present
monitoring program) will feed into the adaptive management process to address these
Management Questions that collectively address the environmental management objectives of
the AMP (Teck 2018) and the EVWQP (Teck 2014). The AMP also identifies key uncertainties
that need to be reduced to fill gaps in current understanding and support achievement of the
EVWQP objectives.

Monitoring data from the LAEMP will contribute to the broader data set assessed every three
years within the RAEMP, in addition to addressing questions specific to the Line Creek LAEMP
on an annual basis. The RAEMP is designed to evaluate multiple management related questions,
such as Management Question #2, (i.e., “Will aquatic ecosystem health be protected by meeting
the long-term site performance objectives?) and Management Question #5 (i.e., “Does monitoring
indicate that mine-related changes in aquatic ecosystem conditions are consistent
with expectations?”). Additionally, for each Management Question a “Key Uncertainty” framework
has also been developed to identify data gaps and direct future work (as described in annual
AMP Reports). Information acquired from the Line Creek LAEMP will be used in conjunction with
studies in the Elk Valley area (including other LAEMPs) to reduce these uncertainties and provide
additional context to the ecological conditions of the Elk Valley area as a whole.

The evaluation of biological triggers for potential adaptive monitoring and management actions is
incorporated as part of Management Question #5 of the AMP (Teck 2018). Generally, triggers
are intended as a simple way to flag potential unexpected monitoring results that may require
additional evaluation and action under the adaptive management response framework. In the
2020 LCO LAEMP, percent EPT (Ephemeroptera [mayflies], Plecoptera [stoneflies],
and Trichoptera [caddisflies]) and composite-taxa benthic invertebrate tissue selenium
concentration were assessed against their respective biological triggers (additional information

and methods pertaining to this analysis can be found in Appendix E).
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The second annual AMP report was submitted on July 31, 2020 and included data from 2019
(Teck 2020). This report indicated that aqueous nitrate concentrations at the Line Creek
Compliance Point exceeded the Site Performance Objective (SPO; monthly average and
daily maximum) in 2019 (Teck 2020). This is consistent with the nitrate SPO exceedances
observed in 2018 at this site, which triggered an AMP response framework (Teck 2019b);
however, the magnitude of SPO exceedances in 2019 was lower than in 2018 (Teck 2020).
Actions associated with the AMP response to elevated aqueous nitrate concentrations in 2019
focused on further investigations and adjustments and are outlined in detail in the 2019 Annual
AMP report (Teck 2020). The investigation of cause identified blasting residue on waste rock as
the source of nitrate in Line Creek. Several adjustments have been implemented as part of the
AMP response framework and operations continue to implement and refine blasting practices,
continue evaluation of blasting products and the utilization of drill hole liners for blasting
(Teck 2019b). Additional mitigation is planned through long-term adjustments outlined in the 2019
Implementation Plan Adjustment (Teck 2019a).

Concentrations of aqueous total selenium also exceeded the SPO (daily maximum) at the Line
Creek Compliance Point in 2019 (two events; Teck 2020) also occurred in 2019 (Teck 2019b).
These exceedances were identified in the AMP response framework for 2019, which was
triggered in 2018 (Teck 2019b, 2020). Selenium monitoring related to the LCO LAEMP is focused
on concentrations in biota with the primary monitoring objective to evaluate conditions associated
with the WLC AWTF operation. Specifically, the Line Creek LAEMP Question #2 is: “Are tissue
selenium concentrations reduced downstream from the WLC AWTF?”. Adaptive management
actions related to this LCO LAEMP monitoring have been implemented based on changes to the
AWTF operational status as well as in response to biological tissue selenium results.
For example, previous monitoring actions have included the addition of supplemental monthly
monitoring of benthic invertebrate selenium concentrations between May and August 2019.
This was completed following forward flow (and discharge to the receiving environment which
began in October 2018) from the newly recommissioned AWTF with AOP support better
understanding of the AWTF with AOP performance. In addition, adjustments were made to the
timing of benthic invertebrate selenium monitoring in 2020 (per request of the EMC) to better
reflect spawning events of westslope cutthroat trout (see Minnow 2020c for details).
The implementation of actions under the adaptive management framework is not constrained to
the AMP or LAEMP annual reporting cycles, but may be (and have been) triggered at any time
during the course of each annual LAEMP cycle (results are reported on April 30™ of each year for
the preceding calendar year) depending on the answers to site-specific LAEMP questions and on
available data. Monitoring plans and schedules will continue to adapt to findings in the field and
operational needs.
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For more information on the adaptive management framework, the Management Questions, the
Key Uncertainties, the Response Framework, Continuous Improvement, linkages between the
AMP and other EVWQP programs, and AMP reporting, refer to the AMP (Teck 2018) and the
2019 Annual AMP report (Teck 2020).
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2 METHODS

2.1 Overview

The general approach for the Line Creek LAEMP (see Table 2.1) includes explanation of the
collected data and data evaluation in relation to each of the study questions. This report includes
data up to the end of the 2020 calendar year for all parameters. Historical data are also presented
where appropriate.

Water quality and biological samples were collected from established monitoring areas in Line
Creek and the Fording River (Table 2.2, Figure 2.1). These monitoring areas represent the same
locations that have been sampled for the LCO LAEMP since 20178 (Minnow 2018b) and include
areas both upstream and downstream of the AWTF discharge in Line Creek, as well as associated
reference areas (RG_LI24 and RG_SLINE). Specifically, RG_LCUT is situated upstream from
the AWTF discharge and mainly reflects water quality influences farther upstream on the main
stem of Line Creek (LC_LCUSWLC) when the AWTF is operating. When West Line Creek flows
are not being diverted to the AWTF for treatment (i.e., during reduction of effluent flow through
the AWTF or during AWTF shutdown) water quality at RG_LCUT also reflects input from West
Line Creek. The monitoring areas RG_LILC3, RG_LISP24, RG_LIDSL, RG_LIDCOM, and
RG_LI8 are monitoring areas downstream from the WLC AWTF that provide spatial resolution of
the potential influence of the AWTF treatment in Line Creek. Monitoring areas RG_FRUL and
RG_FO23 are situated in the Fording River upstream and downstream of the Line Creek
confluence, respectively (Table 2.2, Figure 2.1). Continuous water temperature is also monitored
at several locations (Figure 2.2, Table 2.3).

To address the study questions described in Section 1.2, the 2020 Line Creek LAEMP included
evaluation of the following components:

e Periphyton visual coverage scores;

e Benthic invertebrate density, biomass, community, and tissue selenium concentrations
(composite-taxa samples);

¢ Concentrations of nutrients, total selenium, selenium species, and other analytes
(i.e., those listed in Section 2.2.1) in water, based on routine water quality monitoring;

8 The LCO LAEMP locations monitored in 2020 were the same as those initially sampled for the LCO LAEMP in 2014
(Minnow 2015), with the addition of RG_LCUT (LC_LCUSWLC) in 2016 (Minnow 2017a), and RG_LISP24
(WL_DCP_SP24) and RG_LIDCOM (LC_LCC) in 2017 (Minnow 2018b).

(’_\_
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Table 2.1: General Approach for the 2020 Line Creek LAEMP, as Presented in the LAEMP Study Design (Minnow 2020a)

Key Questions

Assessment Endpoints

Measurement Endpoints

How Data will be Evaluated to Address Key

Water Sampling Areas Biological Sampling Areas Question®
Benthic Invertebrate Biomass -
Biological produc.t|V|ty downstream LC_LC1,LC_SLC, LC_WLC, . RG_LI24, RG_SLINE, RG_LILCS, Determine if there is an increase in periphyton
from the AWTF discharge post- Periphyton coverage, RG_LIDSL . . e
. . LC_LCUSWLC, LC_LC3, 7 coverage, benthic invertebrate biomass, or shift in
Is active water treatment affecting compared to pre-AWTF . Benthic invertebrate .
. . o . L Nutrient WL_DCP_SP24, LC_LCDSSLCC, . . . . community structure that has been demonstrated to
biological productivity downstream in |commissioning, among AWTF . biomass, Benthic Periphyton coverage and Benthic . . .
. . . concentrations LC_LCC, LC_LC4, LC_LCs, . . . correspond with changes in AWTF operational status
Line Creek? operational phases, and relative to invertebrate community |Invertebrate Community - RG_LI24, . . .
L LC_LC5 and changes in parameters associated with
productivity observed upstream from (see Table 2.4 for timing) structure RG_SLINE, RG_LCUT, RG_LILC3, roductivity (e.g., nutrient concentrations)
the discharge ' 9 RG_LISP24, RG_LIDSL, RG_LIDCOM, [P y (€9,
RG_LI8, RG_FRUL, RG_FO023
LC LC1,LC_SLC,LC_WLC,
Total and LC_LCUSWLC, LC_LC3,
dissolved WL_DCP_SP24, LC_LCDSSLCC, Determine if there is a change in benthic invertebrate
Tissue selenium concentrations selenium LC_LCC, LC_LC4, LC_LC6, - . 9 .
downstream from the AWTF trati LC_LC5 - - tissue selenium concentrations over time that
. . . . concentrations — - . RG_LI24, RG_SLINE, RG_LCUT, corresponds to changes in total selenium
Are tissue selenium concentrations |discharge post- compared to pre- (see Table 2.4 for timing) Benthic invertebrate . . o
L . ; RG_LILC3, RG_LISP24, RG_LIDSL, |concentrations or selenium speciation in water.
reduced downstream from the AWTF commissioning, among AWTF tissue selenium L . .
. X : RG_LIDCOM, RG_LI8, RG_FRUL, Benthic invertebrate community data being collected
AWTF? operational phases, and relative to LC_LC1,LC_SLC, LC_WLC, (composite-taxa f
. — — — RG_FO23 for other purposes can be used as supporting
concentrations observed upstream LC LCUSWLC, LC LC3, samples) evidence of ecosystem health status downstream from
from the discharge Selenium  WL_DCP_SP24, LC_LCDSSLCC, e AWTE y
speciation LC LCC,LC_LC4,LC _LCs,
LC LC5
(see Table 2.4 for timing)
5 locations in the effluent mixing
Temperature zone, and 1 location upstream of the Temperatures that are above/below the guideline, and

Is AWTF operation affecting aquatic
biota through thermal effects, effects
on dissolved oxygen concentrations
or concentrations of treatment-
related constituents other than
nutrients or selenium?

Biological community structure
downstream from the AWTF
discharge post- compared to pre-
AWTF commissioning, among AWTF
operational phases, and relative to
community structure observed
upstream from the discharge

(data loggers)

AWTF discharge (see Figure 2.2
and Table 2.3)

LC_LC1, LC_SLC, LC_WLC,
LC_LCUSWLC, LC_LC3,

Dissolved =~ WL_DCP_SP24, LC_LCDSSLCC,
oxygen LC_LCC,LC_LC4,LC_LCs,
LC_LC5
(see Table 2.4 for timing)
LC_SLC, WL_BFWB_OUT_SP21,
Toxicity LC_LC3LC_LCDSSLCC, LC_LC5

(see Table 2.4 for timing)

Benthic invertebrate
community structure

RG_LI24, RG_SLINE, RG_LCUT,
RG_LILC3, RG_LISP24, RG_LIDSL,
RG_LIDCOM, RG_LI8, RG_FRUL,
RG_FO23 (annually)

dissolved oxygen concentrations that are above the
threshold for effects to fish outside of the initial mixing
zone, and confirmation that the mixing zone is small,
will be indicative of effective management of treated
water discharge. Benthic invertebrate community data
being collected for other purposes can be used as
supporting evidence of ecosystem health status
downstream from the AWTF

Determine if there is a change in benthic invertebrate
community endpoints away from the reference
condition that does not correspond to observed
changes in nutrients or selenium concentrations

Notes: LAEMP = Local Aquatic Effects Monitoring Program. AWTF = Active Water Treatment Facility.
? Data evaluation approach presented differs slightly from the evaluation criteria in Table 2.1 of the study design. The data evaluation approach displayed herein is integrated for water and biological endpoints, and these were presented separately in the study design.
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Table 2.2: Monitoring Areas Associated with Line Creek LAEMP, 2020

Water Quality Sampling Station

Biological Sampling

Area
UTM (11U UTM (11U
Teck Location Code Nllfrlr\:ll?er Location Description ( ) Station ID Location Description ( )
Easting Northing Easting Northing
® LC LC1 E216142 Line Creek upstream of LCO and MSA North Pit 661979 5538254 RG_LI24 South fork of upper Line Creek 662214 5538393
Q
O . . . .
o LC_SLC E2s2149 ~ SouthLine Creek west side of Main Rock Drain, 660271 = 5531737 RG_SLINE South Line Creek upstream of Line Creek and LCO = 661122 5531374
upstream of Line Creek
Line Creek downstream of rock drain, upstream of Line Creek downstream of rock drain, downstream of
LC_LCUSWLC E293369 West Line Creek and AWTF outfall 660114 5532140 RG_LCUT West Line Creek and upstream of AWTF outfall 660114 5532140
LC LC3 0200337 Line Creek downstream ?L\t/;;St Line Creek and AWTF 660090 5532023 RG_LILC3 Line Creek downstream Z]L\t/;/a?lst Line Creek and AWTF 659911 5531818
X
3
'S Line Creek downstream of LC_WTF_OUT, Line Creek downstream of LC_WTF_OUT,
o WL_DCP_SP24 N/A approximately 50 m downstream of contingency pond 659684 5531191 RG_LISP24 approximately 50 m downstream of contingency pond 659674 5531168
3 discharge discharge
2
o . . . . . .
=3 LC_LCD.SSLCC £297110 Line Creek immediately downstream of South Line 659218 5530522 RG_LIDSL Line Creek downstream of South Line Creek 659294 5530583
$ (compliance) Creek confluence confluence
£
=
LC_LCC N/A Line Creek downstream of the compliance point 658185 5529820 RG_LIDCOM Line Creek downstream of the compliance point 658184 5529814
LC_LC4 020044 Line Creek canyon, upstream of Process Plant 655604 5528824 RG_LI8 Line Creek downstream of the canyon 655426 5528959
o5 LC_LC6 0200338 Fording River downstregm of Grace Creek, upstream of 654140 5533513 RG_FRUL Fording River downstregm of Grace Creek, upstream of 654530 5530162
@ é Line Creek Line Creek
52
QP
S5 (Orﬁjc;ﬁ(;%s) 0200028 Fording River downstream of Line Creek 652077 = 5528919 RG_FO23 Fording River downstream of Line Creek 652808 = 5528334

April 2021
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Table 2.3: Temperature Data Logger Locations, 2020

UTM (NAD83, 11U)
Logger ID Location Description

Easting Northing
T1 Temperature upstream of LC Intake 660137 5532111
T2 Temperature of Buffer Pond outlet box 660046 5532074
T3 Temperature in V-Notch Discharge 660140 5532096
T4 Temperature 5m Downstream of Discharge 660130 5532076
T5 Temperature at LC3 (100m DS of outfall) 660092 5532030
T6 Temperature at LCUT (upstream of LC Intake 660130 5532208

and T1 data logger)

e In situ water quality (including temperature and dissolved oxygen) at routine water quality
monitoring locations;

o Water temperature upstream and downstream of the WLC AWTF recorded continuously
with data loggers; and

e Toxicity of WLC AWTF effluent and surface water samples collected downstream of the
AWTF outfall, in the Fording River (downstream of Line Creek), and at reference.

Water quality monitoring and acute and chronic water toxicity testing results presented in this
report include requirements specified under Permit 107517 (ENV 2021). Biological sampling in
2020 was completed in accordance with the 2019 and 2020 LCO LAEMP study designs
(Minnow 2019b, 2020c). Benthic invertebrate tissue selenium monitoring was completed five
times in 2020; in late February and late April 2020 as specified in the 2019 LCO LAEMP
study design (Minnow 2019b), and in July, early September, and early December 2020 as
specified in the 2020 LCO LAEMP study design (Minnow 2020c). It should be noted that the
benthic invertebrate tissue selenium sampling events outlined in the previous LCO LAEMP
study designs (2018 and 2019) occurred in February, April, September, and December
(Minnow 2018c, 2019b), while sampling events encompassed by the 2020 LCO study design
occurred in late April, July, September, and December (i.e., compared to prior years the February
sampling event was removed and a July sampling event was added). This modification in the

/_\_
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timing of sample collection was requested by the EMC to provide more information on the dietary
exposure of westslope cutthroat trout to selenium (measured in benthic invertebrate
composite-taxa samples) close to their spawning window which occurs in the spring
(see Minnow 2020c for details).

Fish tissue monitoring (which was completed in previous years; Minnow 2018b, 2019a, 2020a)
was excluded from the 2020 LCO LAEMP monitoring program in an effort to help reduce the
potential for sampling stress on bull trout and westslope cutthroat populations in Line Creek
related to LAEMP monitoring activities. The exclusion of fish tissue monitoring in 2020 was
based on feedback from the EMC and the Elk Valley Fish and Fish Habitat Committee (EVFFHC)
and as a proactive measure in response to a decline in the Upper Fording
River westslope cutthroat trout population in 2019 (Cope 2020).

2.2  Water Quality
2.2.1 Routine Water Quality

Water quality data assessed as part of the Line Creek LAEMP included data for routine monitoring
managed by Teck (Tables 2.4 and 2.5), and water samples collected at the biological monitoring
stations concurrently with biological sampling (Table 2.2, Figure 2.1)°. Water quality data were
downloaded from Teck’s EQuIS™ database, including:

e Nutrient concentrations (i.e., nitrate, nitrite, ammonia, total phosphorus,
and orthophosphate); Selenium concentrations (i.e., total and dissolved selenium
concentrations, and selenium speciation results including concentrations of selenate,
selenite, dimethylselenoxide, methylseleninic acid, selenocyanate, selenomethionine,
methaneselenonic acid'?, selenosulphate, and unknown selenium species);

e Concentrations of analytes with early warning triggers under the AMP [i.e., total dissolved
solids, sulphate, total concentrations of antimony, barium, boron, lithium, manganese,
molybdenum, nickel, selenium (previously noted above), uranium, and zinc, and dissolved
concentrations of cadmium and cobalt];

9 The routine water quality monitoring locations and the biological monitoring locations for some areas differ slightly
(e.g., LC_LCUSWLC,; Figure 2.1).

0 The selenium species methaneselenonic acid was identified as an “unknown” selenium species (Se_Unknown; see
Appendix G) eluting between methylseleninic acid and selenomethionine in laboratory reports associated with the LCO
LAEMP prior to December 2020. For the present report, these “unknown’ species results have been identified as
methaneselenonic acid throughout 2020 results to maintain consistency in data interpretation of selenium speciation
results.

/—\_
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Table 2.4: Summary of Water Quality Monitoring for Permit 107517

Water Quality Samples
Teck Water Station Code EMS UTM (NAD&3, 11U) y P Toxicity®
Location Description (associated Biological Number Area Tvpe Field All Other Parameters Required y
Station Code in brackets) Easting Northing yp Parameters® Under Mine Permits” Acute’ = Chronic?
. LC_LC1
Line Creek upstream of LCO E216142 661979 5538254 Reference M M -
(RG_LI24)
South Line Creek LC_sLC E282149 660271 5531737 Reference M M Q/SA
(RG_SLINE)
Line Creek upstream of WLC AWTF LC_LCUSWLC E293369 660114 5532140 Mine-exposed M M -
(RG_LCUT)
West Line Creek (WLC) LC_WLC E261958 | 5532227 659998 Mine-exposed M M -
(RG_LCUT) P
Line Creek AWTF Influent WL_LCI_SP02 E293371 660138 = 5532109 Mine-exposed D M -
West Line Creek AWTF Influent WL_WLCI_SPO1 E293370 660011 5532218 Mine-exposed D M -
AWTF Effluent (buffer pond discharge) WL_BFWB_OUT_SP21 E291569 660050 = 5532070 Mine-exposed D Mm°® -
Line Creek ~200 m downstream of the WLC AWTF (RLCS_LLlEg3) 0200337 660090 5532023 Mine-exposed W/M w/mh Q/SA
. WL_DCP_SP24 .
Line Creek (RG_LISP24) - 659684 5531191 Mine-exposed S S -
Line Creek downstream South Line Creek Confluence Lc(;ﬁléCE%SSLS C E297110 659218 | 5530522 Mine-exposed WIM W/ME Q/SA
Line Creek downstream of compliance LC_LCC - 658185 | 5529820 Mine-exposed S S -
P (RG_LIDCOM) P
Line Creek upstream of the process plant and ~5,550 m LC LC4 L i i
downstream of the WLC AWTE (RG_LI8) 0200044 655604 @ 5528824 Mine-exposed WIM W/M
Fording River upstream Line Creek LC_LC6 0200338 654140 | 5533513 Mine-exposed S S -
9 P (RG_FRUL) P
: . . LC_LC5 :
Fording River downstream Line Creek (RG_F0O23) 0200028 652977 | 5528919 Mine-exposed WIM WIM Q/SA
Notes: "-" = Sampling will not be completed at this area; D = daily; T = twice monthly; M = monthly; W = weekly; W/M = weekly during freshet (March 15 to July 15); Q = quarterly; S = September (once). September sampling at WL_DCP_SP24,

LC_LCC, and LC_LC6 is not included in Permit 107517. Sampling frequency is currently managed through the permit, and after one year of data collection during sustained operation of the AWTF with AOP sampling frequency may be adjusted.

@ Dissolved oxygen, water temperature, specific conductance, pH (see Table 2.5).
® Parameters consistent with Permit 107517 (see Table 2.5 for details).

¢ Three times weekly for total selenium and 5-day Biochemical Oxygen Demand. Selenium speciation, sulphide, bromate, hydrogen peroxide, and ozone measured at frequency shown (in addition to parameters listed in footnote b).

4 Total phosphorus every two weeks from June 15" to September 30",

¢ Acute and chronic as per Permit 107517 requirements.
Q= Quarterly 96-hr rainbow trout LT5y; 48-hr Daphnia spp. LTs.

9 Q = Quarterly 7-day C. dubia growth and survival, 72-hr P. subcapitata growth tests; SA = Semi-annual 28-day H. azteca growth and survival tests in spring and fall, 30-day early life stage rainbow trout tests in spring and fall, 30-day early life stage

fathead minnow tests in summer and winter.

h 5-day Biochemical Oxygen Demand, sulfide, bromate, hydrogen peroxide measured at frequency shown (in addition to parameters listed in footnote b).
"Bromate and hydrogen peroxide measured at frequency shown (in addition to parameters listed in footnote b).
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Table 2.5: Water Quality Parameters Required Under Permit 107517°

Category

Parameters

Field Parameters

temperature, specific conductance, dissolved oxygen (DO), pH

Conventional Parameters

specific conductance, total dissolved solids (TDS), total suspended solids (TSS), hardness, alkalinity, dissolved
organic carbon (DOC), total organic carbon (TOC), turbidity

Major lons

bromide, fluoride, calcium, chloride, magnesium, potassium, sodium, sulphate

Nutrients

ammonia, nitrate, nitrite, total Kjeldahl nitrogen (TKN), orthophosphate, total phosphorus

Total and Dissolved Metals

aluminum, antimony, arsenic, barium, beryllium, bismuth, boron, cadmium, chromium, cobalt, copper, iron,
lead, lithium, manganese, mercury, molybdenum, nickel, selenium, silver, strontium, thallium, tin, titanium,
uranium, vanadium, zinc

@ Parameters are consistent with those outlined in Table 24, Appendix 3 of Permit 107517.

19



minnow environmental inc. Teck
Project 207202.0015 Line Creek LAEMP 2020

e Concentrations of analytes with British Columbia Water Quality Guidelines
(BCWQG; BCMOECCS 2019, 2021) and/or water quality benchmarks

e (Teck 2014, Golder 2017b; see Appendix Table D.1 for a list of analytes and associated
screening values); and

e In situ water quality data (i.e., temperature, pH, specific conductivity, and
dissolved oxygen).

Quality assurance and quality control (QA/QC) associated with routine water quality monitoring
were discussed in the annual water quality report for Permit 107517 (Teck 2021b). Quality control
results associated with water samples collected concurrently with biological samples are
discussed in greater detail in the Data Quality Review (DQR) in Appendix A (see Appendix G for
applicable laboratory reports).

2.2.2 Toxicity Testing

Effluent samples from the WLC AWTF (WL_BFWB_OUT_SP21) were collected for acute toxicity
testing, as stipulated in Permit 107517 (Table 2.4). The following acute toxicity tests
were performed:

e Single concentration acute toxicity test (96-hour LTsp) using rainbow trout
(Oncorhynchus mykiss); universal method: EPS 1/RM/9
(Environment Canada 2007a); and

e Single concentration acute toxicity test (48-hour LTse) using Daphnia spp.; universal
method: EPS 1/RM/11 (Environment Canada 1996).

Chronic toxicity tests were also completed on water samples collected quarterly and semiannually
in 2020 at two mine-exposed areas of Line Creek (Compliance Point [LC_LCDSSLCC]
and LC_LC3) and at one mine-exposed area of the Fording River (LC_LC5; Table 2.4,
Figure 2.1), as per the Permit 107517 (March 11, 2021). Chronic toxicity tests were also
completed on water samples from one reference area (LC_SLC) in 2020 to develop a
within-watershed reference location for Line Creek. The quarterly and semi-annual tests were
completed as follows:

Quarterly tests:

e 72-hour growth/inhibition test using a freshwater alga (Pseudokirchneriella subcapitata),
conducted using method: EPS1/RM/25 (Environment Canada 2007b); and
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e 7-day test of reproduction and survival using a cladoceran (Ceriodaphnia dubia),
conducted using method: EPS1/RM/21 (Environment Canada 2007c)'".

Semi-annual tests - Q2 and Q4:

o 28-day water-only test of growth and survival using a freshwater amphipod
(Hyalella azteca), conducted using methods adapted from USEPA (2000); and

o 30-day early life stage toxicity test using rainbow trout, conducted using method:
EPS 1/RM/28- 1E (Environment Canada 1998).

Semi-annual tests - Q1 and Q3:

o 30-day early life stage toxicity test using fathead minnow (Pimephales promelas),
conducted using methods adapted from: EPA-712-C-96-121; USEPA 1996;
and E1241-05; ASTM 2013.

Chronic toxicity results for each individual endpoint for each species were then categorized into
one of the three categories: ‘no adverse response’, ‘possible adverse response’, and ‘likely
adverse response’.'? Toxicity tests and associated QA/QC measures were completed by a
qualified third-party laboratory. Water quality samples were collected during toxicity testing to
support evaluation of toxicity results. The results were summarized in annual reports completed
in accordance with Permit 107517 (Teck 2021, Golder 2021). Applicable results
(i.e., for monitoring stations in Line Creek associated with the LAEMP) are summarized in
this report. '3

™ A single bioassay was used for each test area, with the test allowed to continue to 8 days (per request of the EMC).
The lab collected and compiled data for both 7- and 8-d test length, and the results of the two test durations for C. dubia
are compared in the interpretive report (Golder 2021).

2 No adverse response: response not significantly lower than one or more references or response is below the regional
normal range with an effect size of <20% relative to the mean of batch-specific references. Possible adverse response:
response significantly lower than one or more references in the batch and not below the local normal range with an
effect size of 20-50% relative to the mean of batch specific references or response is significantly lower than references
and the local normal range, but not below the regional normal range. Likely adverse response: response significantly
lower than one or more references in the batch and below the local and regional normal range or response
is significantly lower than references but not below the local normal range with an effect size >50% relative to the mean
of batch-specific references.

3 Interpretation of chronic toxicity results in the present report was specifically focused on applicable results for
monitoring stations located in Line Creek that were compared to the Line Creek reference (LC_SLC). LC_LC5 is
located in the Fording River below the confluence with Line Creek (Figure 2.1), and results from this area were not
compared to the Line Creek reference (LC_SLC), but rather compared to the Fording River reference (FR_UFRT;
Golder 2021). Therefore, although chronic toxicity monitoring was competed at LC_LC5 in 2020, results of this
monitoring were not integrated into this report. See Golder 2021 for detailed chronic toxicity results for this monitoring
area.

/—\_
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23 Primary Productivity

Periphyton coverage was visually scored during the September 2020 sampling event at each of
the ten sampling areas where benthic invertebrates were collected by kick sampling (Table 2.6),
consistent with the 2020 study design (Minnow 2020c). Scores were recorded for five stations
located a minimum of 5 m apart in each area, and were based on the categories defined in the
Canadian Aquatic Biomonitoring Network (CABIN) sampling method
(Environment Canada 2012a):

1. Rocks not slippery, no obvious colour (<0.5 mm thick);
2. Rocks slightly slippery, yellow-brown to light green colour (0.5 - 1 mm thick);

3. Rocks have noticeable slippery feel, patches of thicker green to brown algae
(1 = 5 mm thick);

4. Rocks are very slippery, numerous clumps (5 - 20 mm thick); and
5. Rocks mostly obscured by algae mat, may have long strands (>20 mm thick).
24 Secondary Productivity and Invertebrate Community Structure (Hess Sampling)

Samples for analysis of benthic invertebrate density, biomass, and community structure were
collected in September 2020 from two areas in Line Creek downstream from the WLC AWTF
(RG_LILC3 and RG_LIDSL), and at two reference areas (RG_SLINE and RG_LI24).
Five samples were collected at each reference area and 10 at each mine-exposed area
(Table 2.6, Figure 2.1). The samples were collected using a Hess sampler (0.1 m?sampling area)
with 500 ym mesh. Stations were located a minimum of 5 m apart to represent the overall area.

A single sample was collected at each station by carefully inserting the base of the Hess sampler
into the substrate to a depth of approximately 5 to 10 cm. Gravel or cobble enclosed within the
Hess sampler was carefully washed while allowing the current to carry dislodged organisms into
the mesh collection net. Organisms collected into the net were rinsed into the bottom of the net,
and then into a labelled wide-mouth plastic jar. Samples were preserved to a nominal
concentration of 10% buffered formalin in ambient water within approximately 6 hours of
collection, so biomass was not lost through predation or decomposition of tissues before the
samples were sorted at the laboratory.

Benthic invertebrate biomass samples were sent to ZEAS Inc. (lead taxonomist Danuta Zaranko)
in Nobleton, ON, for sorting and taxonomic identification. At the laboratory, preserved organisms
in each sample were sorted from the sample debris, identified, and weighed at the family-level
of taxonomy. Each family group of organisms was placed onto a fine cloth to drain excess surface

(’_\_
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Table 2.6: Primary and Secondary Productivity and Benthic Invertebrate Community
Sampling Completed in Line Creek and Fording River in September 2020 Compared to
the 2020 LAEMP Study Design (Minnow 2020a)

Biological Sampling
Periphyton Benthic Invertebrates
Area
Type | Biological . . Hess Sampling
Area Code |Visual Coverage Score Kick Samp.llng (Density, Biomass,
(Community) .
Community)
Q RG_SLINE n=5 () n=3 (V) n=5 ()
2
Q
4 RG_LI24 n=5 (V) n=3 (V) n=5 (V)
RG_LCUT n=5 (\) n=1 () -
o RG_LILC3 n=5 () n=3 (V) n=10 (V)
2
(&)
%’ RG_LISP24 n=5 (V) n=1 () -
°
(O]
3
% RG_LIDSL n=5 () n=3 () n=10 ()
)
£
= | Re_LIDCOM n=5 (\) n=1 (V) :
RG_LI8 n=5 (\) n=3 (\) -
Q0
% 2 | RG_FRUL n=5 () n=1 () -
o4
s 2
o T
£ 5| RG_FO23 n=5 (V) n=1 (V) -
S
Notes: "-" = not sampled; "\" = target sample size was met.
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moisture before being weighed to the nearest 0.1 mg. Sorting efficiency and sub-sampling
accuracy and precision were quantified using methods outlined by Environment Canada
(2012b, 2014). Total and family-level density and biomass were reported for each sample
(preserved wet weight; see Appendix G for laboratory reports).

25 Benthic Invertebrate Community Structure (Kick Sampling)

Three replicate samples were collected during the September 2020 sampling event from areas
downstream from the AWTF outfall that have been monitored consistently over time
(RG_LILC3, RG_LIDSL, and RG _LI8) and at each reference area (RG_SLINE, RG_LI24;
Table 2.6, Figure 2.1). Replicates were collected from stations spaced a minimum of 50 m apart,
where habitat allowed (i.e., riffle habitat was present) and sampling could be completed safely.
Single kick and sweep samples were also collected from riffle habitat at RG_LCUT
(located upstream from the AWTF discharge), RG_LISP24, and RG_LIDCOM to provide
additional spatial resolution of community characteristics (Table 2.6).

Benthic invertebrate community sampling followed the CABIN protocol, which involved a 3-minute
travelling kick to dislodge organisms into a net having a triangular aperture measuring 36 cm per
side and mesh having 400 um openings (Environment Canada 2012a). During sampling, the field
technician moved across the stream channel (from bank to bank, depending on stream depth
and width) in an upstream direction. With the net being held immediately downstream of the
technician’s feet, the detritus and invertebrates disturbed from the substrate were passively
collected in the kick-net by the stream current. After three minutes of sampling time, the sampler
returned to the stream bank with the sample. The kick-net was rinsed with water to move all
debris and invertebrates into the collection cup at the bottom of the net. The collection cup was
then removed, and the contents poured into a labelled plastic jar and preserved to a nominal
concentration of 10% buffered formalin in ambient water.

Benthic invertebrate community samples were sent to Cordillera Consulting (lead taxonomist
Scott Finlayson), in Summerland BC, for sorting and taxonomic identification to the lowest
practical level (LPL; typically genus or species). At the beginning of the sorting process, the total
number of preserved organisms in each sample was estimated. If the total number was estimated
to be greater than 300, then the sample was sub-sampled for sorting and enumeration.
A minimum of 5% of each sample was sorted, consistent with requirements specified by
Environment Canada (2012b, 2014). Sorting efficiency and sub-sampling accuracy and precision
were quantified using methods outlined by Environment Canada (2012b, 2014). Total organism
abundance was reported for each sample (see Appendix G for laboratory reports).

Consistent with the requirements of the CABIN sampling protocol, supporting habitat information
(i.e., water velocity and depth, in situ water quality [temperature, dissolved oxygen, specific
. —
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conductivity, pH], canopy cover, substrate characteristics [100 pebble count], etc.)
was documented concurrent with benthic invertebrate community samples
(Environment Canada 2012a). In addition to the CABIN requirements, measurements of calcite
presence and concretion were made on a total of 100 particles (concurrent, and on the same
particles used in the 100-pebble count) using methods described by Teck (2016). Consistent with
the Teck methodology for monitoring calcite, an adaptation of the Wolman pebble count was used
to characterize calcite deposition by also recording the presence (score = 1) or absence
(score = 0) of calcite on each particle. The degree of concretion was assessed by determining if
the particle was removed with negligible resistance (not concreted; score = 0),
noticeable resistance but removable (partially concreted; score = 1), or immovable
(fully concreted; score = 2). If distinct particles were not visible due to heavy calcification,
values of 1 (for presence) and 2 (for concretion) were recorded. If fines were encountered and
calcite presence could not be visually confirmed, values of 0 (for presence) and 0 (for concretion)
were recorded. If rocks were visible under fine material, the rock was selected for
calcite measurements.

The results for the 100 particles were then be expressed as a Calcite Index (Cl) based on the
following equation (Teck 2016):

Cl = CL, + Cl;
Where:

Cl = Calcite Index

Number of particles with calcite
100

CIp = Calcite Presence Score =

Sum of particle concretion scores
100

Cl. = Calcite Concretion Score =

2.6 Benthic Invertebrate Tissue Selenium Concentrations

As outlined in Section 2.1, benthic invertebrate tissue selenium sampling was completed in
accordance with the 2019 and 2020 LCO LAEMP study designs (Minnow 2019b, 2020c).
Five sampling events were completed in 2020: February and late April (Minnow 2019b), and July,
late August/early September, and late November/early December (Minnow 2020c). Ten replicate
benthic invertebrate tissue samples were collected from each sampling area in February,
April, and July while five replicates were collected from each area in August/September
and November/December (Table 2.7). The level of replication completed for each of the sampling
events is consistent with the 2019 and 2020 LCO LAEMP study designs (Minnow 2019b, 2020c)
with the exception of July when the number of replicates collected at each area (n=10) was higher
than outlined in the 2020 LCO LAEMP Study Design (n=5; Minnow 2020c). As outlined in the
-
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Table 2.7: Benthic Invertebrate Composite-Taxa Tissue Selenium Sampling for Line Creek LAEMP, 2020

g AWTF with AOP Operation Stabilization
£ | Biological Area
o Code
< Feb Apr Jul Aug 25 to Nov 30 to
24 to 26 27 to 30 13 to 16° Sep 1 Dec 2
§ RG_SLINE n=10 () n=10 (V) n=10 () n=5 () n=5 (V)
(0]
HG_J
K RG_LI24 n=10 (V) n=10 (\) n=10 (V) n=5 () n=5 (V)
RG_LCUT n=10 () n=10 (\) n=10 (V) n=5 () n=5 (V)
RG_LILC3 n=10 () n=10 (\) n=10 () n=5 () n=5 (V)
RG_LISP24 n=10 () n=10 () n=10 () n=5 (\) n=5 ()
°©
g RG_LIDSL n=10 () n=10 () n=10 () n=5 () n=5 ()
x
(0]
¢ | RG_LIDCOM n=10 (V) n=10 (V) n=10 (V) n=5 (V) n=5 (V)
=
RG_LI8 n=10 () n=10 () n=10 () n=5 (\) n=5 ()
RG_FRUL n=10 () n=10 () n=10 () n=5 (\) n=5 ()
RG_F023 n=10 (V) n=10 (V) n=10 () n=5 () n=5 ()

Notes: AWTF = Active Water Treatment Facility. AOP = Advanced Oxidation Process. " " = target sample size was met.

@ Exceeds sampling specified in the 2020 Line Creek LAEMP study design (target sample size was 5).
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2020 LCO LAEMP study design (Minnow 2020c), the level of replication for benthic invertebrate
tissue monitoring was decreased from ten replicates per area (implemented in past LCO LAEMP
studies; Minnow 2018c, 2019b) to five replicates per area (Minnow 2020c). This change in
replication was informed by analyses of sample size requirements which indicated that five
replicates per area would be sufficientto detect a potential temporal change in benthic
invertebrate tissue selenium concentrations, if variability among replicates remained similar
to 2019 (Minnow 2020c).

Benthic invertebrate tissue samples were collected for selenium analysis using the CABIN kick
and sweep sampling method described in Section 2.5, except that sampling was not timed.
All sampling events included collection of a composite sample of a variety of benthic
invertebrate taxa (composite-taxa samples). These samples are useful for comparison to
baseline data, and as an estimate of dietary selenium exposure for consumer organisms
(e.g., fish, birds).

Upon collection of the sample using the kick and sweep sampling method, as many organisms
as possible were carefully removed from sample debris using tweezers until about 0.5 g of wet
tissue was obtained. Invertebrate tissue samples were then photographed to document taxa
composition, placed into labelled vials, and stored in a cooler with ice packs until transfer to a
freezer later in the day. Tissue samples were kept in a freezer until they were transported by
courier in coolers with ice packs to Saskatchewan Research Council (SRC) laboratory in
Saskatoon, SK or TrichAnalytics Inc. in Saanichton, BC.'* Samples were either freeze-dried
(SRC) or dehydrated (<60°C; TrichAnalytics) upon receipt by the respective laboratories.
Analysis of samples submitted to SRC were analyzed using High Resolution Inductively Coupled
Plasma Mass Spectrometry (HR-ICP-MS) while those submitted to TrichAnalytics Inc. were
analyzed using Laser Ablation Inductively Coupled Plasma Mass Spectrometry (ICP-MS).
Results for selenium and other parameters were reported on a dry weight basis along with
moisture content to allow conversion to wet weight values, as required (see Appendix G for
laboratory reports).

4 In previous LCO LAEMP studies (Minnow 2018b, 2019a, 2020a), benthic invertebrate tissue quality samples were
analyzed by SRC. Beginning in April 2020, benthic invertebrate tissue quality samples were submitted to TrichAnalytics
Inc. instead of SRC for analyses (i.e., only samples collected in February 2020 were submitted to SRC for analyses).
This change in the selected laboratory was based on the results of an Interlaboratory Tissue Analysis Validation Study
completed in December 2020 (Golder 2020b).

/—\_
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2.7 Data Analysis
2.71 Water Quality

Water quality data were downloaded from Teck’s EQuIS database and included both routine
monitoring results collected by Teck and samples collected concurrently with biological sampling.
Routine water quality results were paired with the closest biological monitoring station (Table 2.2).
The location of routine water quality and biological monitoring stations differed slightly for some
areas, therefore samples collected concurrently with biological sampling were named according
to the biological monitoring location (Table 2.2). For instance, the biological monitoring area
RG_LCUT is situated upstream from the AWTF and mainly reflects water quality influences farther
upstream on the main stem of Line Creek (LC_LCUSWLC) when the AWTF is operating, but also
reflects input from West Line Creek (LC_WLC) when the AWTF is not operational (and flows are
not being diverted to the AWTF for treatment; see Section 2.1). Accordingly, water quality data
for RG_LCUT in 2020 (similar to 2019) were associated with routine water quality monitoring data
from LC_LCUSWLC for data analysis because the AWTF was operational throughout the year
(Figure 1.2)'. Water quality data collected concurrently with biological sampling at other areas
were associated with the corresponding routine water quality monitoring station (Table 2.2)
for data analysis.

Annual means of water quality data were computed by first taking a mean of results within months
and then averaging monthly means. If replicate sample results were available, the Kaplan-Meier
(K-M) mean of the replicates was used. Monthly means were also calculated using
the KM method. This method involved transforming the left censored (i.e., < value) dataset to a
right censored (i.e., > value) dataset, and then using the K-M estimator (used to estimate the
mean survival time in survival analysis) to estimate the mean. The calculation was conducted
using the survfit() function in the survival package (Therneau 2017) in R software (R Core
Team 2020) and involved calculating the area under the K-M survival curve. The K-M method is
non-parametric and can accommodate multiple Laboratory Reporting Limits (LRLS).

The method described in Minnow (2017b) was used to visually explore temporal changes in total
phosphorus and orthophosphate concentrations during AWTF operation. The method involves
two steps. First, the monthly upper limits of total phosphorus and orthophosphate concentrations
(97.5" percentile) were computed for the baseline (pre-AWTF operation) period at LC_LC3.

5 1n 2020, the AWTF was shut down for periods of over 24 hours on four occasions. On July 14 and September 30,
2020, two extended shutdowns occurred for annual maintenance, while on September 20 and December 9%, 2020 the
AWTF was shut down due to a power failure (lasting for ~50 h) and boiler issues (lasting for ~80 h), respectively (Teck
2021a). As the duration of these events were short, water quality data for RG_LCUT from the brief shut down periods
were reported in relation to those from LC_LCUSWLC for data interpretation.

/—\_
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Second, the monthly concentrations were plotted as a ratio of the monthly 97.5™ percentile of the
concentrations (i.e., monthly mean concentration: monthly 97.5" concentration). These trend
plots help visualize deviations from the pre-AWTF range. Total phosphorus concentrations at the
Compliance Point (LC_LCDSSLCC [RG_LIDSL]) between June 15" and September 30" were
also plotted relative to the phosphorus Site Performance Objective (SPO; < 0.02 mg/L)
outlined in Permit 107517.

A temporal analysis for total selenium at LC_LC1 was conducted on monthly mean concentrations
among years using an Analysis of Variance (ANOVA) model with factors Year and Month.
The factor Month was included in the model to control for seasonal effects within a year.
A log-normal distribution was assumed for all data (i.e., data were logio-transformed prior
to analysis). If the Year term of the model was identified as statistically significant (a < 0.05),
the variability within years (controlling for month) was used to test for significant differences
among all pairwise comparisons of years. Significance of the pairwise comparisons was
assessed using a Tukey’s honestly significant difference test with an a of 0.05. Using this method,
potential differences in total selenium concentrations between 2020 relative to multiple
previous years (2012 to 2019) and relative to 2019 only were assessed. The analysis was
completed twice, once including all data, and once excluding one outlying result from 2012.
The magnitude of difference in selenium concentrations for a given year relative to the first year
of available data (i.e., 2012) was calculated as:

Magnitude of Difference = (X; — X5912)/%2012 * 100%

where x; is the observed mean for a given year and x,,,, is the observed mean in 2012

(i.e., the base year; the first year with available data).

Routine  water quality monitoring results were screened against BCWQG
(BCMOECCS 2019, 2021) as part of Teck’'s Annual Water Quality Monitoring Report
under Permit 107517 (Teck 2020). In addition, further screening against BCWQG and water
quality benchmarks (Teck 2014, Golder 2017b; see Appendix Table D.1 for screening values)
was completed for select analytes during the 2020 calendar year. These analytes
included nutrients (i.e., nitrate, nitrite, total phosphorus, and orthophosphate); total and dissolved
selenium, analytes with early warning triggers under the AMP (total dissolved solids, sulphate,
total concentrations of antimony, barium, boron, lithium, manganese, molybdenum, nickel,
uranium and zinc, and dissolved concentrations of cadmium and cobalt; Section 2.2.1),
and analytes with BCWQG and/or water quality benchmarks. Plots of the analytes with early
warning triggers under the AMP were prepared using available data from 2012 to 2020 for each
monitoring station individually relative to BCWQG and water quality benchmarks
(where applicable), and as combined plots to allow for visual comparison among stations.

(’_\_
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Aqueous selenium speciation results were plotted as monthly mean concentrations for each
monitoring area.

Temperature and dissolved oxygen concentrations in Line Creek were also graphically evaluated
relative to BCWQG. British Columbia water temperature guidelines for bull trout and westslope
cutthroat trout specify a maximum £ 1 °C change from the optimum temperature range for
different life stages of these species (spawning, incubation, and rearing; BCMOE 2001).
Dissolved oxygen guidelines are also specific to life stage (buried embryo/alevin and all other life
stages; BCMOE 1997). Guidelines for both these parameters were applied to periods of the year
relevant to the specific life stage of each of the two species, with the time periods approximated
from available literature (McPhail and Baxter 1996; McPhail 2007; COSEWIC 2016).
Temperature data recorded continuously at locations immediately upstream and downstream of
the AWTF discharge (using data loggers) were plotted relative to temperature measurements
recorded further upstream at LC_LCUSWLC"® (Figure 2.2, Table 2.3).

In the 2018 LCO LAEMP, a mass balance analysis (using data from April 2016 to December 2018)
was completed and showed that the AWTF treatment was not the primary contributor of total
phosphorus or orthophosphate loadings to the downstream environment during the operational
phase of the AWTF (prior to AOP; Minnow 2019a). A mass-balance approach could not be
completed in 2020 as continuous flow data was not available at LC_LC3 and LC_LCDSSLCC
until late spring of 2020. For future LCO LAEMP reporting, if mass-balance analyses are
completed, they should align with Teck’s water quality modelling team to ensure consistency.

2.7.2 Secondary Productivity Endpoints

Potential effects of AWTF operation on benthic invertebrate biomass and density were analyzed
among areas and years using an ANOVA model. The model was used to assess changes in the
difference in benthic invertebrate biomass or density between mine-exposed and reference areas
among years. Data were included for the two mine-exposed areas (RG_LIDSL and RG_LILC3)
and two reference areas (RG_SLINE and RG_LI24) sampled in 2020 and included all available
results from 2014 to 2020. As recommended by the EMC, the analyses were completed by
separately evaluating changes at each mine-exposed area relative to the two reference areas.
Outliers with studentized residuals with magnitude greater than four were removed from the
analysis, and one sample from RG_SLINE in 2018 was excluded due to issues with sample
preservation identified by the laboratory.

6 A continuous temperature data logger was installed upstream of the AWTF discharge (near LC_LCUSWLC) in
September 2019 (Data logger T6; Figure 2.2, Table 2.3), and temperatures were recorded until September 2, 2020
when the data logger was retrieved, downloaded, and redeployed.
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The ANOVA model that was fit to the data for each mine-exposed area (and both
reference areas) was:

Y =CI +Year + Area(CI) + Year X CI + Year X Area(CI) + €

where:
e Y =response variable;

e (I = a fixed factor for area type with two levels (control [reference] and impact
[mine-exposed]);

o Year = a fixed factor for year (2014 to 2020);

e Area(CI) = a fixed factor for area because there are two reference areas (nested in CI
because each area can only be assigned to one level of CI);

e Year X ClI = the interaction between Year and CI with a significant effect suggesting the

difference between mine-exposed and reference areas varies among years;

e Year X Area(CI) = the interaction between Year and Area with a significant effect
suggesting the difference between mine-exposed and reference results depends on which
reference area the mine-exposed area is being compared to; and

e ¢ =the errorterm.

The ANOVA model was used to test for Cl effects (i.e., changes in the difference between
mine-exposed and reference areas among years). These changes were assessed by testing the
significance of the interaction terms containing the Year and CI terms. An a of 0.1 was used to
test the significance of the interaction terms.

Interpretation of the ANOVA table began by assessing the significance of the interaction between
Area(CI) and Year. If the interaction term was significant, then the differences among areas
changed over time, but it depended on which years and areas were compared. In that case,
separate  ANOVA models were run for each reference area with factors for Area
(one mine-exposed and one reference), Year and Year x Area. If there was a significant
interaction, contrasts were conducted (with Bonferroni correction for the number of tests) to test
for significant changes between the mine-exposed area and reference area among years.

If the interaction term between Area(CI) and Year was not significant, then the interpretation of
the ANOVA table continued by assessing the significance of the interaction between CI and Year.
This term in the model assessed whether the relative differences among area types depended
on year. If this interaction term was significant, then contrasts were conducted to determine the
changes between the mine-exposed area and the reference areas among years.

/—\_
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Testing the significance of the interaction terms is the key hypothesis of interest in the ANOVA
model as it tests for changes in the relative differences among areas over time. If all interaction
terms are not significant, then it can be concluded that there are no Year effects that can be
compared to AWTF operation schedules. Data were log1e-transformed prior to analysis.

Temporal differences in benthic invertebrate biomass and density at mine-exposed areas
(RG_LILC3 and RG_LIDSL) were also assessed over the same time period (2014 to 2020) using
an ANOVA for each area and endpoint. Prior to analysis, data were log10 transformed to better
meet the assumptions of the analysis. When the overall ANOVA was significant (a < 0.1),
a Tukey’s post hoc test was conducted for all pairwise comparisons.

The ANOVA models and contrasts as well as plots for visualizing the ANOVA results were
conducted in R (R Core Team 2020) using customized scripts, and data were presented on log1o-
transformed y-axes for consistency with the statistical approach. Letters were used on the to
indicate which years differed significantly from one another at each mine-exposed area based on
the results of the ANOVA model.

2.7.3 Selenium Tissue Chemistry — Benthic Invertebrates

Selenium concentrations measured in tissues of benthic invertebrates were plotted over time
relative to corresponding site-specific effect benchmarks (Table 2.8) and relative to the regional
normal range'’. Potential effects of AWTF operation on tissue selenium concentrations were
evaluated for composite-taxa benthic invertebrate samples from each of the eight mine-exposed
sampling areas using an ANOVA model. As recommended by the EMC, the analyses were
completed by separately evaluating changes at each mine-exposed area relative to the two
reference areas.

The ANOVA model that was fit to the data for each mine-exposed area (and both
reference areas'®) was:

Y = CI + Period + Time(Period) + Period X CI + Time(Period) X CI + €

where:

e Y =response variable;

7 The reference normal range as presented in the RAEMP represents the 2.5 and 75" percentiles of reference area
data from 1996 to 2019 (Minnow 2020b).

18 Benthic invertebrate selenium concentration data from both reference areas (RG_LI24 and RG_SLINE) were used
in the ANOVA model, if available. If data from both reference areas were not available for a given sampling event, data
from a single reference area were used. Results reported for RG_LI24 on May 3, 2018 were excluded from analyses
because these were identified as anomalous and likely the result of a field error (see Minnow 2019a).
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Table 2.8: Selenium Benchmarks for Benthic Invertebrate Tissue in the Elk Valley

Benchmark
Endpoint |Tissue Type Value Source
Type Description
(ng/g dw)
. Interim guideline for aquatic dietary tissue based on weight of evidence of
a
Whole body 4 BC guideline lowest published toxicity thresholds and no uncertainty factor applied BCMOE (2014)
. e Level 1 (~10% effect) benchmark for growth, reproduction and survival of
Whole body 13 Site-specific benchmark invertebrates Teck (2014)
Whole bod 20 Site-specific benchmark Level 2 (~20% effect) benchmark for growth, reproduction and survival of Teck (2014)
y P invertebrates
~ 0, 1 1
Whole body 27 Site-specific benchmark ;iﬁltsbf—afeof effect) benchmark for growth, reproduction and survival of Golder (2014)
Benthic Whole body 11° Site-specific benchmark |Level 1 (~10% effect) benchmark for dietary effects to juvenile fish (growth) Teck (2014)
Invertebrate
Tissue Whole body 18 Site-specific benchmark |Level 2 (~20% effect) benchmark for dietary effects to juvenile fish (growth) Teck (2014)
Whole body 26 Site-specific benchmark |Level 3 (~50% effect) benchmark for dietary effects to juvenile fish (growth) Golder (2014)
Whole body 15 Site-specific benchmark |Level 1 (~10% effect) benchmark for dietary effects to juvenile birds Teck (2014)
Whole body 22 Site-specific benchmark |Level 2 (~20% effect) benchmark for dietary effects to juvenile birds Teck (2014)
Whole body 41 Site-specific benchmark |Level 3 (~50% effect) benchmark for dietary effects to juvenile birds Golder (2014)

Notes: ug/g = microgram per gram. dw = dry weight. BC = British Columbia. BCMOE = British Columbia Ministry of the Environment.

@ BC guidelines were not used in assessment of benthic invertebrate tissue selenium concentrations. Assessment was completed relative to site-specific benchmarks only.

b Site-specific benchmark is not applicable to effects to juvenile westslope cutthroat trout because studies with Yellowstone cutthroat trout have reported no effects at the Level 1
benchmark (see Teck [2014], Annex E, Appendix D [Elk Valley Water Quality Plan — Selenium Toxicity Literature Review]).
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e (I = a fixed factor for area type with two levels (control [reference] and impact
[mine-exposed]);

e Period = afixed factor for time with up to six levels (Before [September 2012], Initial AWTF
Operational Phase [August to October 2014], AWTF Operational [February 2016 to
October 2017], Shutdown [October 2014 to October 2015, March to October 2018]"°,
Restart of AWTF with AOP [October 2018 to December 2018], and AWTF with AOP
Operational Phase [December 2018 to December 2020]) depending on data availability,
where each period included between one to fourteen individual sampling events and
reflected the operational status of the WLC AWTF;

e Period x CI = the interaction between Period and CI with a significant effect suggesting
the difference between mine-exposed and reference areas varies among periods;

e Time(Period) x CI = the interaction between Time(Period) and CI with a significant effect
suggesting the difference between mine-exposed and reference areas varies among
periods, but it depends on which sampling months are being compared; and

e ¢ =the error term.

Only one data-point was collected for a given area in some years (i.e., no replicate sampling).
Individual data points were used in the analyses rather than means (where n > 1 at an area),
thus variation was assumed to be consistent across years. Because replicates within areas were
not available for all years, an Area(Cl) x Year interaction could not be tested, and this term was
excluded from the model.

Interpretation of the ANOVA table began by assessing the significance of the interaction between
Time(Period) and CI. If the interaction was significant, then the differences among mine-exposed
and reference areas varied among periods, but it depended on which sample months
were compared. In that case, contrasts were conducted to determine differences between
periods for each sampling event using an a = 0.1, with a Bonferroni correction for the number
of tests. Contrasts were limited to those between the “AWTF with AOP Operational Phase” period
(2020) relative to the “Before” and “AWTF Operational Phase” periods (contrasts to the “Initial
Operations” and “Shutdown” periods were excluded), because these were the most relevant
contrasts for evaluating AWTF performance during the “AWTF with AOP Operational Phase”.

9 Commissioning-phase discharge from the AWTF began August 27, 2014, and the facility was shut down on
October 17, 2014, and recommissioned with forward flow occurring on October 26, 2015. Composite-taxa benthic
invertebrate tissue selenium monitoring was completed in September 2015. Due to the brief period of exposure to less-
than-capacity AWTF effluent, benthic invertebrate tissue selenium data from September 2015 are not considered
representative of the AWTF operational phase but also do not represent a no-discharge condition. They were therefore
excluded from ANOVA analyses, but are displayed in plots for context.
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Differences among sampling events within a given period were not statistically contrasted, with
the exception of 2020 data from within the “AWTF with AOP Operational” period which were
completed to evaluate of AWTF with AOP performance in 2020 (the focus of the 2020
LCO LAEMP). 20

The magnitude of difference for a significant contrast was expressed in terms of the number of
standard deviations as follows:

X1-X5)

r

Magnitude of Difference =
where:

e X, =difference between the logio(mean) for the mine-exposed and the logio(mean) for the
reference areas in Sampling Event 1;

e X, = difference between the logio(mean) for the mine-exposed and the logio(mean) for the
reference areas in Sampling Event 2, and

e S.=the standard deviation of the residuals in the ANOVA.

If the interaction term between Time(Period) and CI was not significant, then the interpretation
of the ANOVA table continued by assessing the significance of the interaction between
Period and CI. This term in the model assessed whether the relative differences between
mine-exposed and reference area depended on period and if significant, contrasts
(with Bonferroni correction) were used to compare among all time periods.

The magnitude of difference for a significant contrast was expressed in terms of the number of
standard deviations using the equation above, where:

e X, =difference between the logio(mean) for the mine-exposed and the logio(mean) for the
reference areas in Time Period 1;

e X, = difference between the logio(mean) for the mine-exposed and the logio(mean) for the
reference areas in Time Period 2; and

e S, =the standard deviation of the residuals in the ANOVA.

20 The “AWTF with AOP Operational” period was initiated in December 2018 (Table 1.1). Within-period statistical
contrasts were focused on 2020 data from the “AWTF with AOP Operational” period for two reasons; 1) data from 2020
are the focus on the present report, and 2) analysis of data from December 2018 to December 2019 during the “AWTF
with AOP Operational” period was incorporated in the 2019 LCO LAEMP report (Minnow 2020a). It should be noted
that the terminology used to describe the AWTF with AOP operational phase initiated on December 30, 2018 has been
updated in the present report. Terminology in the 2019 LCO LAEMP report identified two AWTF operational phases
after December 30, 2018: “AWTF Operational Stabilization” and “AWTF/AOP Steady State Operation” (Minnow 2020a).
In the current report, after December 30, 2018 has been termed as a single “AWTF with AOP Operational” phase (see
Section 1.3 for more details).
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The ANOVA model outlined above was also used to evaluate changes in the difference of tissue
selenium concentrations between sampling areas located upstream (RG_FRUL) and downstream
(RG_F0O23) of Line Creek on the Fording River.

Similar to the ANOVA model used to assess secondary productivity, testing the significance of
the interaction terms is the key hypothesis of interest in these ANOVA models, as it tests for
changes in the relative differences between the mine-exposed and reference areas over time.
If all interaction terms are not significant, then it can be concluded that there are no period effects
that can be attributed to AWTF operation schedule. If the interaction terms are significant, then
the contrasts among sampling events within the “AWTF with AOP Operational Phase” period also
present a key tool for the purpose of evaluating AWTF performance during operation with AOP.
Data were log1e-transformed prior to analysis using ANOVA. The ANOVA models and contrasts
as well as plots for visualizing those results were conducted in R (R Core Team 2020), and data
were presented on logio-transformed y-axes for consistency with the statistical approach.

Spatial differences in tissue selenium concentrations among areas during each sampling event in
2020 were tested using an ANOVA. Prior to analysis, data were log+o transformed to better meet
the assumptions of the analysis. When the overall ANOVA was significant (a < 0.05), a Tukey’s
post hoc test was conducted for all pairwise comparisons. The ANOVA models and contrasts as
well as graphical plots were conducted in R (R Core Team 2020) using customized scripts, with
letters used to indicate which years differed significantly from one another.

Composite-taxa benthic invertebrate tissue selenium results from September 2012 to
December 2020 were plotted relative to total selenium concentrations measured in water samples
collected at or near the same time (within approximately three days) as the tissue samples. A line
representing the regional one-step water-to-invertebrate selenium bioaccumulation model was
also presented on the plot (Golder 2020c). Confidence limits (95% percentile) for the model were
calculated using the formula below (as described in Whitmore 1986):

T +ta .S, |(1+ 1, (x_f)z)
= gne2T n (n—1)S2
where:
e Y= the fitted regression value at X

e S.= the root mean square deviation of the fitted regression model
(= 0.148; log1o transformed)

e n =sample size (= 530)

e X = mean of the sample X; values (= 0.817)
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e 52 =variance of the sample X; values (= 0.866).

2.7.4 Benthic Invertebrate Community Data

Community endpoints that were evaluated included density (Hess samples) or sample abundance
(kick samples), family richness (Hess and kick samples), richness at the Lowest Practical Level
of taxonomy (LPL richness; kick samples), and the abundances of major taxonomic groups,
including the combined orders of Ephemeroptera (mayflies), Plecoptera (stoneflies),
and Trichoptera (caddisflies), collectively known as EPT, Ephemeroptera alone,
and Chironomidae (midges; absolute and relative abundances for kick samples, and density for
Hess samples). Community data for kick samples were plotted to show changes over time relative
to regional normal ranges?' as well as site-specific normal ranges.??

21 The reference normal range as presented in the RAEMP represents the 2.51" and 75™ percentiles of the 2012 to 2019
(Minnow 2020b).

22 Site-specific normal ranges represent the 2.5 and 97.5 percentile for a given area as determined by habitat
predictors for a given site in relation to the complete set of Elk Valley monitoring areas. The site-specific normal ranges
were estimated using regression modelling as presented in the RAEMP (Minnow 2020b).
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3 PRODUCTIVITY

3.1 Overview

Monitoring data were evaluated in this section to address Study Question #1: Is active water
treatment affecting biological productivity downstream in Line Creek? To address this study
question, primary and secondary productivity monitoring endpoints and concentrations of
aqueous nutrients were evaluated in relation to the AWTF operational status. The AWTF with
AOP was operational throughout 2020 with discharge to the receiving environment occurring
throughout the year (see Section 1.3 for details).

3.2 Site Performance Objectives and Aqueous Nutrient Concentrations

As outlined in Section 1.2, the AWTF treatment process requires the addition of phosphorus, and
there is the potential for increased phosphorus concentrations downstream in Line Creek during
AWTF operation. Aqueous total phosphorus concentrations at the Compliance Point were
consistently below the SPO of 0.02 mg/L throughout 2020, including the growing season
(June 15 to September 30) to which the SPO applies (Figure 3.1).

In 2020, aqueous total phosphorus concentrations downstream of the AWTF discharge were
within the range of concentrations reported prior to AWTF operation (i.e., 2013 to 2015, excluding
initial operations in 2014; Figure 3.2; Appendix Figure B.1). Aqueous orthophosphate
concentrations in 2020 also were also within the range of results reported prior to AWTF operation
(i.e., 2012 to 2015, excluding initial operations in 2014; Figure 3.3; Appendix Figure B.2).

Total phosphorus and orthophosphate concentrations were further evaluated using an approach
recommended in the Proposal to Update the Site Performance Objective for Phosphorus in
Line Creek (see Section 2.7.1; Minnow 2017b?3). The purpose of this approach was to facilitate
the early detection of potential changes in concentrations of these aqueous nutrients downstream
of the AWTF. The evaluation involves the comparison of monthly mean concentrations of total
phosphorus and orthophosphate to the upper range (97.5™ percentile) of concentrations observed
in each month during the baseline (pre-AWTF) period at LC_LC3 (upper panels in Figures 3.4
and 3.5). Monthly mean concentrations were then expressed as a ratio of the baseline
97.5" percentile for each month (bottom panels in Figures 3.4 and 3.5).

Throughout 2020, total phosphorus and orthophosphate concentrations at LC_LC3 were below
the baseline 97.5" percentiles, with one exception (Figures 3.4 and 3.5). Specifically, the mean
total phosphorus concentration at LC_LC3 was slightly higher than the baseline 97.5" percentile

23 Included as Appendix C in Minnow (2017b).

(’_\_
April 2021 | 38



Total Phosphorus (mg/L)

LC_LCDSSLCC

0.05
0.04 -
0.03 1
SPO = 0.02 mg/L
00241 = ===
0.01- g
o’ % .*
0.00 .’m’d.'.-n. ® "oooﬂ.d?o oo B
’ 2018 2019 2020

|:| AWTF Non-Operational |:| AWTF/AOP Forward Flow . AWTF/AOP Operational

Figure 3.1: Total Phosphorus Concentrations in Water Collected from the Line Creek
Compliance Point (LC_LCDSSLCC), 2018 to 2020

Notes: SPO = Site Performance Objective (0.02 mg/L). This pertains to the compliance point (LC_LCDSSLCC) only,
as a growing season average calculated from measurements collected every two weeks between June 15th and
September 30th, annually. If multiple results existed for a given location and day, the Kaplan-Meier mean of

the duplicates was presented. Hollow symbols represent results below the laboratory reporting limit (LRL).
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Figure 3.2: Time Series Plots for Aqueous Total Phosphorus Concentrations from
the Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the LRL (LRLs between
0.0010 and 0.30 mg/L). West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines
pertain only to mine-exposed monitoring areas located downstream of the AWTF discharge.
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Figure 3.3: Time Series Plots for Aqueous Orthophosphate Concentrations from the
Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the LRL (LRLs were 0.0010
mg/L). West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines pertain only to mine-
exposed monitoring areas located downstream of the AWTF discharge.
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Figure 3.4: Total Phosphorus at LC_LC3 During AWTF Operation Relative to Pre-Operational Baseline Concentrations

Notes: Top panel shows monthly mean concentrations at LC_LC3 and reference stations relative to the monthly percentiles for the baseline period prior to AWTF
operation. The data used to define the baseline 97.5th percentile for each month were concentrations for the specified month, the preceding month and the
following month for unshaded months prior to 2018 shown in panels. The normal range (NR) was calculated from the 97.5 percentile in the Nutrient Evaluation
(Minnow 2020b). Concentrations less than the laboratory reporting limit (LRL) are shown as hollow symbols at the LRL. Red circle indicates outlier excluded
from the calculation of baseline percentile. Bottom panel presents the ratio of monthly mean concentrations at LC_LC3 relative to the baseline 97.5th percentile
for the corresponding month.
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Figure 3.5: Orthophosphate at LC_LC3 During AWTF Operation Relative to Pre-Operational Baseline Concentrations

Notes: Top panel shows monthly mean concentrations at LC_LC3 and reference stations relative to the monthly percentiles for the baseline period prior to AWTF
operation. The data used to define the baseline 97.5th percentile for each month were concentrations for the specified month, the preceding month and the
following month for unshaded months prior to 2018 shown in panels. The normal range (NR) was calculated from the 97.5 percentile in the Nutrient Evaluation
(Minnow 2020b). Concentrations less than the laboratory reporting limit (LRL) are shown as hollow symbols at the LRL. Bottom panel presents the ratio of
monthly mean concentrations at LC_LC3 relative to the baseline 97.5th percentile for the corresponding month.
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in May 2020 (Figure 3.4). These results were consistent with the 2019 LCO LAEMP (which also
documented the AWTF with AOP Operational phase), which demonstrated that total phosphorus
and orthophosphate concentrations were below the baseline 97.5" percentile with one exception
for total phosphorus in March 2019 (Figure 3.4; Minnow 2020a). In contrast, the total phosphorus
and orthophosphate concentrations during AWTF without AOP operation (in 2016 and 2017)
were frequently greater than the baseline 97.5" percentiles at LC_LC3 (more frequently for total
phosphorus than orthophosphate; Figures 3.4 and 3.5). Operation of the AWTF with AOP (in both
2019 and 2020) appears to have been more successful at minimizing phosphorus and
orthophosphate contributions to the receiving environment than operations of the AWTF
without AOP (in 2016 and 2017).

One function of the AWTF is to decrease nitrate loads to the receiving environment, and the
AWTF with AOP removed 36,766 kg of nitrate during operations in 2020 (Teck 2021a).
Aqueous nitrate concentrations at the Compliance Point were below the SPO Daily Maximum
Limit of 9 mg/L during the majority of 2020 (67%) but were higher than the daily SPO on
18 occasions as well as the monthly average compliance limit (7 mg/L) in all months except May,
June, and July (see Teck 2021b for details). Exceedances of the daily SPOs and monthly average
compliance limits, however, were always low (1.3 and 1.7-folds higher, respectively; Teck 2021b)
and aqueous nitrate concentrations downstream of the AWTF discharge in 2020 were towards
the low end of the range of concentrations reported prior to AWTF operation (i.e., 2012 to 2015,
excluding initial operations in 2014; Figure 3.6; Appendix Figure B.3). In 2020, as with previous
years, nitrate concentrations in samples from mine-exposed monitoring stations upstream and
downstream of the AWTF discharge were above the long-term BCWQG (Appendix Figure B.3;
Appendix Tables D.1 and D.2). Although nitrate concentrations exceeded the EVWQP Level 1
benchmark in both areas upstream of the AWTF discharge (59% [30 of 51 weekly
sampling events] and 65% [34 of 52 weekly sampling events] of LC_LCUSWLC and LC_WLC
samples in 2020, respectively), this was not the case at most mine-exposed areas in Line Creek
downstream of the discharge (WL_DCP_SP24, LC_LCSSLCC, LC_LCC, and LC_LC4), with the
exception of LC_LC3 (Appendix Tables D.1 and D.2; Appendix Figure B.3).
Nitrate concentrations at LC_LC3 were higher than the EVWQP Level 1 benchmark in
4% of samples (2 of 53 weekly sampling events) from 2020, which was a lower rate of benchmark
exceedance than observed at this area in 2019, with observed nitrate concentrations higher than
the EVWQP Level 1 and Level 2 benchmarks (33 and 27% of samples,
respectively; Minnow 2020a).
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Figure 3.6: Time Series Plots for Aqueous Nitrate-N Concentrations from the Line
Creek LAEMP Sampling Stations, 2012 to 2020

Notes: All concentrations reported by the laboratory were detectable. West Line Creek (WLC) Active Water
Treatment Facility (AWTF) operational timelines pertain only to mine-exposed monitoring areas located
downstream of the AWTF discharge.
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3.3 Primary Productivity Indicators

In 2020, mean periphyton coverage was moderate at seven of the ten study areas
(Appendix Figure B.4, Appendix Table B.1), with visual scores at these areas between two
and three (of a possible range from one [rocks not slippery and no obvious colour] to five
[rocks mostly obscured by algae mat]). The remaining three sampling areas had mean periphyton
coverage scores that were either lower (RG_SLINE [reference]; mean score = 1) or higher
(RG_LILC3 and RG_LIDCOM [mine-exposed]; mean score = 4) than moderate
(Appendix Figure B.4, Appendix Table B.1). The mean visual periphyton score of 4 at these two
mine-exposed areas (RG_LILC3 and RG_LIDCOM) in 2020 represents an increase in coverage
by one category compared to previous results (mean score = 3 at both areas in 2017 to 2019;
Minnow 2018b, 2019a, 2020a). The increase in periphyton coverage between 2019 and 2020 at
these areas were not associated with increased in nutrient concentrations (nitrate, phosphorus,
or orthophosphate) between 2019 and 2020 (see Section 3.2) or by a similar increase at other
monitoring areas located between RG_LILC3 and RG_LIDSL (i.e., RG_LISP24 and RG_LIDSL;
Appendix Figure B.4, Appendix Table B.1). As such, it is likely that the increased periphyton
coverage observed at these two areas was related to environmental factors that may influence
periphyton growth (e.g., water depth, flow, and temperature, and canopy coverage [which is quite
limited at these two areas]). Continued monitoring will help to determine whether the change is
an isolated event or part of a longer-term change.

3.4 Secondary Productivity Indicators

Analyses of the potential changes in benthic invertebrate biomass and density at
mine-exposed areas (RG_LILC3 and RG_LIDSL; sampling areas immediately downstream of the
AWTF discharge and the Compliance Point, respectively) relative to changes at the
reference areas (RG_LI24 and RG_SLINE) over the same time period were performed excluding
two outlying values for the reference area RG_SLINE -- one in 2017 and one in 2018
(Figures 3.7 and 3.8; see Section 2.7.2 for data ANOVA methods, including outlier removal).

Although benthic invertebrate biomass at RG_LILC3 (based on Hess sampling) was significantly
lower in 2020 when compared to previous years (2014 to 2019), biomass in 2020 was more
comparable to reference (RG_LI24 and RG_SLINE). When considering changes in biomass at
RG_LILCS in relation to changes in reference areas (i.e., the difference between biomass at
RG_LILC3 and reference between years), RG_LILC3 was more similar to the reference areas
in 2020 (i.e., the difference was smaller) than in 2014 and 2018 (Appendix Tables B.2 and B.3).
Biomass at RG _LIDSL in 2020 was not significantly different to previous vyears
(regardless of whether changes in reference areas were considered or not; Figure 3.7;
Appendix Tables B.2 and B.3). Combined, the biomass results at RG_LILC3 and RG_LIDSL did
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Figure 3.7: Total Benthic Invertebrate Biomass (Hess Sampling) for RG_LILC3 and
RG_LIDSL and Over Time, 2014 to 2020

Notes: West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines are displayed for
each monitoring area to provide context, but pertain only to mine—exposed monitoring areas located downstream of
the AWTF discharge. Years that share a letter (e.g., A,B) were not significantly different (P-value > 0.1) in a Tukey
HSD post-hoc contrast among years for the respective exposed station. Outliers not used in analysis plotted with
an 'X'.
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Figure 3.8: Total Benthic Invertebrate Density (Hess Sampling) for RG_LILC3 and
RG_LIDSL and Over Time, 2014 to 2020

Notes: West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines are displayed for
each monitoring area to provide context, but pertain only to mine—exposed monitoring areas located downstream of
the AWTF discharge. Years that share a letter (e.g., A,B) were not significantly different (P-value > 0.1) in a Tukey
HSD post-hoc contrast among years for the respective exposed station. Outliers not used in analysis plotted with
an 'X'.
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not indicate an increase in benthic invertebrate biomass associated with AWTF operation with
AOP in 2020.

Density at RG_LIDSL in 2020, when compared to previous years (2014 to 2019), was significantly
lower than results from 2018 (Figure 3.8, Table 3.1, Appendix Table B.4). However, significant
changes in density at RG_LIDSL between 2018 and 2020 were not observed, when evaluated in
relation to changes at the reference areas (both RG_SLINE and RG_LI24) over the same
time frame. This suggests that the decrease in density at RG_LIDSL between 2018 and 2020
was likely related to natural variability. Specifically, the difference between biomass at RG_LILC3
and reference (RG_SLINE or RG_LI24) did not change significantly among vyears
(Figure 3.8, Appendix Table B.4). Density at RG_LILC3 in 2020 was significantly higher than
reported results from 2015 and 2016. The difference between density at RG_LILC3 and one of
the two references (RG_LI24) was also significantly greater in 2020 than 2015 (owing to an
increase in density at RG_LILC3; Figure 3.8, Table 3.1; Appendix Table B.4).2* This was not the
case, however, when changes in density at RG_LILC3 were evaluated in relation to the reference
area RG_SLINE, as no differences were noted between 2020 and any of the previous years.
Combined, the density results at RG_LILC3 and RG_LIDSL did not indicate an increase in benthic
invertebrate density compared to both reference areas that was associated with AWTF operation
with AOP in 2020.

Benthic invertebrate abundance in kick and sweep samples from 2020 were within or above the
regional and site-specific normal ranges at mine-exposed areas in Line Creek (both upstream
and downstream of the AWTF discharge) and in the Fording River (upstream and downstream of
the Line Creek; Appendix Figure B.5; Appendix Table B.5). Total sample abundance at
mine-exposed areas downstream?® of the AWTF discharge in 2020 was within the range of
previous AWTF operational years (without AOP [2016, 2017] or with AOP [2019];
Appendix Figure B.5). Three of these downstream areas (RG_LIDSL, RG_LI8, and RG_F023;
those with longer-term datasets) have on occasion shown higher abundance during AWTF with
AOP operation (2019 and 2020) compared to pre-AWTF (2012 to 2015; Appendix Figure B.5).
However, benthic invertebrate abundance results for RG_LILC3 (the area located closest to the
AWTF discharge) in 2019 and 2020 were within the range of pre-AWTF results, suggesting that
temporal increases in abundance observed at areas further downstream were likely
not AWTF-related. Furthermore, abundance values that were higher in 2019 and 2020 than
previous years (2016 to 2018) were also observed at RG_LCUT, which is upstream of

24 Benthic density data were not available for RG_LI24 in 2016 for comparison.

25 Areas downstream of AWTF discharge include RG_LILC3, RG_LISP 24, RG_LIDSL, RG_LIDCOM, RG_LI8, and
RG_F023. Pre-AWTF operational abundance values were not available for RG_LISP24 or RG_LIDCOM.
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Table 3.1: Geometric Means of Benthic Invertebrate Density for Hess Sampling in Areas of Line Creek, 2014 to 2020

Area Benthic Invertebrate Density (# organismslmz)
2014 2015 2016 2017 2018 2019 2020
RG_LI24 2,120 2,028 - 1,723 1,933 3,182 1,482
RG_SLINE 1,508 4,300 2,072 1,072 5,062 4,067 3,659
RG_SLINE? 1,508 4,300 2,072 1,993 3,947 4,067 3,659
RG_LILC3 29,805 24,136 24,564 27,162 34,153 29,481 46,510
RG_LIDSL 8,276 7,690 5,024 9,910 11,452 7,718 6,506
Note: "-" = no data/not recorded.

@ One outlier removed in 2017 and 2018.
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the AWTF discharge. This further suggests that higher abundance in 2020 at areas downstream
of the AWTF discharge is likely not AWTF-related. This was consistent with the benthic
invertebrate biomass and density results discussed above.

In summary, monitoring data indicated that secondary productivity in Line Creek was not affected
by AWTF with AOP operations in 2020. This is consistent with the similarity in aqueous
nutrient concentrations (Section 3.2) and primary productivity results (Section 3.3) in 2020 relative
to previous years, including prior to AWTF operation.

3.5 Benthic Invertebrate Community Structure

Endpoints related to benthic invertebrate community structure were evaluated relative to regional
normal ranges and site-specific ranges defined in the RAEMP (Minnow 2020b).
Community taxon richness (i.e., number of different taxa identified to lowest practical level
of identification) was within or above the regional normal range and site-specific normal range at
mine-exposed and reference sampling areas in 2020 (Appendix Figure B.6; Appendix Table B.5).
Taxon richness at RG_LILC3, the sampling area located closest downstream of the AWTF
discharge, was higher in 2020 than the previous two years (2018 and 2019) but was within the
range of earlier monitoring years (2014 to 2017; Appendix Figure B.6). An increase in taxon
richness in 2020 relative to prior years was also observed at RG_LCUT (2016 to 2019;
Appendix Figure B.6), which is upstream of the AWTF discharge, suggesting that these increases
are likely due to natural variability or conditions further upstream.

Percent EPT (Ephemeroptera ([mayflies], Plecoptera [stoneflies], and Trichoptera [caddisflies]
in 2020 fell below the regional and site-specific ranges at mine-exposed areas upstream
(RG_LCUT) of the AWTF and closest downstream of the AWTF discharge
(RG_LILC3, RG_LISP24, RG LIDSL [2 of 5 replicates]; Appendix Figure B.7,
Appendix Table B.5). At areas located further downstream in Line Creek (RG_LIDCOM, RG_LI8)
and in the Fording River (RG_FRUL, RG_F023), EPT percentages were within the regional and
site-specific ranges except at RG_LIDCOM which was within the regional but below the
site-specific normal range, and one replicate at the Fording River downstream of Line Creek
(RG_FO23; Appendix Figure B.7). Percent EPT at the mine-exposed areas was within the range
of past years except at RG_LISP24 and RG_LIDCOM, where percent EPT in 2020 was slightly
higher and lower, respectively, than the previous three monitoring years (Appendix Figure B.7,
Appendix Table B.5).

Percent Ephemeroptera (mayflies) results in 2020 showed a spatial pattern generally consistent
with the percent EPT results. Ephemeroptera percentages fell below the regional and site-specific
ranges at mine-exposed areas upstream (RG_LCUT) of the AWTF and immediately downstream
of the AWTF discharge (RG_LILC3; Appendix Figure B.8, Appendix Table B.5).

-
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Percent Ephemeroptera at areas located further downstream in Line Creek and in the Fording
River was within the regional normal range but below the site-specific normal range at
RG_LISP24, RG_LIDSL (2 of 5 replicates), RG_LIDCOM, and RG_FO023 (2 of 5 replicates;
Appendix Figure B.8, Appendix Table B.5). Despite this, results were within the range or higher
than in previous years. Specifically, percent Ephemeroptera was higher in 2020 at RG_LISP24
than prior years (2017 to 2019), and at RG_LIDCOM and RG_LI8 was higher in 2019 and 2020
than prior years (Appendix Figure B.7). This increase is suggestive of an improvement in benthic
invertebrate community structure at these areas located further downstream from the ATWF
discharge, or in the case of RG_LIDCOM, an indication that the decrease in %EPT was not due
to a decreased percentage of Ephemeroptera.

Percent Chironomidae in 2020 was above the reference normal range at areas
immediately upstream (RG_LCUT) and downstream from the AWTF (particularly RG_LILC3,
RG_LISP24, RG_LIDSL [two of five replicates], and RG_LIDCOM; Appendix Figure B.9;
Appendix Table B.5). The results for RG_LCUT, RG_LILC3 were within the range of previous
years, which have been above the reference normal range (> 40%) since the initiation of sampling
at these areas (Appendix Figure B.9). Percent Chironomidae at RG_LISP24 and RG_LIDCOM
(which fell outside the normal range in 2020) were slightly lower and higher, respectively, than
the previous three monitoring years which compliments the opposite change in percent EPT
observed at these areas in 2020 (Appendix Figures B.7 and B.9). Remaining sampling areas
located furthest downstream in Line Creek (RG_LI8) or in the Fording River
(RG_FRUL, and RG_F023) showed Chironomidae percentages that were within reference
normal range and the range of prior years (Appendix Figure B.9).

Percent %EPT was also assessed against the biological trigger established for this endpoint
(information pertaining to the determination of the biological trigger value can be found
in Appendix E). This was completed for LCO LAEMP monitoring areas with available water
quality predictions (i.e., five mine-exposed areas [RG_LCUT, RG_LILC3, RG_LIDSL, RG_LI8,
and RG_FO023] and the two reference areas [RG_SLINE and RG_LI24]; see Appendix E
for details). Each of the mine-exposed areas (as well as one of the reference areas [RG_LI24])
had at least one replicate sample which corresponded to a biological trigger (i.e., %EPT was
below the biological trigger). Percent EPT at these areas has previously been flagged for further
investigation in the RAEMP based on benthic invertebrate community results (Minnow 2020b),
except for the reference area RG_LI24. Based on the magnitude of trigger exceedance (0.4%)
in only one of five replicates, this area is not believed to warrant further investigation.
Further information regarding the %EPT biological trigger as it pertains to the LCO LAEMP can
be found in Appendix E.
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3.6 Summary

Total phosphorus concentrations at the Compliance Point (LC_LCDSSLCC) were below the SPO
of 0.02 mg/L during the 2020 growing season (June 15 to September 30), consistent with
previous years. Aqueous nutrient concentrations (total phosphorus, orthophosphate, and nitrate)
in 2020 were generally within the range observed prior to AWTF operation. In addition, results
suggested that operation of the AWTF with AOP in 2020, similar to results from 2019, was more
successful at minimizing phosphorus and orthophosphate contributions to the receiving
environment than during the AWTF operational phase without AOP (in 2016 and 2017).

Periphyton coverage at most mine-exposed areas (as well as reference) was moderate in 2020
(based on the CABIN visual assessment, see Section 2.3) and was temporally consistent with
results from previous years except at two areas. For the areas which showed increased
periphyton coverage (RG_LILC3 and RG_LIDCOM), supporting evidence
(i.e., nutrient concentrations and lack of temporal increases in periphyton coverage at other areas
downstream of the AWTF) did not suggest that this increase was due an influence of
AWTF discharge. Benthic invertebrate biomass and density at mine-exposed areas of Line Creek
showed no significant increases in 2020 when compared to previous years that could be related
to operation of the AWTF with AOP. Benthic invertebrate total abundance (measured by kick
and sweep) in all areas in 2020 was similar to results from 2019, and although higher in some
cases than previous years (pre-2017), was still within the regional normal range at most
mine-exposed areas. Additionally, the absence of a change closest to the AWTF discharge
indicated that this was likely unrelated to AWTF with operation (consistent with the biomass and
density results). Benthic invertebrate community endpoints, as determined from kick and sweep
sample collection, indicated no adverse change in community characteristics related to AWTF
with AOP operations in 2020. Rather, an increase in the percentage of sensitive taxa
(as measured through evaluations of percent EPT and percent Ephemeroptera) in 2020 at areas
of Line Creek furthest downstream from the AWTF discharge was suggestive of an improvement
in benthic invertebrate community structure. Overall, biological productivity downstream from the
WLC AWTF did not appear to be affected by AWTF with AOP operations throughout 2020, relative
to previous years.
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4 SELENIUM CONCENTRATIONS

4.1 Overview

Monitoring data were evaluated in this section to address Study Question #2: Are tissue selenium
concentrations reduced downstream from the WLC AWTF? To address this study question,
selenium concentrations in benthic invertebrate tissue were evaluated in relation to the AWTF
operational status. The AWTF with AOP was operational throughout 2020 with discharge to the
receiving environment occurring throughout the year (see Section 1.3 for details).

4.2 Composite-Taxa Benthic Invertebrate Samples

Benthic invertebrate selenium concentrations at mine-exposed areas downstream of the AWTF
on Line Creek (RG_LILC3, RG_LISP24, RG_LIDSL, RG_LIDCOM, RG_LI8 were significantly
lower during the AWTF with AOP operational phase in 2020 than during AWTF operational
(without AOP; 2016 and 2017), compared to changes at the reference areas over the same
time frame (Figure 4.1; Appendix Figures C.1 to C.2; Appendix Tables C.1 to C.9).
Specifically, benthic invertebrate selenium concentrations measured during each of the AWTF
with AOP sampling events in 2020 were significantly lower than each of the sampling events
during the AWTF without AOP phase (up to 15 individual comparisons), except at RG_LI8.
At RG_LI8, benthic invertebrate selenium concentrations were significantly lower during AWTF
with AOP operation in 2020 compared to the AWTF without AOP (2016 and 2017) in nearly all
(13 of 15) comparisons (Appendix Table C.6; Appendix Figure C.2). RG_LI8 is the sampling area
furthest downstream from the AWTF in Line Creek, thus the lack of significant decreases in two
of the comparisons is likely due to lower influence of the AWTF without AOP at this area
(Appendix Figure C.2; Appendix Table C.6). Benthic invertebrate selenium concentrations in
2020 were similar to before AWTF operation (2012), where data exist for this comparison
(RG_LILC3, RG_LIDSL, RG_LI8; Figure 4.1, Appendix Figure C.2; Appendix Tables C.2,
C.4, C.6).

Within the 2020 AWTF with AOP operational phase, changes in benthic invertebrate selenium
concentrations at each downstream area were compared to changes at the reference areas over
the same time frame. The purpose of this comparison was to evaluate AWTF with AOP
performance during 2020. Results of this analysis indicated that selenium concentrations in
benthic invertebrates (as a function of changes in reference areas) changed differently at each of
the mine-exposed areas in Line Creek during this period, except at RG_LIDCOM, where no
significant changes in 2020 occurred (Appendix Tables C.10 to C.17). Relatively few, if any,
patterns in the significant changes within 2020 were consistently observed among the four
mine-exposed areas (RG_LILC3, RG_LISP24, RG_LIDSL, and RG_LI8) relative to reference.

/_\__
54



100

1A
S
o
Q m
?ED ° . ® RG_SLINE
= 107 A RG_LI24
E ] .
2 . . ° A ® RG_LILC3
IS ] A .
[
2

1

2012 2013 2014 2015 2016 2017 2018 2019 2020
100 -

1B
S
o
g') m
E’ . ® RG_SLINE
E 10§ N ° A RG_LI24
3 : . N ® RG_LIDSL
o 4 A ®
[]
2 ]

1

2012 | 2013 | 2014 | 2015 | 2016 2017 2018 2019 2020

I:' AWTF Non-Operational I:' AWTF Initial Operations I:' AWTF Forward Flow

. AWTF Operational

[] AWTF Flow Reduction [ ] AWTF/AOP Forward Flow [[] AWTF/AOP Operational
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The possible exceptions were significantly lower selenium tissue concentrations in February and
higher concentrations in September compared to other sampling events (events in 2020:
February, April, July, September, and December). Benthic invertebrate tissue selenium
concentrations were significantly higher in September for two or more other sampling events at
RG_LISP24, RG_LIDSL, and RG_LI8 (Appendix Figures C.1 and C.2; Appendix Tables C.11,
C.12, C.14). A similar pattern was not observed at RG_LILC3 (immediately downstream of the
AWTF discharge; Table 4.1; Appendix Table C.10), suggesting that the significantly higher
benthic invertebrate selenium concentrations in September observed at areas further
downstream from the AWTF discharge were likely not AWTF-related. Taxon composition of
benthic invertebrate samples was also largely consistent throughout the year among
monitoring areas (Appendix Table C.1), suggesting that the increased tissue selenium
concentrations in September at RG_LISP24, RG_LIDSL, and RG_LI8 were not related to sample
composition Benthic invertebrate selenium concentrations reported in April at RG_LILC3
(14 mg/kg dw) were significantly higher than 3 of the 4 remaining sampling events in 2020
(February, July, and December, which had concentrations of 9.2, 7.4, and 8.5 mg/kg dw,
respectively; Figure 4.1; Appendix Table C.10). This was not observed at areas further
downstream or during other sampling events, indicating that the spatial and temporal extent of
the increase was limited to RG_LILC3 in April 2020 (Appendix Tables C.10 to C.14).

Selenium concentrations of benthic invertebrates collected from the six areas downstream of the
AWTF discharge in Line Creek were similar to or lower than reference and/or upstream of
the discharge (RG_LCUT) throughout the 2020 sampling period Figure 4.2, Table 4.1), with the
exception of the April sampling event at RG_LILC3. In addition, mean benthic invertebrate
selenium concentrations at areas downstream of the AWTF were within the regional normal range
in 2020 except at RG_LILC3 in April and at three areas (RG_LILC3, RG_LIDSL, and RG_LI8)
in August/September (Figure 4.2 Table 4.1; Minnow 2020b). Mean selenium concentrations in
benthic invertebrates were also below the Level 1 EVWQP Benchmark for effects to invertebrates
(13 mg/kg dw) at areas downstream of the AWTF throughout 2020, with the one sampling event
at RG_LILC3 in April again the only exception. The mean tissue selenium concentration at
RG_LILC3 in April was 1 mg/kg dw (i.e. 8%) higher than the Level 1 EVWQP benchmark
(13 mg/kg dw) Figure 4.2, Table 4.1).

The elevated selenium concentrations in benthic invertebrate tissues from RG_LILC3 in April are
likely related to a seasonal (winter) increase in concentrations of aqueous non-selenate
selenium species. Further discussion of the association between seasonality in aqueous
selenium speciation results and benthic invertebrate tissue selenium concentrations is provided
in Section 4.3. No substantial changes to the AWTF operational status or process occurred in
2020 prior to the April sampling event, further suggesting that the increased benthic invertebrate
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Table 4.1: Mean® Selenium Concentrations (mg/kg dw) in Benthic Invertebrate Composite-Taxa Samples Collected from Line Creek and Fording River, Line Creek LAEMP, 2006 to 2020

o, No AWTF AWTF Flow
Initial AWTF . . .
Operation Operation AWTF Operation Reduction AWTF Operation Suspended
Prior to AWTF Operation P (Oct 17, 2014 (Jan 31, 2016 to (Oct 15, 2017
(July 24 to Oct (Mar 9, 2018 to Oct 27, 2018)
16. 2014 to Oct 26, Oct 15, 2017) to
. . ’ 2015) Mar 8, 2018)
Area Biological Biological Area Description
Area Code = _ =
= _ _ —_ [ —_ < - o2
= - ro fo ro o S = = = e —_ > D .
= =0 = = [ [ [ [ o Q Q ha n © N ©
o @ mg o222 o5 02 | <2 N'g B S ﬂ-'g m'g co'g I\E ~= N'g ~ 2 ~ 2 © w© ! o = w ! © 5
Og, oﬁog,E‘—(g ‘—g, ‘—g,‘— - = - = - - - - - = - - £ - E = o - ™ - - © - o
<] o< © 2 s 2 <] o8 o3 o3 [=3K] o9 =IK] o oft o9 (< (<] o S o o o N o
N2 d&>» 222 =2 N2 N2 N3 | N2 82 N 3 N3 Ng N6 &< N7 | N > N O N = N g (3= N > N E
< g <Lg < < o @ o o 2 = @ ] Q S < - 3 28
g n 2 @ (2 (2 g (22 Z a £ - s = 1
L < L L 2 L < £ @
w = 2
Sample Size (n) 1 1 4 3 3 1 1 1 1 1 1 1 5 10 10 1 10 10 10 10 10 10
South fork of upper Line Creek upstream of
[0] _ _ _ _ - - - - _ - _ _
% RG_LI24 LCO and Teck water station LC_LC1 1.4 4.4 5.1 4.0 53 3.8 5.2 (frozen) 13 7.0
o
“G—J . .
@ | RG_SLINE South Line Creek upstream of Line Creek ) ) ) ) ) ) 48 ) ) 6.0 39 4.1 ) 4.1 48 ) ) 5.2 ) 5.7 ) 6.6
and LCO
Line Creek downstream of rock drain,
RG_LCUT downstream of West Line Creek and - - - - - - - - - - - 6.2 5.0 6.4 5.9 6.7 6.9 6.3 7.0 7.6 7.5 7.9
upstream of AWTF outfall
Line Creek downstream of West Line
é RG_LILC3 Creek and AWTF outfall - - - - - - 7.0 - - 17 13 35 27 37 24 26 27 14 19 18 15 10
o
23 Line Creek downstream of LC_WTF_OUT,
= | 8 | RG_LISP24 approximately 50 m downstream of - - - - - - - - - - - - - - 16 14 13 7.4 11 10 8.9 8.2
% contingency pond discharge
@
C . .
S | R _LiDsL | Line Creek downstream of South Line - - - - - - 8.1 - 56 14 8.9 16 12 10 14 12 11 6.6 9.3 10 9.3 7.2
Creek confluence
RG_LIDCOM| Hine Creek d°W”St;?:t‘ of the compliance | - - - - - - - - - - - - - 96 | 74 94 | 77 93 91 94 77
RG_LI8 Line Creek downstream of the canyon 7.8 11 9.0 - 6.3¢ 8.4 7.8 43 - 8.4 9.3 12 8.9 8.6 11 8.3 8.9 6.9 10 12 8.6 9.0
— O . .
e 9 RG_FRUL Fording River downstregm of Grace Creek, ) ) ) ) ) ) 79 ) ) ) 75 ) ) 70 8.1 ) ) 6.9 ) 8.1 ) 11
¥ 8 upstream of Line Creek
(o)) X
c ¢
‘é é RG_FO23 | Fording River downstream of Line Creek 10 5.8 8.83 5.0 5.9 8.8 7.5 11 8.8 - 6.4 6.7 - 6.6 8.9 - - 6.4 7.9 8.7 7.6 9.4
[T
Notes: "-" =no data. FRUL=FOUL prior to 2016. Calculation of the mean for RG_LI24 in Sept 2018 included results from both RG_LI24 and RG_DSLI24, RG_DSLI24 was sampled in Sept 2018 to investigate anomalous results at RG_LI24 reported in May 2018, but results from both areas were similar in Sept

2018, therefore data were pooled (Minnow 2019a).
@ Means are only presented where the number of samples > 1, all other data are individual values.

® Sample size n = 9.
¢ Sample size n = 5.
d Sample sizen = 1.
¢ Sample size n = 4.
fSe\mple sizen = 6.
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2018, therefore data were pooled (Minnow 2019a).

@ Means are only presented where the number of samples > 1, all other data are individual values.

® Sample size n = 9.
¢ Sample size n = 5.
d Sample sizen = 1.
¢ Sample size n = 4.
fSe\mple sizen = 6.
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Line Creek downstream of rock drain,
RG_LCUT downstream of West Line Creek and 6.5 6.1° (frozen) 8.7° 4.0° 4.2 3.3 5.5 7.8 4.6 7.4 8.2 3.9 7.2 5.8
upstream of AWTF outfall
Line Creek downstream of West Line
é RG_LILC3 Creek and AWTF outfall 8.2 8.5 11 11 10 7.8 7.2 8.1 9.7 7.6 9.2 14 7.4 11 8.5
o
23 Line Creek downstream of LC_WTF_OUT,
-1 8| RG_LISP24 approximately 50 m downstream of 6.7 6.2 71 7.4 - - - - 6.6 5.9 6.5 6.8 5.7 9.2 7.9
% contingency pond discharge
@
c . .
S| Re_LipsL | Uine Creek downstream of South Line 6.7 5.7 6.6 6.0 7.1 6.8 5.4 6.0 7.0 4.7 55 5.9 5.8 9.9 55
Creek confluence
RG_LIDCOM | Line Creek dOW”St;‘Z"’i‘:: of the compliance 7.4 7.0 7.7 8.0 - - - - 6.5 5.3 5.7 6.6 5.2 6.4 55
RG_LI8 Line Creek downstream of the canyon 7.2 5.8 6.6 7.4 6.1 6.7 6.4 6.7 6.5 4.2 51 6.7 5.3 10 7.5
— O . .
2 2| Rre_FruL |Fording River downstream of Grace Creek, 10 7.5° 6.9 8.1 - - - - 10 8.5 7.8 6.9 11 11 10
r 8 upstream of Line Creek
(o)) X
£ 9
‘é é RG_FO23 Fording River downstream of Line Creek 9.8 7.3 5.7° 7.6 - - - - 8.5 6.7 5.1 8.0 7.8 7.5 7.2
[T
Notes: "-" =no data. FRUL=FOUL prior to 2016. Calculation of the mean for RG_LI24 in Sept 2018 included results from both RG_LI24 and RG_DSLI24, RG_DSLI24 was sampled in Sept 2018 to investigate anomalous results at RG_LI24 reported in May 2018, but results from both areas were similar in Sept
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Figure 4.2: Selenium Concentrations in Composite—Taxa Benthic Invertebrate Samples
Collected at Reference (Green) and Mine—Exposed (Blue) Areas of Line Creek and
Fording River, 2020

Notes: West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines pertain only to
mine—exposed monitoring areas downstream of the AWTF discharge. Dashed black lines represent the normal range
defined as the 2.5th and 97.5th percentiles of the 2012 to 2019 reference area data from the Regional Aquatic
Environmental Monitoring Program (RAEMP). Areas that do not share a letter (e.g. a,b,c) are significantly

different (a = 0.05) in a Tukey's HSD test following a two-way ANOVA by area with selenium log, transformed.
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selenium concentrations were related to a seasonal increase in aqueous non-selenate species
rather than documented changes to the AWTF processes. Despite this, the benthic invertebrate
selenium concentrations at RG_LILC3 in 2020 (including the April results) represent a substantial
improvement relative to 2016 and 2017 (during the AWTF operational phase without AOP)
when tissue selenium concentrations exceeded the EVWQP Level 2 and Level 3 benchmarks for
effects to benthic invertebrates at this area (Table 4.1; Minnow 2017a, 2018b). Similar to the
results in 2019 (Minnow 2020a), results from 2020 continued to indicate that the spatial and
temporal extent of elevated benthic invertebrate selenium concentrations was substantially
decreased compared to AWTF operation without AOP (e.g., Minnow 2018b) and limited to
immediately downstream of the AWTF (specifically RG_LILC3) in April 2020.

Selenium concentrations in benthic invertebrates from the Fording River downstream of
Line Creek (RG_FO23) were similar (April, August/September, and November/December)
or significantly lower (February and July) when compared to the Fording River upstream of
Line Creek (RG_FRUL; Figure 4.2, Table 4.1, Appendix Figure C.3). Changes in benthic
invertebrate selenium concentrations at RG_FO23 (downstream of Line Creek) during the AWTF
with AOP operational phase compared to AWTF without AOP differed from those at RG_FRUL
(upstream of Line Creek). However, these differences were primarily related to higher benthic
invertebrate tissue selenium concentrations observed at RG_FRUL (upstream of Line Creek).
Specifically, mean benthic invertebrate selenium concentrations at RG_FRUL in July to
December 2020 were higher than previously observed, with the exception of December 2018
(Figure 4.3, Table 4.1). This resulted in a significantly greater difference between the benthic
invertebrate selenium concentrations at RG_FO23 relative to RG_FRUL (i.e., comparatively lower
concentrations at RG_FRUL) in July and September 2020 compared to April and September 2017
(during AWTF operation without AOP; Table 4.1, Figure 4.3; Appendix Table C.18). A significant
difference also occurred between February 2020 compared to April and September 2017, but this
was owing to mean benthic invertebrate selenium concentrations at RG_FO23 being the lowest
observed since initiation of sampling in 2006 (Table 4.1, Figure 4.3; Appendix Table C.18).
Within the AWTF with AOP period in 2020, the difference in benthic invertebrate selenium
concentrations between RG_FO23 and RG_FRUL was significantly smaller in April than any other
sampling event (Figure 4.3; Appendix Table C.19). This aligns with the significant increase in
benthic invertebrate selenium concentrations observed at RG_LILC3 in April 2020 (compared to
reference; Figures 4.1 and 4.2; Appendix Table C.10), but the increase at RG_LILC3 was not
observed further downstream (i.e., it was only observed at RG_LILC3). As such, the significant
change in the Fording River in April 2020 is likely unrelated to the change at RG_LILC3.
Overall, these results indicated that benthic invertebrate selenium concentrations in the Fording
River were not influenced by Line Creek in 2020, which is consistent with the decreased tissue
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selenium results in Line Creek during AWTF with AOP relative to AWTF operation (without AOP),
and with previous findings (Minnow 2018b, 2019a).

Selenium concentrations in benthic invertebrate tissue was also assessed against the biological
trigger established for this endpoint (information pertaining to the determination of the biological
trigger value can be found in Appendix E). Similar to the biological trigger evaluation for %EPT,
this was completed for each replicate from LCO LAEMP monitoring areas with available water
quality predictions (i.e., five mine-exposed areas [RG_LCUT, RG_LILC3, RG_LIDSL, RG_LI8,
and RG_FO023] and the two reference areas [RG_SLINE and RG_LI24]; see Appendix E
for details). RG_LILC3 was the only area for which replicates exceeded the respective
biological trigger (4 of 40 replicates), with each of those being collected in the April sampling event
discussed above. The remaining mine-exposed and reference areas had selenium
concentrations that were below the biological trigger. As discussed above, the biological
trigger exceedance forthese four replicates atRG_LILC3is likely related to slight
seasonal increase in concentrations of aqueous non-selenate selenium species observed in the
winter of 2020 (particularly March), and therefore do not warrant further investigation.
Further information regarding the selenium concentrations in benthic invertebrate tissue biological

trigger as it pertains to the LCO LAEMP can be found in Appendix E.
4.3 Aqueous Selenium and Bioaccumulation

The AWTF with AOP was effective throughout 2020 in decreasing the aqueous total selenium
concentrations downstream in Line Creek, removing more selenium from WLC influent in 2020
(540 kg) than in 2019 (475 kg; Teck 2021a). The decrease in aqueous total selenium
concentrations in 2020 was particularly evident at LC_LC3, LC_LCDSSLCC, and LC_LC4
compared to when the AWTF was not operational (Figure 4.4; Appendix Figures C.4 and C.5%).
Total aqueous selenium was detected with high frequency (i.e., 100% of sampling events)
above the long-term BCWQG at mine-exposed stations (Appendix Table D.2; Appendix Figures
C.4 and C.5). This was true for stations both upstream and downstream of the AWTF discharge
in Line Creek and in the Fording River upstream and downstream of the Line Creek confluence.
Total aqueous selenium concentrations were also consistently (i.e., 100% of sampling events)
above the Level 1 EVWQP Benchmark throughout 2020 for mine-exposed areas upstream and
downstream of the AWTF in Line Creek (excluding LC_LCUSWLC, LC_LCDSSLCC and LC_LC4,
which exceeded the benchmark in > 85% of sampling events), while concentrations directly above
the outfall (LC_WLC) also exceeded the Level 2 EVWQP in 100% of sampling events.

26 Appendix Figure B.4 presents total aqueous selenium results with LC_WLC excluded for greater resolution of resuilts.
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Figure 4.4: Time Series Plots for Aqueous Total Selenium Concentrations from
the Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: All concentrations reported by the laboratory were detectable. West Line Creek (WLC) Active Water
Treatment Facility (AWTF) operational timelines pertain only to mine-exposed monitoring areas located
downstream of the AWTF discharge. pg/L = micrograms per litre. dw = dry weight.
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The difference between LC_WLC and those areas downstream of the AWTF suggest that
treatment is working as expected in reducing selenium in effluent.

Aqueous concentrations of selenium were above the Level 2 EVWQP Benchmark (74 pg/L)
at LC_LC3 for one sampling event (of 57), with a concentration of 95 ug/L. This Level 2 EVWQP
Benchmark exceedance occurred during a shutdown event (i.e., power outage at the facility and
thus the AWTF was non-operational) between September 20 and 21, 2021 (Teck 2021b,
see Section 1.4). This shutdown event also resulted in a selenium exceedance (62 ug/L) of the
selenium daily maximum concentration (58 ug/L; per 107517 Permit Limit) at the
Compliance point (LC_LCDSSLCC; (Teck 2021b). The AWTF was also not operational
on February 26, 2020 (Ogden 2021, pers. comm.) and although this was a short event (12 h),
it resulted in aqueous concentrations at RG_LCUT that were considerably higher (423 ug/L)
than concentrations reported for the remainder of the year for this area (mean: 54 ug/L;
Figure 4.4; Appendix Figures C.4 and C.5). Higher aqueous analyte concentrations are
anticipated at RG_LCUT when West Line Creek flows are not being diverted to the AWTF
for treatment (i.e., when the AWTF is not operational) compared to when the AWTF is in operation
as water quality at RG_LCUT would be undiluted and would be more reflective of water quality
influences farther upstream on the main stem of Line Creek [LC_LCUSWLC]). Both shutdown
events further highlight the removal of selenium via treatment by AWTF.

Previous evaluation of aqueous total selenium concentrations at the LC_LC1 (RG_LI24)
reference area identified significant increases in aqueous total selenium since 2014
(Minnow 2018b). Further analysis of temporal changes indicated that concentrations in 2020
were similar to the last five years of reporting (2015 to 2019) but remained higher than
concentrations measured in 2012 to 201427 (Appendix Table C.20). Routine monitoring at this
reference location will continue in 2021, and analysis of potential temporal changes in total
selenium will be repeated in 2021 (Minnow 2021).

Aqueous selenium in all study areas was primarily in the oxidized form selenate (Figure 4.5;
Appendix Table C.21). Aqueous selenium in chemically-reduced forms such as selenite or
organoselenium species are present at much lower concentrations than selenate. The combined
total of non-selenate selenium species typically represents <1% of the total aqueous selenium in
waters from upstream of the AWTF discharge in Line Creek (i.e., LC_LCUSWLC in 2020 mean
2non-selenate species: 0.11%, range: 0.07 to 1.00%; Appendix Table C.21). Some of these

27 Results discussed herein are excluding one outlier from the analysis. No significant differences among years were
found with inclusion of the outlier (Appendix Table B.20).
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Figure 4.5: Monthly Mean Selenium Species and Benthic Invertebrate Tissue
Selenium at Mine-exposed and Reference Stations in Line Creek, LCO LAEMP,
January 2018 to December 2020

Note: Samples at the laboratory reporting limit (LRL) are plotted with an open symbol. ug/L = micrograms per
litre. dw = dry weight.
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Figure 4.5: Monthly Mean Selenium Species and Benthic Invertebrate Tissue
Selenium at Mine-exposed and Reference Stations in Line Creek, LCO LAEMP,
January 2018 to December 2020

Note: Samples at the laboratory reporting limit (LRL) are plotted with an open symbol. pyg/L = micrograms per
litre. dw = dry weight.
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Figure 4.5: Monthly Mean Selenium Species and Benthic Invertebrate Tissue
Selenium at Mine-exposed and Reference Stations in Line Creek, LCO LAEMP,
January 2018 to December 2020

Note: Samples at the laboratory reporting limit (LRL) are plotted with an open symbol. pyg/L = micrograms per
litre. dw = dry weight.
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Figure 4.5: Monthly Mean Selenium Species and Benthic Invertebrate Tissue
Selenium at Mine-exposed and Reference Stations in Line Creek, LCO LAEMP,
January 2018 to December 2020

Note: Samples at the laboratory reporting limit (LRL) are plotted with an open symbol. pyg/L = micrograms per
litre. dw = dry weight.
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Figure 4.5: Monthly Mean Selenium Species and Benthic Invertebrate Tissue
Selenium at Mine-exposed and Reference Stations in Line Creek, LCO LAEMP,
January 2018 to December 2020

Note: Samples at the laboratory reporting limit (LRL) are plotted with an open symbol. pyg/L = micrograms per
litre. dw = dry weight.
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non-selenate selenium species are known to be more readily accumulated by aquatic biota
than selenate (Ogle et al. 1988; Riedel et al. 1996; Stewart et al. 2010). As described in
Section 1.3, in response to increased concentrations of chemically-reduced forms of aqueous
selenium in AWTF effluent, the AWTF was recommissioned with an AOP to reverse the shift in
selenium species back to a selenate-dominated condition. Concentrations  of
non-selenate species (including organoselenium species such as dimethylseleneoxide and
methylseleninic acid) in 2020 (during AWTF with AOP) were similar to those in 2019
(Minnow, 2020a), and substantially lower at LC_LC3 than during AWTF operation without AOP
in 2017 (Minnow 2020a). These results were corroborated by selenium concentrations in benthic
invertebrates from downstream of the AWTF discharge in Line Creek, which were significantly
lower during AWTF with AOP operation than during AWTF operation without AOP, relative
to reference (see Section 4.2).

Seasonal trends in selenium speciation were noted during AWTF with AOP operation in 2019
and 2020, with higher concentrations of non-selenate species observed in winter months
(specifically January to March) and lower concentrations observed in summer (June, July;
Figure 4.5; Appendix Table C.21). This trend of higher aqueous concentrations in winter months
has also been observed for analytes that include sulphate and total dissolved solids
(Appendix Figure D.1 and D.5), suggesting that the observed seasonal increases may be related
to decreased baseflow in Line Creek over the winter. In 2020, the highest selenite and
dimethylselenoxide concentrations (1.17 and 0.048 pjg/L, respectively) were reported at
RG_LILC3 on March 9, 2020. This represents a 3.5-fold increase in selenite for RG_LILC3 when
compared to the remainder of the year (mean concentration 0.34 ug/L), while dimethylselenoxide
was generally not detected (not detected in 23 of 53 sampling events) or detected at roughly 2-
fold lower concentrations in 2020 at RG_LILC3 (mean concentration: 0.028 pg/L).
Similarly, concentrations of methylseleninic acid in 2020 peaked on April 14, 2020 (0.077 pg/L),
but generally not detected throughout the remainder of the year (not detected in 40 of 53 sampling
event; Figure 4.5; Appendix Table C.21). These peaks in non-selenate species observed in
March and April 2020 at RG_LILC3 were followed by elevated benthic invertebrate selenium
concentrations at RG_LILC3 (Figure 4.6; see Section 4.2 for details), suggesting that the seasonal
increase in non-selenate species observed in the winter or early spring of 2020 may be linked to
an increase in benthic invertebrate tissue selenium at this area. Despite this increase, benthic
invertebrate tissue selenium concentrations at RG_LILC3 in April 2020 remained significantly
lower than during AWTF without AOP operation (in 2016 and 2017; see Section 4.2 for details)
and lower than those observed in 2018 immediately following shutdown of the ATWF without AOP
(although not tested statistically; Figure 4.6, Table 4.1). This indicates that the AWTF
with AOP functioned as intended to limit selenium accumulation by aquatic biota downstream
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Figure 4.6: Selenium Concentrations in Benthic Invertebrate Composite—Taxa Samples from Line Creek and Fording River, 2018 to 2020

Notes: Dashed black lines represent the normal range defined as the 2.5th and 97.5th percentiles of the 1996 to 2019 reference area data from the Regional Aquatic Environmental Monitoring Program (RAEMP). Solid lines indicate Level 1 benchmarks, long dashed
lines indicate level 2 benchmarks, and short dashed lines indicate Level 3 benchmarks. West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines are displayed for each monitoring area to provide context, but pertain only to
mine-exposed monitoring areas downstream of the AWTF discharge.
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throughout 2020 (compared to AWTF operation without AOP), even with the April 2020 results
were taken into account.

Benthic invertebrate tissue selenium results from 2012 to 2020 were plotted relative to the
regional one-step water-to-invertebrate lotic selenium accumulation model (Figure 4.7;
Golder 2020c). The model is based on observed relationships between aqueous and benthic
invertebrate tissue selenium values from samples collected previously in Line Creek and in other
areas of the Elk River watershed (Golder 2020c). Most plotted values were within or below the
95% prediction limits of the model (except three sampling events at RG_LILC3 in April 2020;
Figures 4.7 and 4.8). This coincides with past observations, as the majority of plotted values have
largely been within the model predictions, except for samples collected nearest the AWTF in 2016
and 2017 (e.g., RG_LILC3 in Figure 4.8). The three values from April at RG_LILC3 plotting above
the model 95% prediction limits is indicative of increased bioaccumulation, which is consistent
with the elevated tissue concentrations reported (see Section 4.2) and with the peak
organoselenium species concentrations observed in March/April (as noted earlier). Despite this,
the mean selenium tissue concentration for sampling in April was 14 mg/L, which is only slightly
higher than the EVWQP Level 1 Benchmarks for invertebrates (~10% effect to growth,
reproduction, and survival; 13 mg/kg dw) and juvenile fish (~10% dietary effect for growth;
11 mg/kg dw), but still below the EVWQP Level 1 Benchmark for birds (~10% effect for dietary
effects to juvenile birds; 15 mg/kg dw). It should be noted that although complete removal of
organoselenium species is not expected with the addition of AOP, lower selenium
bioaccumulation was evident during AWTF operation with AOP than without. This was evidenced
by benthic invertebrate selenium concentrations plotting closer to the model upper 95% prediction
limit than during AWTF operation with AOP compared to without AOP (including the three values
from April at RG_LILCS3; Figure 4.8). Combined, the results support the conclusion that selenium
accumulation in Line Creek during AWTF operation without AOP was related to
higher-than-normal concentrations of non-selenate forms of selenium, and that the
recommissioning of the AWTF with AOP has been functioning to decrease non-selenate forms
and associated accumulation in aquatic biota.

Overall, the decreased concentrations of aqueous non-selenate selenium species, significant
decrease in benthic invertebrate selenium concentrations compared to during AWTF operation
without AOP and results relative to the selenium bioaccumulation model clearly indicate that the
AWTF with AOP functioned as intended throughout 2020 to limit selenium accumulation by
aquatic biota.
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Figure 4.7: Observed and Modeled Selenium Concentrations in Benthic Invertebrate Composite Samples Relative to Total
Aqueous Selenium Concentrations at Stations Upstream and Downstream of West Line Creek Active Water Treatment Facility,
2012 to 2020

Notes: Mean benthic invertebrate selenium concentrations (solid black line) were estimated using a one-step water to benthic invertebrate selenium

accumulation model: logo[Se]benthic invertebrate=0.717+0.072 x log+o[Se]aq (Golder 2020c). The 95% prediction limits for a single value from the one-step

water to benthic invertebrate selenium accumulation model are plotted as dashed red lines. Reference areas are shown in green. One data point for station FO23
on September 16th, 2015 is the average of two duplicate measurements.
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Figure 4.8: Observed and Modeled Selenium Concentrations in Benthic Invertebrate Composite Samples Relative to Total
Aqueous Selenium Concentrations at RG_LILC3 Line Creek 2012 to 2020

Notes: Mean benthic invertebrate selenium concentrations (solid black line) were estimated using a one-step water to benthic invertebrate selenium
accumulation model: logo[Se]benthic invertebrate=0.717+0.072 x log+[Se]aq (Golder 2020c). The 95% prediction limits for a single value from the one-step
water to benthic invertebrate selenium accumulation model are plotted as dashed red lines. All other Line Creek stations are shown in grey.
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4.4 Summary

Concentrations of non-selenate forms of aqueous selenium in Line Creek were decreased during
operation of the AWTF with AOP in 2020, compared to AWTF operation without AOP, which is
consistent with results from 2019 during AWTF with AOP operation. Benthic invertebrate tissue
monitoring in Line Creek identified substantially lower selenium concentrations in 2020 during
AWTF with AOP operations compared to concentrations that were observed during AWTF without
AOP operation. Mean benthic invertebrate selenium concentrations were below the EVWQP
Level 1 benchmark at all areas downstream of the AWTF discharge with one exception (in April
at RG_LILC3). Comparison of benthic invertebrate selenium concentrations to the selenium
bioaccumulation model indicated that selenium bioaccumulation in 2020 was within expectations
of the model except three samples at RG_LILC3 (in April), which were associated with a seasonal
(i.e., winter) increase in concentrations of aqueous non-selenate species. Despite this, results
for these samples remained closer to selenium bioaccumulation model predictions than those
during ATWF operation without AOP. Combined, the aqueous selenium speciation and benthic
invertebrate tissue selenium monitoring results all indicated that the recommissioned AWTF with
AOP is functioning as intended to shift selenium speciation in AWTF effluent from
chemically-reduced species back to a selenate-dominated condition, thereby reducing the
bioavailability of selenium in Line Creek.
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5 OTHER POTENTIAL INFLUENCES OF THE WLC AWTF

5.1 Overview

Monitoring data were evaluated in this section to address Study Question #3: Is WLC AWTF
operation affecting aquatic biota through thermal effects, effects on dissolved oxygen
concentrations, or concentrations of treatment-related constituents other than nutrients
or selenium? To address this study question, water temperature and dissolved oxygen results
in 2020 were evaluated upstream and downstream of the AWTF, and water quality and toxicity
testing results were evaluated in relation to changes in AWTF operational status. The AWTF with
AOP was operational throughout 2020 with discharge to the receiving environment occurring
throughout the year (see Section 1.3 for details).

5.2 Temperature

Water temperatures measured by continuous loggers in Line Creek upstream
(LC Intake Pond [Data logger T1]) and downstream (LC Mixing Zone Discharge [Data logger T4]
and LC3 Downstream [Data logger T5]) of the AWTF in 2020 were generally similar to each other
(Figure 5.1). These temperatures were slightly (~1°C) warmer than those collected further
upstream at LC_LCUSWLC (Data logger T6) from January to September?. Canopy cover
at LC_LCUSWLC (although limited) is denser than the complete absence of canopy cover where
the temperature loggers further downstream are located, and the LC Intake Pond data logger
(Data logger T1) is situated in a ponded area whereas the Data logger T6 (at LC_LCUSWLC)
is in a free-flowing lotic area. Therefore, the slightly higher temperatures at monitoring locations
downstream of LC_LCUSWLC are likely attributable to these habitat differences.
Overall, although water temperatures downstream of the AWTF discharge were slightly higher
than at a more covered area upstream (LC_LCUSWLC), the similarity to temperatures measured
directly upstream of the AWTF discharge (Data logger T1) indicates that AWTF with AOP
operation in 2020 did not influence water temperatures downstream (Figure 5.1).

British Columbia guidelines for water temperature are defined as a maximum £ 1° C change from
the optimum temperature range for different fish life stages (BCMOE 2001). Line Creek water
temperatures throughout 2020 were within, or lower than, the optimum temperature ranges
specified for different life stages of bull trout and westslope cutthroat trout (Figure 5.2).

28 Temperature recordings at LC_LCUSWLC (Data logger T6) were not recorded after September 2, 2020 when the
data logger was retrieved, downloaded, and redeployed (see Section 2.7.1).
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Figure 5.1: Mean Daily Water Temperature (°C) Recorded by Temperature Data Loggers, Line Creek LAEMP, 2020

Note: Temperatures for data logger deployed at LC_LCUSWLC were only recorded until September 2, 2020 when the data logger was retrieved.
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Figure 5.2: Water Temperatures at Monitoring Stations in Line Creek in 2020 Relative to BCMOE (2001b) Guidelines
for Maximum (Solid Lines) and Minimum (Dotted Lines) Temperatures for Protection of Fish Species Found in Line
Creek

Notes: BT = bull trout; WCT = westslope cutthroat trout; S = spawning; | = incubation; A/R = alevin/rearing. The timing of fish life history stages was
approximated from COSEWIC (2016), McPhail and Baxter (1996), and McPhail (2007).
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5.3 Dissolved Oxygen

Dissolved oxygen concentrations measured in 2020 upstream and downstream of the AWTF
discharge were above the instantaneous minimum criterion for the protection of the most
sensitive fish (embryo/alevin) life stages (9 mg/L; BCMOE 1997) and the 30-day mean for all other
fish life stages (8 mg/L; Figure 5.3). However, monthly mean concentrations of dissolved oxygen
were at or below the 30-day mean criterion of 11 mg/L for the most sensitive fish life stages
(buried embryo/alevin) at mine-exposed and reference stations (except LC_WLC) during at least
one month (specifically between May and November). The more frequent occurrence of dissolved
oxygen concentrations below the 30-day mean criterion upstream of the AWTF discharge
(LC_LCUSWLC; 7 months) than downstream (LC_LCDSSLCC [3 months], LC_LC4 [2 months],
LC_LC3 and LC_LC4 [1 month]; Table 5.1) indicates that dissolved oxygen concentrations below
the criterion were not related to AWTF operation.

5.4  Water Quality Analytes

Evaluation of analytes with early warning triggers under the AMP and those with BCWQG and/or
water quality benchmarks (see Sections 2.2.1 and 2.7.1; Appendix Tables D.1 and D.2;
Appendix Figures D.1 to D.28, C.4 and C.5) indicated that nitrate was detected with
high frequency (>95% of samples) above the long-term BCWQG at mine-exposed stations
(see Section 3.2 for the influence of nitrate on productivity). This was true for stations both
upstream and downstream of the AWTF discharge in Line Creek and in the Fording River
upstream and downstream of the Line Creek confluence. Total nitrate concentrations
downstream of the AWTF discharge were higher than the Level 1 EVWQP benchmark at LC_LC3
in 4% of samples (or 2 of 53 weekly sampling events; Figure 3.6, Appendix Table D.2,
Appendix Figure B.3), with one of those events being on September 21, 2020 during a shutdown
event of the AWTF (as discussed earlier in the context of selenium). In both cases, nitrate was
only slightly above the Level 1 EVWQP Benchmark (16.1 to 16.2 mg/L compared to
15.1 mg/L respectively). Total nitrate did not exceed the Level 1 EVWQP Benchmark at areas
further downstream of the AWTF than RG_LILC3 (Figure 3.6, Appendix Table D.2,
Appendix Figure B.3). In contrast, concentrations of total nitrate upstream of the AWTF discharge
(LC_WLC and LCUSWLC) showed a much higher frequency (59 and 65%, respectively)
of exceeding the Level 1 EVWQP Benchmarks. Thus, the higher concentrations upstream of the
AWTF suggest that the AWTF is functioning as expected in reducing concentrations of
nitrate downstream. Evaluation of selenium was also included in the assessment of water quality
analytes and is discussed in detail in Section 4.3, therefore excluded here.

Concentrations of five other analytes had concentrations higher than applicable BCWQG and/or
water quality benchmarks (i.e., EVWQP Benchmarks, Interim Screening Values [for nickel],
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Figure 5.3: Dissolved Oxygen Concentrations at Sampling Stations in Line Creek in 2020, Relative to the BCMOE
(1997) Criteria for the Protection of Fish Life Stages

Notes: BT = bull trout; WCT = westslope cutthroat trout; S = spawning; | = incubation; A/R = alevin/rearing. The timing of fish life history stages was

approximated from COSEWIC (2016), McPhail and Baxter (1996), and McPhail (2007). Spawning, incubation, and alevin stages were included in
application of buried embryo/alevin guideline values.
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Table 5.1: Monthly Mean Dissolved Oxygen Concentrations (mg/L) in Line Creek, 2020

Month LC_LC1 LC_SLC LC_LCUSWLC LC_WLC LC_LC3 LC_LCDSSLCC LC_LCC LC_LC4
January - 12.2 11.4 11.2 1.7 121 - 12.6
February - 12.1 11.1 11.4 12.5 121 121 12.9

March - 12.6 11.2 11.2 11.4 11.9 11.6 12.4

April 11.3 11.4 10.8 11.0 11.4 11.5 10.8 11.6
May 11.6 1.7 10.9 11.3 11.5 11.5 - 1.7
June 11.2 1.7 10.7 11.1 11.1 11.1 - 11.2
July 11.3 11.6 10.9 11.1 11.2 10.6 11.8 10.7
August 10.4 10.3 10.1 11.1 10.9 10.1 10.3 10.3
September 10.6 11.0 10.6 11.3 11.5 10.6 - 11.0
October 11.2 11.4 10.6 11.1 12.0 11.3 - 11.8
November 12.2 12.0 10.8 11.3 11.8 1.4 - 11.8
December - - 11.2 11.2 12.0 11.7 12.1 12.4

[ ] Less than 30-day water column mean criterion of 11 mg/L for buried embryo/alevin life stages (guideline was applied to all months except April, see notes
for details)

Notes: "-" = no data/not recorded. Spawning, incubation, and alevin stages for bull trout and westslope cutthroat trout were included in the application of buried embryo/
alevin guideline values, and were applicable to at least some portion of each month except April. The timing of life history stages for these species was approximated
from COSEWIC (2016), McPhail and Baxter (1996), and McPhail (2007). See Figure 5.3 for graphical display of these life history stages.
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or Level 1 Screening Value [for total dissolved solid]) downstream of the AWTF discharge.
These included total dissolved solids (> Level 1 Screening Value at LC_LC3), sulphate
(> long-term BCWQG and Level 1 EVWQP Benchmark at LC_LC3), nickel (> Level 1 interim
screening value at LC_LC3 and WL_DCP_SP24), dissolved cadmium (> long-term BCWQG and
Level 1 EVWQP Benchmark at LC_LC3 and Level 1 EVWQP Benchmark at WL_DCP_SP24),
and mercury (>long-term BCWQG at each area except LC_LC5; Appendix Table D.2;
Appendix Figures D.1 to D.28). However, annual mean concentrations of these analytes were
lower than at areas upstream of the AWTF discharge (as evidenced by fewer benchmark
exceedances than upstream). In the case of mercury, past studies have shown that
mercury inputs (total and methyl) are not mine-related in the Elk Valley Area (Azimuth 2019),
and furthermore concentrations at the two reference areas were also higher than the long-term
BCWQG at a similar frequency (5 to 15% of sampling events) to the mine-exposed areas
(Appendix Table D.2) suggesting naturally elevated mercury concentrations in the area.

Visual inspection of results from 2012 to 2020 indicated temporal increases in analyte
concentrations at monitoring stations downstream of the AWTF discharge (i.e., comparing results
during AWTF with AOP operations to years without AOP or pre-AWTF) for three analytes.
Specifically, temporal increases in dissolved cobalt, total manganese, and total molybdenum
concentrations were noted during AWTF with AOP operation (2019 and 2020) at areas in close
proximity downstream of the AWTF discharge (namely LC_LC3; Appendix Figures D.15, D.19,
and D.21). Concentrations of total manganese and total molybdenum remained well below the
long-term BCWQG at LC_LC3 (>14 and >125 times, respectively; Appendix Figures D.19
and D.21) while dissolved cobalt, which does not have an applicable BCWQG, was within the
range of pre-AWTF results (Appendix Figure D.15). The increase in molybdenum concentration
could be related to the use of antiscalant (which contains molybdenum) which started in 2018
(Traverse 2021, pers. comm. 2021).

5.5 Toxicity Results

Acute toxicity testing with was conducted with 31 effluent samples from WL_BFWB_OUT_SP21
using the water flea Daphnia magna and rainbow trout in 2020 (Teck 2021b). No samples caused
mortality to either organism (Table 5.2; Appendix Table D.3). Chronic toxicity testing was also
performed quarterly on samples collected at LC_LC3 and the Compliance Point (LC_LCDSSLCC)
to evaluate potential effects to Ceriodaphnia dubia and Pseudokirchneriella subcapitata, while
semi-annual chronic toxicity tests were conducted to evaluate potential effects to H. azteca,
fathead minnow, and rainbow trout; results are discussed on species-specific basis below.

For all four quarters (with the exception of Q3), effects to C. dubia (survival and reproduction)
were either not significantly different when compared to reference or were categorized as ‘no

(’_\_
April 2021 | 82



minnow environmental inc. Teck

Project 207202.0015 Line Creek LAEMP 2020
Table 5.2: Summary of Acute Toxicity Test Results for Line Creek Monitoring Stations,
2020 (Teck 2021a)
Water Station Water Flea Rainbow Trout
(Daphnia magna) (Oncorhynchus mykiss)
# Tests > o
Teck Code Description Year 50% Total # tests #Tests >. 0% Total # tests
. Mortality
Mortality
West Line
WL_BFWB_OUT_SP21 |Creek AWTF 2020 0 31 0 31
effluent outfall

|—| Acute toxicity test failure(s) ( > 50% test mortality).

adverse response’ (i.e., based on low effect-size relative to reference and results falling within the
local and normal range), according to decision criteria (Table 5.3; Golder 2021). In Q3, C. dubia
reproduction for LC_LCDSSLCC showed a ‘possible adverse response’ (i.e., the response was
within the local and regional normal ranges but exhibited a 30% effect size when compared to the
average reference response in Q3). Overall, no water quality analyte was identified as a likely
cause of the observed response, as analyte concentrations were equal to or lower than
concentrations in reference waters and/or test site waters categorized as no adverse response.
As this area is further downstream from the discharge in comparison to LC_LC3, which showed
‘no adverse response’ (which was also the case in 2019) it is unlikely that the toxicity observed
was AWTF related. Although the magnitude of response at LC_LCDSSLCC was higher than
in 2019 (which was categorized as no adverse response), it was still less than results from 2018
when the AWTF was not operational for most of the year (Table 5.3; Golder 2019, Golder 2020a).

Similar to C. dubia, effects to cell yield for P. subcapitata (cell yield) at LC_LC3 and LCDSSLCC
were only observed in Q3, as all other results were either not significantly different when
compared to reference or were categorized as ‘no adverse response’ (Golder 2021).
P. subcapitata cell yield for LC_LC3 in Q3 showed a ‘possible adverse response’ (Table 5.3).
Overall, no water quality analyte was identified as a likely cause of the observed response, as
analyte concentrations were equal to or lower than concentrations in test site waters categorized
as no adverse response and/ or were lower than the chronic BC WQG and lowest EVWQP
Level 1 Benchmark. This is an improved response in comparison to those from 2019 when both
LC_LC3 and LC_LCDSSLCC reported a ‘likely adverse response’ in P. subcapitata cell yield
in Q3 (although it should be noted that the P. subcapitata results from Q3 2019 were considered
anomalous as cell yield was unusually low across replicates for all study areas including
reference; Golder 2020a).
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Table 5.3: Results of Quarterly and Semi-Annual Chronic Toxicity Tests at LC_LCDSSLCC in 2015 to 2020and LC_LC3 in 2019 and 2020° (Golder 2016, 2017a, 2018, 2019, 2020a, 2021)

Water Flea Amphipod (Pses;?)‘le(r;rﬁli?:riell Rainbow Trout Fathead Minnow
. . « \b c ; - d
(Ceriodaphnia dubia) (Hyalella azteca) a subcapitata) (Oncorhynchus mykiss) (Pimephales promelas)
Area Quarter Reproduction Reproduction Normal
Survival (% control- P Survival Dry Weight . Survival Viability Length Wet Weight Hatch Survival Biomass Length
. (% control- Cell Yield Development
(% control- = normalized; R (% control- (% control- 4 (% control- (% control- (% control- (% control- (% control- (% control- (% control- (% control- o
- normalized; . . (x10° cells/ml) . . . . . . - - (% control-
normalized) Protocol- normalized) | normalized) normalized) | normalized) | normalized) = normalized) | normalized) @ normalized) | normalized) | normalized) .
specified) 8-day) normalized)
Q1 100+ 0 98 + 14 - - - 117122 - - - - - - - - -
2015 Q2 1000 82+12 - - - 69.2+5.7 102+3 101+6 101 +4 1015 - - - - -
Q3 1000 107 + 20 - - - 83 + 21 - - - - - - - - -
Q4 100+0 80 + 24 - - - 94 +£18 88+9 87+9 98 +4 103 +4 - - - - -
Q1 1000 109 + 16 - - - 1295+5.3 - - - - - - - -
2016 Q2 100+0 67 £ 39 - - - 91.0+4.8 78+6 88 + 16 104 +2 97 £12 - - - - -
Q3 1000 83+ 21 - - - 119.5+5.5 - - - - - - - - -
Q4 100+0 94 +18 - - - 156.0 +4.5 7010 698 104 £1 116 £ 11 - - - - -
Q1 100+ 0 92 + 38 - - - 211.8+ 154 - - - - - - - -
o 2017 Q2 100+ 0 124 + 11 - - - 134.0+4.2 99+8 93+18 107 +6 125+ 10 - - - - -
:7;’ Q3 1000 104 + 25 - - - 146.8 £ 10.1 - - - - - - - - -
g Q4 100+ 0 127 £ 15 - - - 103.5+4.4 41144 41144 109+3 1195 - - - - -
3 Q1 1000 75+ 19 - - - 164.3+10.3 - - - - - - - - -
ol 2018 Q2 100+ 0 40+ 12 - 96 £ 15 108 + 35 1475+4.38 1023 103 +2 104 5 109 + 16 - - - - -
- Q3 1000 106 + 18 - 109+ 10 150 + 30 97.0+12.2 - - - - - - - - -
Q4 100 + 35 6323 - 74 + 30 35+20 87.7%+8.2 100+ 9 103 + 11 106 + 1 110+ 4 - - - - -
Q1 1000 92 + 21 92 + 21 - - 81.5+45 - - - - 1000 89+ 14 87+6 90+3 98+5
2019 Q2 100+ 0 81+6 81+6 110.8 + 2.6 101+ 11 101+ 15 104 +3 1155 - - - - -
Q3 80 £42 92 +23 86 +19 90 £ 17 51+ 26 29.8+3.3 - - - - 1000 64+12 71+8 1045 96 +7
Q4 100+ 0 88 £ 17 90 + 21 73+ 84 + 51 104.0 = 10.0 90+6 86 +4 103 +2 107 +3 - - - - -
Q1 1110 93+9 93+9 - 74+5.3 - - - - 98+3 39+29 52 + 35 1M77 1120
2020 Q2 90 + 32 86 + 34 91 + 31 107 £5 92+18 111 £5.6 113+ 18 109 + 24 1007 103 + 16 - - - - -
Q3 90 £ 32 70+ 22 74 22 - - 105£9.0 - - - - 1000 96 + 10 87+6 906 1000
Q4 100+ 0 74+ 15 787 88 +17 63 + 30 119+4.4 89%8 87 %10 1020 1118 - - - - -
Q1 1000 86 + 12 86 +12 - - 79.5+8.0 - - - - 1000 86+4 89+4 96 + 1 1000
2019 Q2 100+ 0 85+ 12 85+ 12 - 113.8+11.4 92+ 14 94 £13 104 +2 118+ 8 - - - - -
- Q3 100+ 0 105 £ 20 89 +17 75+ 17 67 + 26 27.0+36 - - - - 1000 95+ 13 92+5 105+ 2 1000
9 Q4 90 * 32 76 £ 22 73+ 21 67 %45 153 + 25 122.8 +8.5 90 +5 8317 1013 104 + 10 - - - - -
3' Q1 1110 88 + 20 88 + 20 - 75+3.8 - - - - 1000 96 +7 84+4 96 + 2 1000
2020 Q2 1000 87+ 18 92+ 10 76 £ 46 75+ 29 120+ 3.9 96 + 29 91 £33 99+8 116 + 22 - - - - -
Q3 1000 82*18 869 - - 83+74 - - - - 92+6 73+12 98+7 104 5 94 +13
Q4 100+ 0 78 +18 8215 96 +9 49 +19 114 +5.5 90 2 91+2 101 +£1 106 + 12 - - - - -
Bold result significantly lower than Fording River reference (FR_UFR1).
Underline result significantly lower than Elk River reference (GH_ER2).
Italic result significantly lower than Michel Creek reference (CM_MC1).
D result significantly lower than South Line Creek reference (LC_SLC).
Notes: Q, = Calendar year quarters. "-" = no data available.

@ Results presented as percent survival or endpoint + standard deviation. Chronic toxicity testing at LC_LC3 was initiated in 2019.

® Two test lengths were used to evaluate potential effects on Ceriodaphnia dubia reproduction in 2019. These included: 1) a protocol-specified test length (i.e., reproduction was measured when260 % of controls produced three or more broods; as per Environment Canada [2007c]); and 2) an 8-day test duration (Golder 2020).
These two test lengths were used in 2019 to evaluate potential brood effect. Prior to 2019, the protocol-specified test length was used.

¢ Based on the Permit 107517 and 106970 Chronic Toxicity Program integration amendment (March 4, 2019), chronic toxicity testing of Hyalella azteca (28-day test) is required on a semi-annual basis (spring and fall; see Section 2.2.2). Collection of toxicity test samples in early 2019 (Q1) began before the amendment was issued.

Therefore, toxicity testing of H. azteca in Q1 was completed according to the previous requirements (Permit 107517). H. azteca testing was completed in Q3 and Q4 in 2019.

4 Fathead minnow chronic toxicity testing (30-day early life stage test) at LC_LCDSSLC and LC_LC3 was initiated in 2019.
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No effects to either survival or dry weight of H. azteca were noted at LC_LCDSLCC in 2020
(Golder 2021). H. azteca survival for LC_LC3, although highly variable (i.e., control-normalized
survival response ranged from 0 to 109%), was significantly lower than a subset of
reference areas (22 to 29% lower) resulting in a classification of “possible adverse response”
in Q2. No water quality analyte was identified as a potential cause of the observed response in
this assay. Furthermore, this same response (as well as the observed increased variability)
was not observed in Q4 as H. azteca survival and biomass were not significantly different from
reference, suggesting that the results encountered in Q2 might have been an artefact of testing
in that quarter. Survival of H. azteca was higher in 2020 at LC_LC3, when compared to 2019, as
survival of H. azteca was significantly lower than a subset of reference areas in both Q3 and Q4
in 2019 (Golder 2020a), and the absence of effects at LC_LCDSLCC also represent a decrease
in adverse effects relative to prior years (2018, 2019; Golder 2019, 2020a).

Effects to fathead minnow at both areas (Q1 and Q3; via evaluation of hatch, survival, biomass,
length, and normal development) were either not significantly different from reference or were
categorized as “no adverse response”, with the exception of survival and biomass in Q1
at LC_LCDSSLCC (Golder 2021). In this instance, both endpoints were categorized as a “likely
adverse response” (Table 5.3). Overall, no water quality analyte was identified as a likely cause
of the observed response in Q1, as analyte concentrations were equal to or lower than
concentrations in reference waters and/or test site waters categorized as no adverse response,
and/or were lower than the chronic BC WQG and lowest EVWQP Level 1 Benchmarks (except for
selenium which also determined unlikely to contribute to toxicity; Golder 2021). It is possible that
microbial activity may have influenced the outcome of the toxicity tests although uncertainty
remains regarding that link to toxicity (Golder 2021). Similar responses in fathead minnow were
observed in Q3 of 2019 (as survival and biomass responses were categorized as ‘possible
adverse response’ in Q3; Golder 2020a), although again microbes were present, which could
have influenced the results of the assay. Furthermore (and similar to results for C. dubia), the lack
of toxicity at LC_LC3, an area upstream of LC_LCDSSLCC and in closer proximity to the AWTF,
suggests that the observed toxicity for fathead minnows was unlikely related to the AWTF.

A “possible adverse response” was detected for O. mykiss in Q2 for viability at LC_LC3, one of
the four test endpoints (survival, viability, length, and wet weight; Table 5.3; Golder 2021).
While water quality analytes were unlikely the cause of the observed response in O. mykiss
(Golder 2021), microbes may have contributed to the response detected for viability in Q2
(Golder 2021). In Q4, the viability of O. mykiss showed a “possible adverse response” for
LC_LCDSSLCC test waters, as did O. mykiss survival for both areas in Q4, neither of which were
associated water quality or microbial activity in the tests (Golder 2021). It should be noted that in
Q4, markedly low variability was observed in the viability and survival endpoints for rainbow trout

/_\__
85



minnow environmental inc. Teck
Project 207202.0015 Line Creek LAEMP 2020

for the reference area used for comparison (i.e., South Line Creek reference [LC_SLC]),
possibly resulting in more conservative classifications of risk. For example, the standard deviation
associated with viability in Q2 and Q4 for the reference area were 30% and 2%, respectively.
Although these responses were significant when compared to references, the overall differences
of effects of survival and viability when compared to reference areas was low (below 20%)
and similar to reports from 2019, although these did not differ significantly from reference in 2019
(Golder 2020a).

Overall, acute toxicity testing of AWTF effluent showed no test failures in 2020 (Teck 2021a).
Although chronic toxicity was noted on a few occasions in both areas, the response was
generally low (<30% of an effect when control normalized), with the exception of fathead minnow
effects to survival and biomass in Q1 at the Compliance Point (61 and 48% effect,
respectively; Table 5.3). However, it is possible that the effects to fathead minnow survival and
biomass were complicated by microbial activity in the test which may influence test outcomes.
This and the absence of adverse response in closer proximity to the AWTF also suggest the
fathead minnow responses was not AWTF-related. Temporal comparisons indicated that
observed organism responses (or lack thereof) in 2020 were similar to or lower than previous
years, except for rainbow trout responses, which were driven by markedly Ilow
reference variability. Additionally, evaluations of causality in instances where a ‘possible’ or ‘likely
adverse response’ was observed provided no evidence in suggesting that mine-related analytes
were at high enough concentrations to cause the noted effects suggesting a lack of influence of
the AWTF. Combined, these results indicated the toxicity responses observed in 2020 were likely
not related to AWTF with AOP operation. This conclusion is consistent with findings of benthic
invertebrate community monitoring over the same time-period that indicated no obvious adverse
change in community characteristics associated with the AWTF with AOP operation in 2020.

5.6 Summary

Operation of the AWTF with AOP in 2020 did not significantly change water temperature or
dissolved oxygen concentrations downstream in Line Creek. Evaluation of water quality analytes
demonstrated no increases in analyte concentrations that resulted in concentrations above
guidelines or water quality benchmarks during AWTF with AOP operation in 2020.
Additionally, chronic toxicity testing in most cases, with the exception of rainbow toxicity results
in Q4 (which were within <20% of reference results), suggested that toxicity was either similar to
or lower than previous years. Overall, there did not appear to be influences on aquatic biota
associated with the WLC AWTF with AOP operations in 2020 that were not already being
addressed through monitoring related to Study Questions #1 (productivity) and #2
(tissue selenium accumulation).
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6 SUMMARY

Potential effects to the aquatic environment related to the commissioning of the WLC AWTF were
evaluated by addressing three study questions, which focus on: 1) potential effects to biological
productivity; 2) selenium concentrations in biota; and 3) potential effects related to factors other
than nutrients or selenium.

Evaluation of Study Question #1 (potential influences on biological productivity) indicated that
aqueous total phosphorus concentrations at the Compliance Point (LC_LCDSSLCCQC)
were consistently below the SPO of 0.02 mg/L during 2020. In 2020, concentrations of nutrients
(total phosphorus, orthophosphate, and nitrate) were generally in the ranges of concentrations
observed in previous years (Table 6.1). In addition, results suggested that operation of the AWTF
with AOP in 2019 and throughout 2020 was more successful at minimizing phosphorus and
orthophosphate contributions to the receiving environment than operation of the AWTF
without AOP (in 2016 and 2017).

Periphyton coverage at a majority of mine-exposed and reference areas was moderate in 2020
(based on visual assessment) and was temporally consistent with past results except at
two areas. Periphyton coverage increased at two areas (RG_LILC3 and RG_LIDCOM),
but supporting evidence (i.e., nutrient concentrations and lack of temporal increases in periphyton
coverage at other areas downstream of the AWTF) did not suggest that this increase was due an
AWTF-related influence. Benthic invertebrate biomass and density at RG_LIDSL and RG_LILC3
(the two downstream areas in closest proximity to the AWTF discharge) showed no significant
increase in 2020 related to operation of the AWTF with AOP. Benthic invertebrate
total abundance (measured by kick and sweep) was within normal regional ranges and was
largely similar to previous years (2017 to 2019) at mine-exposed areas in 2020.
Where abundance was increased relative to pre-AWTF results, the absence of a change closest
to the AWTF discharge indicated that the increase was likely unrelated to AWTF with
AOP operation (consistent with the biomass and density results). Benthic invertebrate community
endpoints, as determined from kick and sweep sample collection, indicated no consistent adverse
changes in community characteristics related to operation stabilization of the AWTF with AOP
in 2020. Rather, continued increase in the percentage of sensitive taxa (E) in 2020 at areas of
Line Creek furthest downstream from the AWTF (RG_LISP24, RG_LIDCOM, RG_LI8)
was suggestive of an improvement in benthic invertebrate community structure (Table 6.1).

Overall, assessment of Study Question #1 indicated that biological productivity downstream from
the WLC AWTF was not affected by the operation of the AWTF with AOP throughout 2020 relative
to previous years.
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Table 6.1: Summary of Measurement Endpoints, Analyses, and Results of Line Creek LAEMP, 2020

Study Question

Water

Biological

Measurement
Endpoint

Indicator

Analysis/Evaluation

Result

Measurement
Endpoint

Indicator

Analysis/Evaluation

Result

Is active water
treatment affecting
biological productivity
downstream in Line
Creek?

Nutrient
concentrations

Nitrate

1) Comparison to SPO

2) Comparison to BCWQG and

Water Quality Benchmarks

1) Nitrate in 2020 was below the SPO during a majority of
2020 (67% of sampling events)

2) Concentrations > BCWQG at all mine-exposed areas.
Concentrations < Level 1 benchmark for most areas
downstream of discharge (excluding LC_LC3 which
exceeded the benchmark in 4% of sampling events)

Periphyton
productivity

Visual Coverage
Scores

Coverage scored according to CABIN
guidance (Environment Canada 2012)

Coverage scored as moderate at a majority of mine-exposed areas (with
the exception of RG_LILC3 and RG_LIDCOM which were slightly higher
than years past) and mild-moderate at reference stations, similar to
previous years.

Benthic
invertebrate
productivity

Biomass

ANOVA analysis among years = 2014 to
2020

Areas: Ref = RG_SLINE, RG_LI24; Exp =
RG_LILC3, RG_LIDSL

No adverse effect associated with AWTF with AOP operation in 2020. No
significant differences in biomass at RG_LIDSL in 2020 when compared to
previous years (relative to either reference or compared among years at
RG_LIDSL). Biomass at RG_LILC3 significantly lower in 2020 than all prior
years (when compared among years at RG_LILC3), and lower than 2014
and 2018 (relative to reference; RG_LI24 and RG_SLINE). Decrease in
biomass at RG_LILC3 in 2020 represents a change towards reference
conditions.

Density

ANOVA analysis among years = 2014 to
2020

Areas: Ref = RG_SLINE, RG_LI24;

Exp = RG_LILC3, RG_LIDSL

No adverse effect associated with AWTF with AOP operation in 2020.
Density at RG_LIDSL significantly lower in 2020 than 2018 (when
compared among years at RG_LIDSL), but no change among years
relative to reference. Density at RG_LILC3 significantly higher in 2020
than 2015 and 2016 (when compared among years at RG_LILC3). Density
in 2020 at RG_LILC3 also significantly higher than 2015 relative to one
reference (RG_LI24), but not both (i.e., no difference among years relative
to RG_SLINE).

Total
Phosphorus

1) Comparison to SPO

2) Comparison to the LC_LC3

baseline 97.5th percentile

1) Phosphorus did not exceed SPO in 2020.

2) Concentrations in 2020 were below the LC_LC3 baseline
with the exception of one sample in May.

Orthophosphate

Comparison to the LC_LC3 baseline

97.5th percentile

Concentrations in 2020 were below the LC_LC3 baseline.

Benthic
invertebrate
community
structure

Abundance

Comparison to past observations and
reference normal range (NR)

No evidence of adverse effect on secondary productivity associated with
AWTF with AOP operation in 2020. Average organism abundance at Exp
areas were within NR in 2020 and within range of previous AWTF
operational years. Abundance at RG_LIDSL, RG_LI8, and RG_FO23
higher than pre-ATWF conditions on occasion, but lack of increase at
RG_LILC3 (immediately downstream of AWTF discharge) indicates
increase is likely not AWTF-related.

Richness

Comparison to past observations and
reference normal range (NR)

No evidence of adverse effect associated with AWTF with AOP operation
in 2020. Average species richness at all mine-exposed area were within
both NR and SNR. Species richness at RG_LILC3 in 2020 was similar to
before AWTF operation (2012 and 2013), therefore results not indicative of
an adverse effect of AWTF operation.

%EPT,
%Ephemeroptera
(%E),
%Chironomidae
(%C)

Comparison to past observations and
reference normal range (NR)

No evidence of adverse effect associated with AWTF with AOP operation
in 2020. Average %EPT was within NR except immediately downstream of
the AWTF discharge (at RG_LILC3) and within or above range of previous
years except at LIDCOM . %E in 2020 was similar or increased in
comparison to previous years, with all areas being within NR except for
RG_LILC3 and RG_LIDSL. %C downstream of AWTF discharge were
within range of previous years or showed decreases in composition (except
at RG_LIDCOM where %C increased slightly).

Notes: Ref = Reference sampling station/area; Exp = Mine-exposed sampling station/area; SPO = Site Performance Objective; BCWQG = British Columbia Water Quality Guideline; NR and SNR = Regional normal range and site-specific normal range of reference area data, respectively from the RAEMP (see Minnow
2020b for details); Water quality benchmarks are those outlined in Teck (2014).

@ The “AWTF with AOP Operational” period was initiated in December 2018 (Table 1.1). Within-period statistical contrasts were focused on 2020 data from the “AWTF with AOP Operational” period for two reasons; 1) data from 2020 are the focus on the present report, and 2) analysis of data from December 2018 to
December 2019 during the “AWTF with AOP Operational” period was incorporated in the 2019 LCO LAEMP report (Minnow 2020a). It should be noted that the terminology used to describe the AWTF operational phase initiated on December 30, 2018 has been updated in the present report. Terminology in the 2019
LCO LAEMP report identified two AWTF operational phases after December 30, 2018: “AWTF Operational Stabilization” and “AWTF/AOP Steady State Operation” (Minnow 2020a). In the current report, after December 30, 2018 has been termed as a single “AWTF with AOP Operational” phase (see Section 1.3 for

more details).
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Table 6.1: Summary of Measurement Endpoints, Analyses, and Results of Line Creek LAEMP, 2020

Study Question

Water

Biological

Measurement
Endpoint

Indicator

Analysis/Evaluation

Result

Measurement
Endpoint

Indicator

Analysis/Evaluation

Result

Are tissue selenium
concentrations reduced
downstream from the
AWTF?

Total and dissolved selenium

concentrations

1) ANOVA analysis: 2012 to 2019 for
total Se at LC_LC1

2) Visual inspection of data

1) Significant increases in total Se in 2014, 2015, and 2017.
No change between 2017 and 2020.

2) General decrease in total [Se] downstream of the AWTF
discharge during AWTF with AOP operation in 2020, except
for short-period events when the AWTF was non-
operational.

Composite-taxa selenium tissue

1) ANOVA analysis: Before = 2012; Initial
Operations = 2014; AWTF without AOP =
2016 to 2017; Shutdown = Mar to Aug
2018; AWTF with AOP Restart = Oct
2018 to Dec 2018; AWTF with AOP
(2020); Post-hoc contrasts limited to
AWTF with AOP (2020)° vs. AWTF
without AOP and Before, and within
AWTF with AOP (2020).

Areas: Ref = RG_SLINE, RG_LI24;

Exp = RG_LCUT, RG_LILC3,
RG_LISP24, RG_LIDSL, RG_LIDCOM,

1) Significant decrease in tissue [Se] during AWTF with AOP in 2020 to
without AOP at all Exp areas downstream of the AWTF, relative to change
at reference over the same period. Tissue [Se] in 2020 similar to Before
period (where data available), relative to change at reference.

2) Tissue [Se] downstream of AWTF discharge were similar to reference
and/or upstream of AWTF (RG_LCUT) throughout 2020 except for one
sampling event at RG_LILC3 in April). Spatial extent of elevated tissue
[Se] in April limited to immediately downstream of AWTF discharge

Lower concentrations of selenite and other non-selenate ~ [S@mPples RG LIS, RG_FRUL, RG FO23 (RG_LILC3).
species in Line Creek downstream of the AWTF discharge - - - )
during AWTF with AOP relative to concentrations during 2) Spatial analysis using ANOVA during 3).@\/9"399 ItlSSIL'jeh[tlseI!\'relfuntshat E,\;(g areas tdfownstream OT' the AWIFtwel’e
Comparison downstream relative to | operation without AOP. each sampling event (Feb 2020 to Dec | O Onty SIgntly higher than TR except for one sampling event
Selenium speciation upstream from the AWTF, and of 2020) RG_LILC3 in April.

Line Creek input to Fording River Concentrations of non-selenate concentrations in Line A i [Sel d ‘ ¢ AWTE disch below th
Creek downstream of the AWTF in 2020 were higher in 3) Comparison to reference normal range verage lissue [Se| downstream o Ischarge were below the
winter (January to March) and lowest during summer (June (NR) EVWQP Level 1 Bepchmgrk throughout 2020 except of one sampling
and July). event at RG_LILC3 in April.

4) Comparison to site-specific
benchmarks
No evidence of adverse effect on secondary productivity associated with
AWTF with AOP operation in 2020. Average organism abundance at Exp
Comparison to past observations and areas were within NR in 2020 and within range of previous AWTF
Abundance referznce normgl range (NR) operational years. Abundance at RG_LIDSL, RG_LI8, and RG_F023
9 higher than pre-ATWF conditions on occasion, but lack of increase at
RG_LILC3 (immediately downstream of AWTF discharge) indicates
increase is likely not AWTF-related.
Tissue selenium concentrations reported during 2020 No evidence of adverse effect associated with AWTF with AOP operation
. s i . . . in 2020. Average species richness at all mine-exposed area were within
Comparison of composite-taxa AWTF with AOP fall within the model prediction intervals —Benthic Richness Comparison to past observations and )\ '\i2 204 SNR. Species richness at RG_ LILC3 in 2020 was similar to
Selenium bioaccumulation model  |benthic tissue selenium results to except April sampling event for RG_LILC3. April sampling invertebrate reference normal range (NR) before AWTF operation (2012 and 2013) therefore results not indicative of
one-step water-to-invertebrate model at RG_LILCS fell slightly above upper prediction interval but [community d ff pt  AWTE i ’
P well below results at RG_LILC3 during AWTF with AOP structure an adverse etiect o operation.
operation.
No evidence of adverse effect associated with AWTF with AOP operation
%EPT in 2020. Average %EPT was within NR except immediately downstream of
°/°E hémero tera the AWTF discharge (at RG_LILC3) and within or above range of previous
(:/ Ep) P Comparison to past observations and years except at LIDCOM . %E in 2020 was similar or increased in
o),

%Chironomidae
(%C)

reference normal range (NR)

comparison to previous years, with all areas being within NR except for
RG_LILC3 and RG_LIDSL. %C downstream of AWTF discharge were
within range of previous years or showed decreases in composition (except
at RG_LIDCOM where %C increased slightly).

Notes: Ref = Reference sampling station/area; Exp = Mine-exposed sampling station/area; SPO = Site Performance Objective; BCWQG = British Columbia Water Quality Guideline; NR and SNR = Regional normal range and site-specific normal range of reference area data, respectively from the RAEMP (see Minnow
2020b for details); Water quality benchmarks are those outlined in Teck (2014).

@ The “AWTF with AOP Operational” period was initiated in December 2018 (Table 1.1). Within-period statistical contrasts were focused on 2020 data from the “AWTF with AOP Operational” period for two reasons; 1) data from 2020 are the focus on the present report, and 2) analysis of data from December 2018 to
December 2019 during the “AWTF with AOP Operational” period was incorporated in the 2019 LCO LAEMP report (Minnow 2020a). It should be noted that the terminology used to describe the AWTF operational phase initiated on December 30, 2018 has been updated in the present report. Terminology in the 2019
LCO LAEMP report identified two AWTF operational phases after December 30, 2018: “AWTF Operational Stabilization” and “AWTF/AOP Steady State Operation” (Minnow 2020a). In the current report, after December 30, 2018 has been termed as a single “AWTF with AOP Operational” phase (see Section 1.3 for

more details).
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Table 6.1: Summary of Measurement Endpoints, Analyses, and Results of Line Creek LAEMP, 2020

Water Biological
Study Question
Y Me:::;iri:?nt Indicator Analysis/Evaluation Result Me;::;iri:?nt Indicator Analysis/Evaluation Result
Comparison downstream relative to No evidence that AWTF with AOP operation increased No evidgnce of adverse. effgct on secondary produc.tivity associated with
Data loggers upstream of the AWTF downstream temperature in 2020 when compared to AWTF with AOP operation in 2020. Average organism abundance at Exp
upstream data loggers in similar habitat. Comparison to past observations and areas Yvere within NR in 2020 and within range of previous AWTF
Temperature Abundance reference normal range (NR) 2pe;1rat|ohnal yearz.TvAvl:;unda;ce at RG_LIDSL, RbG_Il_IBi(ar;d RG_FO023
igher than pre-. conditions on occasion, but lack of increase at
Rout.inel Comparison to BCWQG Temperatures within or below guideline temperature ranges RG_LILC3 (immediately downstream of AWTF discharge) indicates
monitoring for both bull trout and westslope cutthroat trout. increase is likely not AWTF-related.
DO concentrations in 2020 > instantaneous minimum
criterion and > 30-day average for all other life stages but <
30-day criterion for sensitive life stages (namely during
Dissolved oxygen Comparison to BCWQG summer months [May to November]). Similar trends were
noted in areas both upstream and downstream of AWTF in
2020, suggesting this was not due to AWTF with AOP
operation.
1) No obvious temporal increases in analyte concentrations
associated with AWTF with AOP operation in 2020 with the
Is AWTF operation exception of dissolved cobalt, total manganese, total _ _ _ _ _
affecting aquatic biota F,?A()lybdj :;m]q (Whi-(t::- wt(;re st X/\j}\}l_rt::elow be[rg: h]r)nark values T]ozg\gg er:ee?;;ed \:;I:: eesfff g;r?eszz (;ft:ildrx"/ lrfz gvz-tl)-zevc‘inrrgope?s er'at]::'?ln
n and Mo] or within the pre- range [Co]). " . i . Av ies ri ine-ex| were withi
Z}FZ;’&“O‘:EE?S?.SS?S’ P ’ Benthic Richness ?e?g:gsg:?;:;gf‘fat:;:‘(e,';l"s;'ons and pth NR and SNR. Species richness at RG_LILC3 in 2020 was similar to
oxygen concentrations 2) Long-term BCWQG were exceeded for [NO;], [SO,], total invertebrgte before AWTF operation (2012 anq 2013), therefore results not indicative of
or concentrations of 1) Comparison to past results [Se], and dissolved [Cd] both upstream and downstream of |community an adverse effect of AWTF operation.
treatment-related Analytes with Early Warning - . AWTF discharge, and for total [Hg] downstream of AWTF  [structure
constituents other than |Triggers ) Comparison to BCWQG discharge and at reference.
nutrients or selenium? . .
3) Comparison to Water Quality 3) Level 1 EVWQP benchmark was exceeded for [TDS],
Benchmarks [SQO4], [NO3], total [Ni], total [Se] and dissolved [Cd] in both
upstream and downstream areas. Exceedances in
downstream areas were generally confined to areas directly
downstream of the discharge (such as LC_LC3). Upstream
areas showed a greater level of exceedance as LC_WLC
exceeded Level 2 EVWQP benchmark for total [Se] as well
as Interim Level 3 benchmark for total [Ni].
Elr(i)t:r(i::r:e(iogbizyn:vc?:azis;ned in 2020 and thus testing met No evidence of adverse effect a§3f)ciated with AWTF vyith AOP operation
%EPT, in 2020. Avgrage %EPT was within NR ex.ce.pt immediately downstregm of
Comparison of acute and chronic Majority of chronic toxicity testing results suggested that %Ephemeroptera . . the AWTF discharge (at RGO—L“TC3) and Wlthl.n (.)r aboye range of previous
Toxicit toxicity test results to reference, and toxicity was either similar to or lower than previous years %E Comparison to past observations and years except at LIDCOM . %E in 2020 was similar or increased in
y y ) y p! Y (%E),

past results

and/or that observed toxicity was not related to AWTF
discharge (i.e. based on a lack of toxic effect further
upstream and/or the presence of confounding factors, such
as microbes).

%Chironomidae
(%C)

reference normal range (NR)

comparison to previous years, with all areas being within NR except for
RG_LILC3 and RG_LIDSL. %C downstream of AWTF discharge were
within range of previous years or showed decreases in composition (except
at RG_LIDCOM where %C increased slightly).

Notes: Ref = Reference sampling station/area; Exp = Mine-exposed sampling station/area; SPO = Site Performance Objective; BCWQG = British Columbia Water Quality Guideline; NR and SNR = Regional normal range and site-specific normal range of reference area data, respectively from the RAEMP (see Minnow
2020b for details); Water quality benchmarks are those outlined in Teck (2014).
@ The “AWTF with AOP Operational” period was initiated in December 2018 (Table 1.1). Within-period statistical contrasts were focused on 2020 data from the “AWTF with AOP Operational” period for two reasons; 1) data from 2020 are the focus on the present report, and 2) analysis of data from December 2018 to
December 2019 during the “AWTF with AOP Operational” period was incorporated in the 2019 LCO LAEMP report (Minnow 2020a). It should be noted that the terminology used to describe the AWTF operational phase initiated on December 30, 2018 has been updated in the present report. Terminology in the 2019
LCO LAEMP report identified two AWTF operational phases after December 30, 2018: “AWTF Operational Stabilization” and “AWTF/AOP Steady State Operation” (Minnow 2020a). In the current report, after December 30, 2018 has been termed as a single “AWTF with AOP Operational” phase (see Section 1.3 for

more details).
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Evaluation of Study Question #2 (assessment of selenium concentrations) focused on aqueous
selenium concentrations and selenium concentrations in biota. Aqueous selenium throughout
Line Creek is primarily in the oxidized form, selenate, and chemically-reduced forms of
aqueous selenium (such as selenite or organoselenium species) are present at much lower
concentrations (typically <1% of the total aqueous selenium). Although the WLC AWTF without
AOP successfully decreased concentrations of total selenium in Line Creek, the effluent contained
higher proportions of chemically-reduced selenium species, some of which are known to be more
readily accumulated than selenate by aquatic biota. The AWTF was recommissioned in 2018
with an AOP, which is designed to reverse the shift in selenium species in AWTF effluent from
chemically-reduced species back to a selenate-dominated condition, thereby reducing the
bioavailability of selenium in Line Creek.

Benthic invertebrate tissue monitoring in Line Creek identified substantially lower selenium
concentrations during the operational phase with AOP compared to concentrations during the
operational phase of AWTF without AOP at all mine-exposed areas downstream of the
AWTF discharge. In 2020, mean benthic invertebrate selenium concentrations were below the
EVWQP Level 1 benchmark at all areas downstream of the AWTF discharge, exceptat RG_LILC3
(immediately downstream of the AWTF discharge) in April 2020. Comparison of benthic
invertebrate selenium concentrations to the selenium bioaccumulation model indicated that
bioaccumulation in 2020 was within expectations of the model except for three samples
at RG_LILC3 (in April). Benthic invertebrate selenium concentrations at RG_LILC3 in April were
associated with a seasonal (i.e., winter) increase in concentrations of aqueous
non-selenate species. Despite this, selenium tissue concentrations of these April benthic
invertebrate samples from RG_LILC3 remained significantly lower and closer to the
bioaccumulation model upper prediction limit than those during ATWF operation without AOP.

Overall, assessment of Study Question #2 in 2020 indicated that aqueous selenium speciation
and benthic invertebrate tissue selenium monitoring results support the conclusion that the
recommissioned AWTF with AOP is functioning as intended to decrease the concentrations of
non-selenate species in AWTF effluent resulting in reduced selenium bioaccumulation in
Line Creek.

Evaluation of Study Question #3 (potential effects related to factors other than nutrients
or selenium) indicated that operation of the AWTF with AOP in 2020 did not significantly change
water temperature or dissolved oxygen concentrations downstream in Line Creek. Evaluation of
water quality analytes with early warning triggers also demonstrated no changes for a majority of
analyte concentrations in 2020 related to operation of the AWTF with AOP and those that did
increase remained well below guideline values. Effluent samples showed no acute toxicity, while
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chronic toxicity at LC_LC3 or LCLCDSSLCC was either not-significantly different from reference
areas, was similar to or lower than prior years, and/or was not AWTF related. Overall, there did
not appear to be influences on aquatic biota associated with the WLC AWTF with AOP operations
in 2020 that were not already being addressed through monitoring related to Study Questions #1
(productivity) and #2 (tissue selenium accumulation; Table 6.1).

The results from the Line Creek LAEMP provide information that supports Teck’s Adaptive
Management Program (Teck 2018) and Table 6.2 summarizes material presented in this report
that is relevant to the AMP. The results from this study also supported the evaluation of biological
triggers which are intended to identify unexpected monitoring results that may lead to responses
under the AMP response framework. Biological trigger results indicated that all mine-exposed
areas evaluated (RG_LCUT, RG_LILC3, RG_LIDSL, RG_LI8, and RG_F0O23) as well one
reference area (RG_LI24) exceeded the %EPT biological trigger (Table 6.3).
Although uncertainty remains around the cause of biological responses associated with the
change in %EPT at the areas identified by the biological triggers, this trigger will continued to be
monitored as part of the 2021 LCO LAEMP and the RAEMP. Other efforts are also
currently underway (i.e., predictive modeling) to resolve uncertainty around effects of mine-
related stressors on benthic invertebrate community endpoints (further information regarding the
response for these biological triggers can be found in Appendix E). A subset of replicates for
RG_LILC3 during the April sampling event exceeded the biological trigger for the evaluation of
selenium in benthic invertebrate tissues. This biological trigger exceedance does not warrant
further investigation since this was an isolated event (4 of 10 replicates and during only one
sampling period [out of 5]), showed a low magnitude of exceedance (see Appendix E), and may
be related to seasonal increases in concentrations of non-selenate species (as noted in
Section 4.2). Regardless, monitoring of the benthic invertebrate selenium biological trigger at this
area (and other LCO LAEMP areas) will continue under both the 2021 LCO LAEMP and the
RAEMP. Overall, results of the biological trigger evaluation were consistent with the findings of
the integrated assessment conducted under the 2020 LCO LAEMP. Given that current biological
triggers were sufficient to identify monitoring areas where biological responses are occurring, no

additional triggers are recommended at this time.
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Table 6.2: Summary of Findings, Responses and Adjustments Related to the LCO LAEMP in 2020

Key Question(s)

Data Evaluation Process

Outcome(s)

Responses & Adjustments in 2020

EMC Engagement

Is active water treatment
affecting biological
productivity downstream in
Line Creek?

1. Determine if there is an increase in
benthic invertebrate biomass, or shift in
community structure that has been
demonstrated to correspond with
changes in AWTF operational status and
changes in parameters associated with
productivity (e.g., nutrient
concentrations)

No evidence of effect on
productivity associated with WLC
AWTF with AOP operation in 2020.

None

Are tissue selenium
concentrations reduced
downstream from the WLC
AWTF?

2. Determine if there is a change in
benthic invertebrate and fish tissue
selenium concentrations over time that
corresponds to changes in total selenium
concentrations or selenium speciation in
water. Benthic invertebrate community
data being collected for other purposes
can be used as supporting evidence of
ecosystem health status downstream
from the AWTF.

The WLC AWTF was
recommissioned with an AOP in late
2018 in response to significantly
increased concentrations of
chemically-reduced aqueous
selenium species and increase
selenium concentrations in tissues
of aquatic biota downstream of the
AWTF outfall in Line Creek in 2016
and 2017. Monitoring results from
2020 indicated the recommissioned
AWTF with AOP is functioning as
intended to decrease aqueous
concentrations of non-selenate
species in AWTF effluent and
reduce selenium bioaccumulation in
Line Creek.

WLC AWTF was re-commissioned in
August 2018 with AOP to modify
chemically reduced selenium species in
effluent back to a selenate-dominated
condition having lower selenium
bioavailability. The AWTF with AOP
was operational throughout 2020 with
few exceptions.

The level of replication for benthic
invertebrate tissue selenium monitoring
in 2020 differed from that implemented
in 2019 (in accordance with the 2020
LCO LAEMP study design and per
discussions with EMC). Replication of
5 samples per area was proposed in
the 2020 LCO LAEMP study design for
July, September, and December
monitoring. This differed from the level
of replication of n=10 that has been
implemented in prior years, however
results of a power analysis for the 2020

Proposed 2020 study design
discussed at in-person meeting
February 18, 2020.

2020 Study Design submitted to
ENV/EMC May 1, 2020.

Draft data package of 2020
results and outline of proposed
2021 Study Design submitted to
EMC March 1, 2021 and
discussed by tele-conference
March 8, 2021.

Written input from EMC on March
draft data package and proposed
2021 Study Design received
March 24, 2021
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Table 6.2: Summary of Findings, Responses and Adjustments Related to the LCO LAEMP in 2020

Key Question(s)

Data Evaluation Process

Outcome(s)

Responses & Adjustments in 2020

LCO LAEMP study design indication
this replication was sufficient to detect
temporal changes. Five samples per
area were collected in September and
December (in accordance with the
study design) while 10 samples per
area were collected in July 2020.

Is AWTF operation
affecting aquatic biota
through thermal effects,
effects on dissolved oxygen
concentrations or
concentrations of
treatment-related
constituents other than
nutrients or selenium?

3a. Temperatures that are above/below
the guideline, and dissolved oxygen
concentrations that are above the
threshold for effects to fish outside of the
initial mixing zone, and confirmation that
the mixing zone is small, will be
indicative of effective management of
treated water discharge. Benthic
invertebrate community data being
collected for other purposes can be used
as supporting evidence of ecosystem
health status downstream from the
AWTF.

3b. Determine if there is a change in
benthic invertebrate community
endpoints away from the reference
condition that does not correspond to
observed changes in nutrients or
selenium concentrations.

3c. Determine if there is a change in
acute or chronic toxicity testing results

AWTF operations did not
significantly influence water
temperature or dissolved oxygen
concentrations. Evaluation of most
water quality parameters, including
treatment-related constituents,
demonstrated no obvious increases
in concentrations during AWTF with
AOP operation with a few
exceptions. Dissolved cobalt, total
manganese, and total molybdenum
increased in relation to initiation of
AWTF with AOP operations but
remain either well below guidelines
(manganese and molybdenum) or
within the range of per-AWTF
conditions (dissolved cobalt).
Ongoing monitoring of these
analytes in 2021 will provide further
information regarding the nature of
these increases. Effluent samples
showed no acute toxicity. Chronic
toxicity at LC LC3 or

None

EMC Engagement
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Table 6.2: Summary of Findings, Responses and Adjustments Related to the LCO LAEMP in 2020

Key Question(s) Data Evaluation Process Outcome(s) Responses & Adjustments in 2020 EMC Engagement

that corresponds with a change in WLC LCLCDSSLCC was either not-
AWTF operational status. significantly different from reference
areas, was similar to or lower than
prior years, and/or not AWTF
related.

Notes: WLC = West Line Creek; ATWF = Active Water Treatment Facility; LAEMP = Local Aquatic Effects Monitoring Program; AOP = Advanced Oxidation Process.
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Table 6.3: Summary of Biological Trigger Analysis for Percent EPT and Selenium Benthic Invertebrate Tissue, Line Creek
and Fording River, 2020

% EPT ? Selenium BIT ®
Waterbody Area Number Replicates Number of Replicates Reaching | Number Replicates Number of Replicates
Evaluated Biological Trigger ° Evaluated Reaching Biological Trigger d
RG_SLINE 5 0 40 0
Reference
RG_LI24 5 1 30 0
Line RG_LCUT 1 1 40 0
Creek RG_LILC3 5 5 40 4
Mine-exposed
RG_LIDSL 5 5 40 0
RG_LI8 3 1 40 0
Fording | o5 FO23  Mine-exposed 5 4 40 0
River

Notes: % EPT = Percent EPT (Ephemeroptera ([mayflies], Plecoptera [stoneflies], and Trichoptera [caddisflies]); Selenium BIT = Selenium concentrations in benthic
invertebrate tissue (mg/kg dw).

@ Biological Trigger analysis for %EPT was for the August/September sampling event.

® Biological Trigger analysis for Selenium BIT was for the February, April, July, August/September, and November/December sampling events.

°Number of Replicates Reaching Biological Trigger for % EPT refers to those replicates which were below both triggering steps (i.e., below the lower 2.5th percentile of
the habitat-adjusted normal range and expectations [as based on predicted ADIT Scores]. See section E.2.2 for more details.

4 Number of Replicates Reaching Biological Trigger for Selenium BIT refers to those replicates which were above both triggering steps (i.e., above the upper 97.5th
percentile prediction limit of the regional normal range and expectations [as based on the predicted 95% percentile from the water to benthic invertebrate selenium
bioaccumulation model]). See section E.2.3 for more details.
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A1 INTRODUCTION

A11 Background

A variety of factors can influence the physical, chemical, and biological measurements made
in an environmental study, and thus affect the accuracy and/or precision of the data.
The magnitude of inaccuracy and/or imprecision have the potential to affect the reliability of
conclusions made from the data. Therefore, itis important to ensure that programs incorporate
appropriate steps to control the non-natural sources of data variability (i.e., minimize variability
that does not reflect natural spatial and/or temporal variability in the environment).

Data quality, as a concept, is meaningful only when it relates to the intended use of the data.
That is, one must know the context in which the data will be interpreted to establish a relevant
basis for judging whether the data set is adequate. A Data Quality Review (DQR)
involves comparisons of field and laboratory measurement performance to Data
Quality Objectives (DQOs) established for a particular study, such as evaluation of Laboratory
Reporting Limits (LRLs), blank sample data, data precision (based on field and laboratory
duplicate samples), and data accuracy (based on matrix spike recoveries and/or analysis of
standards or certified reference materials [CRMs]).

Samples for chemical analyses were sent to laboratories accredited by the Canadian
Association of Laboratory Accreditation (CALA) or the National Environmental Laboratory
Accreditation Program (NELAP). Data were reviewed to determine if DQOs set by
the laboratory (Table A.1) were met. Programs involving many samples and analytes often
yield some results that exceed DQOs. This is particularly so for multi-element scans because
the analytical conditions are not necessarily optimal for every element included in the scan.

The following DQR was conducted on laboratory data reported in 2020 for samples collected
in support of the Line Creek LAEMP. The objective of this DQR was to define the overall
quality of the data, and, by extension, the confidence with which the data can be used to
derive conclusions. The intent of a DQR is not to reject measurements that did not meet a
laboratory’s DQO, but to ensure that questionable data received more scrutiny to determine
what effects, if any, were had on interpretation of results within the context of the project.

A1.2 Laboratory Reporting Limits

A Laboratory Reporting Limit (LRL) is the lowest concentration of an analyte that can be
reported with a reasonable degree of accuracy and precision and is ideally synonymous with
the lower limit of quantitation (LLOQ). The LLOQ is the lowest concentration of an analyte that
can be reliably measured within specific limits of precision and accuracy during routine

Y.
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Table A.1: Laboratory Data Quality Objectives for the Line Creek LAEMP, 2020

Quality Control
Measure

Quality Control

Study Component

Sample
Type/Check

Water Chemistry

Selenium Speciation

Benthic Invertebrate Tissue Chemistry

ALS

Brooks

SRC*®

TrichAnaIyticsb

Analytical
Laboratory LRLs

Comparison of
actual LRL
versus target
LRL

LRL for each parameter should be at
least as low as applicable guidelines,
benchmarks, and screening values

LRL for each parameter should be at
least as low as applicable guidelines,
benchmarks, and screening values

LRL for each parameter should be at
least as low as applicable guidelines
and benchmarks

LRL for each parameter should be at
least as low as applicable guidelines
and benchmarks

Blank Analysis

Field or
Laboratory
Blank

Concentrations measured in blank
samples should be < LRL

Concentrations measured in blank
samples should be < LRL

Laboratory
Precision

Laboratory
Duplicates

<10% RPD (conductivity)
<£15% RPD (ORP, turbidity)
<20% RPD (all remaining analytes)

<20% RPD (total selenium)
<25% RPD (selenium species)

<60% RPD (calcium and strontium)
<40% RPD (all remaining analytes)

Laboratory
Accuracy

Recovery of
Blank Spike

6.9to 7.1 (pH)
60 to 140% (total silicon)
75 to 125% (TKN)

80 to 120% (orthophosphate,
phosphorus, TOC, DOC, total and
dissolved metals)

85 to 115% (alkalinity, ammonia,
bromide, TSS, TDS, turbidity)
90 to 110% (conductivity, chloride,
fluoride, nitrate, nitrite, sulfate)

75 to 125% (methylseleninic acid,
selenate, selenite, selenocyanate,
selenomethionine, total selenium)

Recovery of

70 to 130% (DOC, orthophosphate,
total phosphorus, TKN, TOC, total
and dissolved metals)

75 to 125% (selenate, selenite,
selenocyanate, selenomethionine,

Control Sample

phosphorus, all metals)
85 to 115% (all remaining analytes)
90 to 110% (conductivity, fluoride,
nitrate, nitrite, sulfate)

Matrix Spike 75 to 125% (ammonia, bromide, total selenium)
chloride, fluoride, nitrate, nitrite,
sulfate)
o .
Matrix Spike 75 to 125% (selenate, selgmtg,
. - selenocyanate, selenomethionine, - -
Duplicate .
total selenium)
80 to 120% (orthophosphate, total
o . .
Recceor\tli?ireydOf 85 to 115°")/h?:|ﬁ2ﬁ:ijtS) turbidity) $25% RPD (all remaining analytes) 6Obt(§)r(:: ° gh(/zrrmt:?;r%r: a‘trilr:j)m’
Rt 90 10 110% dy’ it y 75 to 125% (total selenium) <35% RPD (silver) 7010 130% (all tomaiming vt
e erepce (o] o (conductivity) <50% RPD (mercury) (o] o (a remamlng analytes)
Material 210 to 230% (ORP) 90 to 110% (selenium)
6.9to 7.1 (pH)
Internal
Reference - - - -
Material
6.9to 7.1 (pH)
75 to 125% (TKN)
80 to 120% (ORP, DOC, TOC, total
Laboratory ) )

Notes: ALS = ALS Environmental; Brooks = Brooks Applied Laboratory; SRC = Saskatchewan Research Council; LRL = Laboratory Reporting Limit; RPD = Relative Percent Difference; DQO = Data Quality

Objectives; ORP = oxidation-reduction potential; PAHs = polycyclic aromatic hydrocarbons; TKN = Total Kjeldahl Nitrogen; TOC = total organic carbon; DOC = dissolved organic carbon; TSS = total suspended
solids; TDS = total dissolved solids; "-" indicates quality control method was not applied.
@ Benthic invertebrate tissue samples collected in February, 2020, were analyzed by the Saskatchewan Research Council (SRC).

® Benthic invertebrate tissue samples collected in April, July, August, September, and December were analyzed by TrichAnalytics.

° Duplicate samples could not be analyzed due to insufficient sample volume.
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operating conditions, which in most cases is the lowest concentration on the calibration curve.
This differs from the lowest concentration that can be detected (i.e., reliably distinguished from
a blank sample) which is known as the method detection limit (MDL). The LRL is typically
three to ten times the method detection limit (MDL); however, some guidelines are so low the
LRL is equal to the MDL to meet the guideline. Achieving satisfactory LRLs is important when
comparing concentrations to guidelines for that medium. If the LRL is above the guideline, the
data cannot be accurately interpreted. Consistency is also important for LRLs when taking
consecutive samples. Changes in LRLs between laboratory reports can affect summary
calculations and introduce confounding factors when assessing trends. For the present study,
LRLs were screened against guidelines including British Columbia Water Quality Guidelines
for the protection of Aquatic Life (BCWQG; BCMOECCS 2019, 2021), Elk Valley Water
Quality Plan (EVWQP) benchmarks (Teck 2014), and site-specific screening values,
as appropriate.

A1.3  Quality Control Samples

Typically, a DQR involves the examination of analytical results associated with several types
of Quality Control (QC) samples collected (or prepared) in the field and laboratory.
Quality control samples collected for this project, and a description of each QC sample type,
are as follows:

¢ Blanks are samples of de-ionized water and/or appropriate reagent(s) that are handled
and analyzed in the same way as regular samples. These samples reflect
contamination of samples occurring in the field (in the case of field or travel blanks)
or in the laboratory (in the case of laboratory or method blanks). Concentrations of
analytes should be below the LRL.

o Laboratory duplicates are replicate sub-samples created in the laboratory from
randomly selected field samples which are sub-sampled and then analyzed
independently using identical analytical methods. The laboratory duplicate sample
results reflect variability introduced during laboratory sample handling and analysis,
and thus provide a measure of laboratory precision.

¢ Field duplicates are samples collected from a randomly selected field station that are
homogenized to the greatest extent possible in the field, split, and analyzed separately
in the laboratory. The duplicate samples are handled and analyzed in an identical
manner in the laboratory. These samples reflect variability introduced during the
handling of samples (e.g., during collection and homogenization), both in the field and
laboratory, and therefore provide a measure of field sampling and laboratory precision.
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Spike recovery samples are created in the laboratory by adding a known
amount/concentration of a given analyte (or mixture of analytes) to a randomly selected
test sample previously divided to create two sub-samples. The spiked and regular
sub-samples are then analyzed in an identical manner. The spike recovery represents
the difference between the measured spike amount (total amount in the spiked sample
minus the amount in the original sample) relative to the known spike amount
(as a percentage). Two types of spike recovery samples are commonly analyzed.
Spiked blanks (or blank spikes, BS) are created using laboratory control materials
whereas matrix spikes (MS) are created using field-collected samples. The analysis of
spiked samples provides an indication of the accuracy of analytical results.

CRM or IRM are commercially or internally prepared or homogenized reference
materials containing known chemical concentrations that are processed and analyzed
along with batches of environmental samples. The sample results are then compared
to target results to provide a measure of analytical accuracy. The results are reported
as the percent of the known concentration that was recovered in the analysis.

LCS are laboratory control samples created in the laboratory to have a known analyte
concentration in a matrix free of interferences, such as deionized water or
reference sand. The sample results are compared to the target results to confirm that
the analytical method is accurate in a purified reference sample. The results are
reported as the percent of the known concentration that was recovered in the analysis.

Organism recovery checks for benthic invertebrate community samples involve the
reprocessing of previously sorted material from a randomly selected sample to
determine the number of invertebrates that were not recovered during the original
sample processing. The reprocessing is conducted by an analyst not involved in the
original processing to reduce bias. This check allows for the determination of accuracy
through assessment of recovery efficiency.

Sub-sampling error is assessed for studies in which benthic invertebrate community
samples require sub-sampling (due to excessive sample volume and/or high
invertebrate density). By comparing the numbers of benthic invertebrates recovered
between at least two sub-samples, this measure provides an evaluation of how
effective the sub-sampling method was in evenly dividing the original sample.
Therefore, sub-sampling error provides a measure of analytical accuracy and precision.
The processing of entire benthic invertebrate community samples in representative
sample fractions also allows an evaluation of sub-sampling accuracy.
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A2 WATER CHEMISTRY

A2.1 Laboratory Reporting Limits

The analytical reports for water chemistry from ALS Environmental and Brooks Applied Labs
(BAL; see Appendix G for laboratory reports) were examined to assess LRLs relative to
applicable guidelines (Tables A.2 and A.3). The LRLs for water quality analytes were assessed
relative to British Columbia Water Quality Guidelines (BCWQG; BCMOECCS 2019, 2021)
for the protection of freshwater aquatic life, EVWQP Level 1 Benchmarks for water quality
(Teck 2014), and relevant site-specific benchmarks.

Several analytes were entirely reported below the LRL (i.e., in 100% of samples; Tables A.2
and A.3). For those analytes with one or more result(s) below the LRL, achieved LRLs were
consistently lower than the BCWQG and EVWQP Level 1 Benchmarks for water quality
(Teck 2014). Therefore, the achieved LRLs were appropriate for this study.

A2.2 Laboratory and Field Blanks

A total of 333 method blank samples for water chemistry (not including those for
selenium speciation) were analyzed by ALS Environmental (Appendix G). These blank
samples consisted of 1,425 individual analyte results. A concentration above the LRL was
recorded in only one method blank sample for one analyte (total antimony; see lab report
L2475301 in Appendix G). The detectable concentration of total antimony in this sample was
1.2-times higher than the LRL, and below the short-term BC WQG for total antimony.
This result is expected to have a negligible impact on data interpretability.

A total of 57 laboratory blank samples were analyzed by BAL for selenium speciation,
consisting of 281 individual analyte results. Laboratory blank results were all below the LRL.
Detectable concentrations of total selenium were reported in five laboratory blank samples
(see BAL laboratory report 2010044 in Appendix G) but were below the LRL (therefore meeting
the DQO; Table A.1) despite exceeding the method detection limit (see Section A1.2 for a
description of the difference between the method detection limit and laboratory
reporting limits). Overall, laboratory blanks indicated no inadvertent sample contamination
during analyses.

Five field blank samples and five trip blank samples were submitted to ALS Environmental for
water chemistry analyses to assess the potential for field sampling contamination (Table A.4).
The same DQOs that were used for laboratory blanks were also used for field blanks (i.e.,
concentrations should be < LRL). Of the 770 analyte results for field and trip blanks, only 20
(2.60%) had concentrations greater than the LRL (Table A.4). For analytes with reported
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Table A.2: Laboratory Reporting Limit (LRL) Evaluation for Water Chemistry Analytes Measured
by ALS Environmental with < LRL Results

BC WQG? EVWQP Level 1
Benchmarks/
Parameter Units Relevant Range of LRLs NO'_LRl_'s : No. Sample
Short-term | Long-term Screening Guideline Results < LRL
Values®

Physical Tests
Total Suspended Solids | mg/L | - \ - | - | 1 | - 27 (61.4%)
Turbidity | NTU | - \ - | - [ 0.1 [ - 6 (13.6%)
Anions and Nutrients
Acidity (as CaCO;) mg/L - - - 1 - 38 (86.4%)
Alkalinity, Bicarbonate (as CaCOj3) | mg/L - - - 1 - 12 (27.3%)
Alkalinity, Carbonate (as CaCOj) mg/L - - - 1 26 (59.1%)
Alkalinity, Hydroxide (as CaCOs) mg/L - - - 1 - 32 (72.7%)
Bromide (Br) mg/L - - - 0.05 to 0.25 - 44 (100%)
Chloride (Cl) mg/L 600 150 - 0.5 0 4 (9.09%)
Ammonia, Total (as N)° mg/L 0.752 0.102 - 0.005 0 16 (36.4%)
Nitrite (as N)° mg/L 0.0600 0.0200 - 0.001 to 0.005 0 22 (50.0%)
Total Kjeldahl Nitrogen mg/L - - - 0.05to0 0.25 - 29 (65.9%)
Orthophosphate - Dissolved mg/L - - - 0.001 - 10 (22.7%)
Phosphorus (P) - Total mg/L - - - 0.002 - 19 (43.2%)
Organic / Inorganic Carbon
Dissolved Organic Carbon | mg/L | - \ - | - | 0.5 | - 20 (45.5%)
Total Organic Carbon | mgiL | - \ - | - [ 0.5 [ - 16 (36.4%)
Total Metals
Aluminum mg/L - - - 0.003 - 10 (22.7%)
Antimony mg/L - 0.00900 - 0.0001 0 12 (27.3%)
Arsenic mg/L 0.00500 - - 0.0001 to 0.0007 0 5(11.4%)
Beryllium ug/L - 0.130 - 0.02 0 44 (100%)
Bismuth mg/L - - - 0.00005 - 44 (100%)
Boron mg/L - 1.20 - 0.01 0 18 (40.9%)
Cadmium pg/L - - - 0.005 - 1(2.27%)
Cobalt ug/L 110 4.00 - 0.1 0 36 (81.8%)
Copper mg/L 0.200 0.200 - 0.0005 to 0.001 0 42 (95.5%)
Iron mg/L 1.00 - - 0.01 0 28 (63.6%)
Lead' mg/L 0.124 0.00815 - 0.00005 0 40 (90.9%)
Manganese mg/L 2.07 1.22 - 0.0001 to 0.0009 0 5 (11.4%)
Mercury® pg/L - 0.00125 - 0.0005 0 36 (81.8%)
Nickel mg/L - 0.123 0.00530 0.0005 0 9 (20.5%)
Silver’ mg/L 0.00300 0.00150 - 0.00001 0 44 (100%)
Thallium mg/L - 0.000800 - 0.00001 0 36 (81.8%)
Tin mg/L - - - 0.0001 - 44 (100%)
Titanium mg/L - - - 0.01 0 44 (100%)
Vanadium mg/L - - - 0.0005 - 36 (81.8%)
Zinc' mg/L 0.0698 0.0442 - 0.003 0 18 (40.9%)
Dissolved Metals
Aluminum mg/L 0.100 0.0500 - 0.003 0 41 (93.2%)
Antimony mg/L - - - 0.0001 - 12 (27.3%)
Arsenic mg/L - - - 0.0001 - 18 (40.9%)
Beryllium ug/L - - - 0.02 to 0.04 - 44 (100%)
Bismuth mg/L - - - 0.00005 to 0.0001 - 44 (100%)
Boron mg/L - - - 0.01 to 0.02 - 22 (50.0%)
Cadmium’ ug/L 0.826 0.269 0.177 0.005 0 1(2.27%)
Chromium mg/L - - - 0.0001 to 0.0002 - 9 (20.5%)
Cobalt pg/L - - - 0.1t0 0.2 - 39 (88.6%)
Copper mg/L 0.200 0.200 - 0.0002 0 20 (45.5%)
Iron mg/L 0.350 - - 0.01 to 0.02 0 43 (97.7%)
Lead' mg/L - - - 0.00005 to 0.0001 - 44 (100%)
Manganese mg/L - - - 0.0001 - 9 (20.5%)
Mercury® ug/L - - - 0.005 - 44 (100%)
Nickel " mg/L - - - 0.0005 - 8 (18.2%)
Silver’ mg/L - - - 0.00001 to 0.00002 - 44 (100%)
Thallium mg/L - - - 0.00001 - 35 (79.5%)
Tin mg/L - - - 0.0001 to 0.0002 - 42 (95.5%)
Titanium mg/L - - - 0.01 - 44 (100%)
Vanadium mg/L - - - 0.0005 to 0.001 - 44 (100%)
Zinc' mg/L - - - 0.001 - 3 (6.82%)

Notes: Only analytes with one or more sample results < LRL are displayed. The total number of samples in 2020 (n) was 44. EVWQP = Elk Valley Water
Quality Plan; LRL = Laboratory Reporting Limit, "-" indicates no applicable guideline exists.

? British Columbia Water Quality Guidelines for the protection of Aquatic Life (BCMOECCS 2019, 2021).
® Where more than one EVWQP Level 1 Benchmark or screening value was applicable, the most conservative (lowest) value was used.
° The LRLs for all analytes were consistently less than the applicable EVWQP Level 1 benchmarks (Teck 2014) or screening values (Golder 2014; Teck 2020).
9 Based on most conservative guideline using highest temperature (20) and pH (9).
¢ Minimum water quality guidelines for Nitrite (as N) reported in BCMOECCS (2021) for chloride concentrations < 2 mg/L.
"Hardness-based guidelines calculated using the minimum hardness observed for all samples (139 mg/L).

9 The most conservative guideline (0.00125 ug/L) was applied.




Table A.3: Laboratory Reporting Limit (LRL) Evaluation for Selenium Speciation Analytes Measured by Brooks

Applied Labs with < LRL Results

No. Sample Results

Parameter Units Range of LRLs <LRL
Dimethylselenoxide-Dissolved Mg/l 0.01 38 (86.4%)
MeSe(1V) - methylseleninic acid CH3SeO2H-Dissolved pg/L 0.01 32 (72.7%)
Methaneselenonic Acid CH403Se-Dissolved® Mg/l 0.01 35 (77.8%)
Se(lV) - selenite Se03(-2)-Dissolved pg/L 0.01t0 0.05 8 (18.2%)
SeCN - selenocyanate SeCN(-1) - Dissolved pg/L 0.01to 0.04 44 (100%)
SeMe - selenomethionine CH3SeCH2CH2CH(NH2)CO2H-Dissolved pg/L 0.01 44 (100%)
Selenosulfate-Dissolved Mg/l 0.01 t0 0.06 44 (100%)
Unknown Selenium Species-Dissolved pg/L 0.01 t0 0.06 44 (100%)

Notes: Only analytes with one or more sample results < LRL are displayed. The total number of samples in 2020 (n) was 44. EVWQP = Elk Valley
Water Quality Plan; LRL = Laboratory Reporting Limit. "-" indicates that no applicable guideline exists for that analyte. No applicable BC WQG short-
term guidelines exist for selenium or selenium species. All LRLs were below the EVWQP and BC WQG long-term guideline for total selenium.

@ The selenium species methaneselenonic acid was identified as an “unknown” selenium species eluting between methylseleninic acid and
selenomethionine in December laboratory results. This species has been identified as methaneselenoic acid for the purposes of interpretation,

consistent with the LCO Baseline Study (Minnow 2020).




Table A.4: Field Blank and Trip Blank Evaluation for Water Chemistry Analytes Measured by ALS Environmental with

Detectable Results (> LRL)

No. Field Blank Sample

No. Trip Blank Sample

Parameter Units Range of LRLs Results > LRL Results > LRL
Anions and Nutrients

Acidity (as CaCO3) mg/L 1 5 (100%) 5 (100%)
Ammonia, Total (as N) mg/L 0.005 3 (60%) 3 (60%)
Total Kjeldahl Nitrogen mg/L 0.05 0 1 (20%)
Total Metals

Sodium mg/L 0.05 1 (20%) 0
Dissolved Metals

Calcium mg/L 0.05 1(20%) 0
Sodium mg/L 0.05 1(20%) 0

Notes: Only analytes with one or more blank results > LRL are displayed. Five field blanks and five trip blanks were analyzed.

Mg, K and Na were analyzed in trip blanks. LRL = Laboratory Reporting Limit.

For dissolved metals, only Cd,
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concentrations greater than the LRL, only two had concentrations greater than 5-times the LRL
(ammonia and total sodium; see laboratory reports L2475301 and L2498675 in Appendix G).

Three field blank samples were analyzed for selenium speciation (Table A.5). Only one analyte
(dissolved selenium) in one field blank was greater than the LRL. This result was 5-fold lower
than the LRL and was 80% lower than the lowest sample result for dissolved selenium,
indicating a low degree of contamination. Trip blanks were not collected for
selenium speciation.

Overall, the number of detectable concentrations was relatively low among laboratory, trip, and
field blank samples, and the majority of detectable concentrations were within 5-times the LRL.
Therefore, these results are expected to have a negligible impact on data interpretability in
this study.

A2.3 Data Accuracy and Precision

Data accuracy for water chemistry analyses completed by ALS Environmental
(excluding selenium speciation) was evaluated based on results for 17 certified
reference materials (CRM) samples, 333 laboratory control samples (LCS), and 28
matrix spike (MS) samples (Appendix G). Results of CRM, LCS, and MS sample analyses
generally met the laboratory DQO (Table A.1), with the following exceptions:

o total barium in seven MS samples;

o dissolved beryllium in one LCS sample;
o total calcium in seven MS samples;

¢ total magnesium in seven MS samples;
e nitrate in two MS samples;

o total selenium in two MS samples;

e total sodium in five MS samples;

o total strontium in eight MS samples;

e sulfate in two MS samples; and

e total uranium in two MS samples.

For the LCS sample that did not meet the laboratory DQO (dissolved beryllium), the DQO was
exceeded by less than 10% (see laboratory report L2475301 in Appendix G). For the MS
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Table A.5: Field Blank Evaluation for Selenium Speciation Analytes Measured by Brooks Applied Labs with Detectable

Results (> LRL)

Parameter

Units

Range of LRLs

No. Sample Results > LRL

Selenium (Se)-Dissolved

ug/L

0.17 10 0.275

1(33.3%)

|:| Indicates analyte concentration was below detection (< LRL) in at least one sample.

Notes: Only analytes with one or more blank results > LRL are displayed. Three field blanks were analyzed.
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results which did not meet the laboratory DQO, analyte concentrations were high in the
background sample (i.e., the field sample used as the base for the MS sample) and the
analytical laboratory was unable to accurately calculate the recovery of the spiked material
(see laboratory reports L2420788, L2421373, L2475301, and L2496902 in Appendix G).
Otherwise, accuracy for all analytes in CRM, LCS, and MS samples were within the
laboratory DQO.  Therefore, the overall accuracy achieved by the laboratory was
considered good.

Data accuracy for selenium speciation analyses completed by BAL was evaluated based on
the results for 24 CRM samples, 57 blank spike (BS) samples, 14 MS samples, and 14 matrix
spike duplicate (MSD) samples (Appendix G). All CRM, BS, MS, and MSD samples met the
laboratory DQO. Therefore, the overall accuracy achieved by the laboratory was
considered excellent.

Analytical precision of water chemistry analyses completed by ALS Environmental
(excluding selenium speciation) was evaluated by examining a total of 29 laboratory
duplicate samples (Appendix G). For all paired samples, concentration comparisons were
within the DQO set by the analytical laboratory. Analytical precision of selenium speciation
analyses completed by BAL was evaluated by examining 14 laboratory duplicate samples
(Appendix G). For all paired samples, concentration comparisons were within the DQO set by
the analytical laboratory. Therefore, laboratory analytical precision can be considered good
for both ALS Environmental and BAL results.

Five sets of field duplicate samples were collected to assess field sampling precision of water
chemistry measured by ALS Environmental (excluding selenium speciation; Table A.6).
Relative percent differences (RPDs) between field duplicate samples for most analytes (> 90%
of detected analytes) were below 30%, with the exceptions of:

turbidity in one set of samples (RPD = 66.7%);

o alkalinity (bicarbonate) in one set of samples (RPD = 198%);

o alkalinity (carbonate) in two sets of samples (RPD = 33.3 to 141%));
e alkalinity (hydroxide) in one set of samples (RPD = 198%);

e ammonia in three sets of samples (RPD = 77.3 to 111%);

¢ total Kjeldahl nitrogen in one set of samples (RPD = 92.6%);

e phosphorus in one set of samples (RPD = 71.0%);
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Table A.6: Field Duplicate Results for Water Chemistry Analyses Completed by ALS Environmental

. RG_SLINE_WS_2 RG_RIVER_WS RG_SLINE_WS_ | RG_RIVER_WS

Parameter Units 020-02-26_1020  2020-02-26_1700 P (%) | 5020.04-28 1305 2020-04-28 1400 "D (%)
Physical Tests
Conductivity (@ 25°C) uS/cm 406 404 0.494 295 294 0.340
Hardness (as CaCO®) mg/L 222 217 2.28 189 184 2.68
pH pH 8.26 8.28 0.242 8.34 8.35 0.120
ORP mV 324 256 23.4 372 321 14.7
Total Suspended Solids mg/L <1 <1 - 1.2 <1 18.2
Total Dissolved Solids mg/L 269 271 0.741 209 198 5.41
Turbidity NTU 0.2 <0.1 66.7 0.42 0.49 15.4
Anions and Nutrients
Acidity (as CaCO3) mg/L <1 <1 - <1 <1 -
Alkalinity, Bicarbonate (as CaCO3) mg/L 140 140 0 144 138 4.26
Alkalinity, Carbonate (as CaCOs3) mg/L <1 <1 - 2 2.8 33.3
Alkalinity, Hydroxide (as CaCO3) mg/L <1 <1 - <1 <1 -
Alkalinity, Total (as CaCO3) mg/L 140 140 0 146 141 3.48
Bromide (Br) mg/L <0.05 <0.05 - <0.05 <0.05 -
Chloride (Cl) mg/L 0.67 0.67 0 <0.5 <0.5 -
Fluoride mg/L 0.411 0.398 3.21 0.323 0.338 4.54
Ammonia, Total (as N) mg/L <0.005 <0.005 - 0.0246 0.0071 110
Nitrate (as N) mg/L 0.113 0.115 1.75 0.0841 0.0855 1.65
Nitrite (as N) mg/L <0.001 <0.001 - <0.001 <0.001 -
Total Kjeldahl Nitrogen mg/L <0.05 <0.05 - 0.075 0.101 29.5
Orthophosphate-Dissolved mg/L 0.0024 0.0024 0 0.0025 0.0027 7.69
Phosphorus (P)-Total mg/L <0.002 <0.002 - 0.0022 0.0021 4.65
Sulfate mg/L 84.1 84.1 0 38.3 38.2 0.261
Anion Sum meq/L 4.59 4.6 0.218 3.73 3.63 2.72
Cation Sum meq/L 4.5 4.4 2.25 3.82 3.72 2.65
Organic / Inorganic Carbon
Dissolved Organic Carbon mg/L <0.5 <0.5 - 0.85 0.73 15.2
Total Organic Carbon mg/L <0.5 <0.5 - 0.74 0.79 6.54
Total Metals
Aluminum mg/L <0.003 <0.003 - 0.0093 0.0093 0
Antimony mg/L <0.0001 <0.0001 - <0.0001 <0.0001 -
Arsenic mg/L <0.0005 <0.0005 - 0.00023 0.00024 4.26
Barium mg/L 0.0451 0.042 7.12 0.0348 0.0354 1.71
Beryllium ug/L <0.02 <0.02 - <0.02 <0.02 -
Bismuth mg/L <0.00005 <0.00005 - <0.00005 <0.00005 -
Boron mg/L <0.01 <0.01 - <0.01 <0.01 -
Cadmium ug/L 0.0131 0.0273 70.3 0.0164 0.016 2.47
Calcium mg/L 60.7 54.1 11.5 441 43.3 1.83
Chromium mg/L 0.00026 0.00014 60.0 0.00018 0.00019 5.41
Cobalt ug/L <0.1 <0.1 - <0.1 <0.1 -
Copper mg/L <0.0005 <0.0005 - <0.0005 <0.0005 -
Iron mg/L <0.01 <0.01 - <0.01 <0.01 -
Lead mg/L <0.00005 <0.00005 - <0.00005 <0.00005 -
Lithium mg/L 0.0055 0.005 9.52 0.004 0.004 0
Magnesium mg/L 19 18.5 2.67 14.6 14.4 1.38
Manganese mg/L <0.0002 <0.0002 - 0.0003 0.00034 12.5
Mercury ug/L <0.0005 <0.0005 - 0.00058 <0.0005 14.8
Molybdenum mg/L 0.00146 0.00141 3.48 0.00103 0.00103 0
Nickel mg/L <0.0005 <0.0005 - 0.00052 <0.0005 3.92
Potassium mg/L 0.402 0.387 3.80 0.404 0.406 0.494
Selenium ug/L 1.65 1.9 14.1 1.02 0.963 5.75
Silicon mg/L 2.24 2.21 1.35 2.03 2.06 1.47
Silver mg/L <0.00001 <0.00001 - <0.00001 <0.00001 -
Sodium mg/L 1.11 1.11 0 0.838 0.836 0.239
Strontium mg/L 0.208 0.206 0.966 0.165 0.166 0.604
Thallium mg/L <0.00001 <0.00001 - <0.00001 <0.00001 -
Tin mg/L <0.0001 <0.0001 - <0.0001 <0.0001 -
Titanium mg/L <0.01 <0.01 - <0.01 <0.01 -
Uranium mg/L 0.00174 0.00178 2.27 0.00141 0.00143 1.41
VVanadium mg/L 0.00059 0.00059 0 0.00064 0.00062 3.17
Zinc mg/L 0.0094 0.0031 101 <0.003 <0.003 -
Dissolved Metals
Aluminum mg/L <0.003 <0.003 - <0.003 <0.003 -
Antimony mg/L <0.0001 <0.0001 - <0.0001 <0.0001 -
Arsenic mg/L 0.00011 0.00012 8.70 0.00012 0.00012 0
Barium mg/L 0.0426 0.0433 1.63 0.0376 0.0357 5.18
Beryllium pg/L <0.02 <0.02 - <0.02 <0.02 -
Bismuth mg/L <0.00005 <0.00005 - <0.00005 <0.00005 -
Boron mg/L <0.01 <0.01 - <0.01 <0.01 -
Cadmium yg/L 0.0178 0.0171 4.01 0.0167 0.0133 22.7
Calcium mg/L 58 56.9 1.91 50.5 48.8 3.42
Chromium mg/L 0.00015 0.00014 6.90 0.00014 0.00012 15.4
Cobalt yg/L <0.1 <0.1 - <0.1 <0.1 -
Copper mg/L 0.00034 <0.0002 51.9 <0.0002 <0.0002 -
Iron mg/L <0.01 <0.01 - <0.01 <0.01 -
Lead mg/L <0.00005 0.000052 3.92 <0.00005 <0.00005 -
Lithium mg/L 0.0041 0.0041 0 0.004 0.004 0
Magnesium mg/L 18.8 18.3 2.70 15.2 15.1 0.660
Manganese mg/L 0.0003 <0.0001 100 <0.0001 0.00011 9.52
Mercury yg/L <0.005 <0.005 - <0.005 <0.005 -
Molybdenum mg/L 0.00143 0.00137 4.29 0.00104 0.000994 4.52
Nickel mg/L <0.0005 <0.0005 - <0.0005 <0.0005 -
Potassium mg/L 0.385 0.385 0 0.428 0.414 3.33
Selenium yg/L 1.61 1.81 11.7 1.13 1.13 0
Silicon mg/L 2.07 2.07 0 2.05 2.03 0.980
Silver mg/L <0.00001 <0.00001 - <0.00001 <0.00001 -
Sodium mg/L 1.16 1.13 2.62 0.856 0.844 1.41
Strontium mg/L 0.214 0.21 1.89 0.173 0.162 6.57
Thallium mg/L <0.00001 <0.00001 - <0.00001 <0.00001 -
Tin mg/L <0.0001 <0.0001 - <0.0001 <0.0001 -
Titanium mg/L <0.01 <0.01 - <0.01 <0.01 -
Uranium mg/L 0.00182 0.0018 1.10 0.00143 0.00142 0.702
Vanadium mg/L <0.0005 <0.0005 - <0.0005 <0.0005 -
Zinc mg/L 0.0034 0.0035 2.90 0.0026 0.0024 8.00

[ Indicates RPD above 30%.

Notes: the RPD was calculated using < LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. RPD = relative percent
difference; "-"= no data/not calculated; LRL = Laboratory Reporting Limit.
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Table A.6: Field Duplicate Results for Water Chemistry Analyses Completed by ALS Environmental

. RG_LI8_WS_2020- RG_RIVER_WS RG_LCUT_WS RG_RIVER_WS

Parameter Units 07-15.1320  2020-07-15_1200 PP (%) | 2020.09-01 1208 = 2020-09-01 1208 R P (%)
Physical Tests
Conductivity (@ 25°C) uS/cm 517 519 0.386 906 919 1.42
Hardness (as CaCOS) mg/L 338 288 16.0 543 551 1.46
pH pH 8.38 8.39 0.119 8.38 8.38 0
ORP mV 310 323 4.11 432 465 7.36
Total Suspended Solids mg/L <1 <1 - <1 <1 -
Total Dissolved Solids mg/L 432 431 0.232 735 731 0.546
Turbidity NTU 0.19 0.23 19.0 0.26 0.2 26.1
Anions and Nutrients
Acidity (as CaCO;) mg/L <1 <1 - 3.6 3 18.2
Alkalinity, Bicarbonate (as CaCO3) mg/L <1 163 198 <1 <1 -
Alkalinity, Carbonate (as CaCOs3) mg/L <1 5.8 141 <1 <1 -
Alkalinity, Hydroxide (as CaCO3) mg/L 173 <1 198 227 223 1.78
Alkalinity, Total (as CaCO3) mg/L 173 169 2.34 227 223 1.78
Bromide (Br) mg/L <0.05 <0.05 - <0.25 <0.25 -
Chloride (Cl) mg/L 2.57 2.59 0.775 6.5 6.48 0.308
Fluoride mg/L 0.166 0.169 1.79 0.14 0.14 0
Ammonia, Total (as N) mg/L <0.005 <0.005 - 0.0221 0.0777 111
Nitrate (as N) mg/L 5.42 5.41 0.185 16.2 16.4 1.23
Nitrite (as N) mg/L 0.0019 0.0021 10.0 <0.005 <0.005 -
Total Kjeldahl Nitrogen mg/L 0.477 0.175 92.6 <0.05 <0.05 -
Orthophosphate-Dissolved mg/L 0.0013 0.0015 14.3 0.0025 0.0021 17.4
Phosphorus (P)-Total mg/L 0.0035 0.0033 5.88 0.0042 <0.002 71.0
Sulfate mg/L 121 121 0 293 294 0.341
Anion Sum meq/L 6.45 6.36 1.41 12 11.9 0.837
Cation Sum meq/L 6.96 5.94 15.8 11.3 11.4 0.881
Organic / Inorganic Carbon
Dissolved Organic Carbon mg/L 0.79 0.62 241 <0.5 <0.5 -
Total Organic Carbon mg/L 0.65 0.63 3.13 0.76 <0.5 41.3
Total Metals
Aluminum mg/L 0.0039 0.0043 9.76 0.003 0.003 0
Antimony mg/L 0.00019 0.0002 5.13 0.0004 0.00039 2.53
Arsenic mg/L 0.00012 0.00015 22.2 0.00018 0.00018 0
Barium mg/L 0.0516 0.0505 2.15 0.0609 0.0608 0.164
Beryllium ug/L <0.02 <0.02 - <0.02 <0.02 -
Bismuth mg/L <0.00005 <0.00005 - <0.00005 <0.00005 -
Boron mg/L 0.012 0.012 0 0.021 0.021 0
Cadmium ug/L 0.19 0.18 5.41 0.515 0.489 5.18
Calcium mg/L 77.8 75.5 3.00 130 130 0
Chromium mg/L 0.00017 0.00014 19.4 0.00013 0.00012 8.00
Cobalt ug/L <0.1 <0.1 - <0.1 <0.1 -
Copper mg/L <0.0005 <0.0005 - <0.0005 <0.0005 -
Iron mg/L <0.01 <0.01 - <0.01 <0.01 -
Lead mg/L <0.00005 <0.00005 - <0.00005 <0.00005 -
Lithium mg/L 0.0254 0.0248 2.39 0.0669 0.0668 0.150
Magnesium mg/L 31.1 30.2 2.94 59.7 58.8 1.52
Manganese mg/L 0.00053 0.00066 21.8 0.00021 0.00027 25.0
Mercury ug/L <0.0005 <0.0005 - <0.0005 <0.0005 -
Molybdenum mg/L 0.0014 0.00141 0.712 0.00178 0.00183 2.77
Nickel mg/L 0.00415 0.00397 4.43 0.0123 0.0121 1.64
Potassium mg/L 0.934 0.908 2.82 1.82 1.82 0
Selenium ug/L 26.5 25.3 4.63 60.7 59.1 2.67
Silicon mg/L 1.93 1.92 0.519 2.44 2.45 0.409
Silver mg/L <0.00001 <0.00001 - <0.00001 <0.00001 -
Sodium mg/L 3.87 3.79 2.09 8.76 8.65 1.26
Strontium mg/L 0.153 0.157 2.58 0.249 0.254 1.99
Thallium mg/L <0.00001 <0.00001 - 0.000017 0.000021 211
Tin mg/L <0.0001 <0.0001 - <0.0001 <0.0001 -
Titanium mg/L <0.01 <0.01 - <0.01 <0.01 -
Uranium mg/L 0.00234 0.00226 3.48 0.00454 0.0044 3.13
VVanadium mg/L <0.0005 <0.0005 - <0.0005 <0.0005 -
Zinc mg/L 0.006 0.0069 14.0 0.0199 0.0199 0
Dissolved Metals
Aluminum mg/L <0.003 <0.003 - <0.003 <0.003 -
Antimony mg/L 0.00018 0.00018 0 0.00036 0.00036 0
Arsenic mg/L <0.0001 0.00011 9.52 0.00014 0.0001 33.3
Barium mg/L 0.0527 0.0489 7.48 0.0612 0.0604 1.32
Beryllium pg/L <0.02 <0.02 - <0.02 <0.02 -
Bismuth mg/L <0.00005 <0.00005 - <0.00005 <0.00005 -
Boron mg/L 0.01 0.011 9.52 0.017 0.017 0
Cadmium yg/L 0.131 0.128 2.32 0.471 0.475 0.846
Calcium mg/L 82.8 68.6 18.8 129 133 3.05
Chromium mg/L 0.00015 0.00013 14.3 <0.0001 0.00011 9.52
Cobalt pg/L <0.1 <0.1 - <0.1 <0.1 -
Copper mg/L 0.00021 <0.0002 4.88 0.00037 0.00035 5.56
Iron mg/L <0.01 <0.01 - <0.01 <0.01 -
Lead mg/L <0.00005 <0.00005 - <0.00005 <0.00005 -
Lithium mg/L 0.0262 0.0253 3.50 0.0612 0.0613 0.163
Magnesium mg/L 31.7 28.3 11.3 53.8 53 1.50
Manganese mg/L 0.00027 0.00026 3.77 0.00016 0.00013 20.7
Mercury yg/L <0.005 <0.005 - <0.005 <0.005 -
Molybdenum mg/L 0.00138 0.00132 4.44 0.0017 0.00178 4.60
Nickel mg/L 0.00403 0.0037 8.54 0.0126 0.0123 2.41
Potassium mg/L 1.07 0.969 9.91 1.84 1.83 0.545
Selenium yg/L 26.1 30.7 16.2 57.4 56.2 2.11
Silicon mg/L 1.78 1.91 7.05 2.26 22 2.69
Silver mg/L <0.00001 <0.00001 - <0.00001 <0.00001 -
Sodium mg/L 4.27 3.85 10.3 8.89 8.7 2.16
Strontium mg/L 0.167 0.154 8.10 0.255 0.246 3.59
Thallium mg/L <0.00001 <0.00001 - 0.000019 0.00002 5.13
Tin mg/L <0.0001 <0.0001 - <0.0001 <0.0001 -
Titanium mg/L <0.01 <0.01 - <0.01 <0.01 -
Uranium mg/L 0.00235 0.00227 3.46 0.00438 0.00451 2.92
Vanadium mg/L <0.0005 <0.0005 - <0.0005 <0.0005 -
Zinc mg/L 0.0055 0.0052 5.61 0.0193 0.0191 1.04

—/ Indicates RPD above 30%.

Notes: the RPD was calculated using < LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. RPD = relative
percent difference; "-"= no data/not calculated; LRL = Laboratory Reporting Limit.
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Table A.6: Field Duplicate Results for Water Chemistry Analyses Completed by ALS Environmental

. RG_LCUT_WS RG_RIVER_WS

Parameter Units 2020-12-01_1315 2020-12-01_1230 RPD (%)
Physical Tests
Conductivity (@ 25°C) uS/cm 1070 1070 0
Hardness (as CaCO,) mg/L 672 666 0.897
pH pH 8.28 8.29 0.121
ORP mV 441 469 6.15
Total Suspended Solids mg/L <1 <1 -
Total Dissolved Solids mg/L 831 824 0.846
Turbidity NTU 0.11 0.12 8.70
Anions and Nutrients
Acidity (as CaCOs) mg/L <1 <1 -
Alkalinity, Bicarbonate (as CaCO3) mg/L 231 228 1.31
Alkalinity, Carbonate (as CaCOs;) mg/L <1 <1 -
Alkalinity, Hydroxide (as CaCO3) mg/L <1 <1 -
Alkalinity, Total (as CaCO3) mg/L 231 228 1.31
Bromide (Br) mg/L <0.25 <0.25 -
Chloride (Cl) mg/L 8.57 8.52 0.585
Fluoride mg/L 0.16 0.16 0
Ammonia, Total (as N) mg/L 0.0113 <0.005 77.3
Nitrate (as N) mg/L 19.6 19.3 1.54
Nitrite (as N) mg/L <0.005 <0.005 -
Total Kjeldahl Nitrogen mg/L <0.05 <0.05 -
Orthophosphate-Dissolved mg/L 0.0026 0.0028 7.41
Phosphorus (P)-Total mg/L 0.0031 0.0038 20.3
Sulfate mg/L 364 360 1.10
Anion Sum meq/L 13.8 13.7 0.727
Cation Sum meq/L 13.9 13.8 0.722
Organic / Inorganic Carbon
Dissolved Organic Carbon mg/L <0.5 <0.5 -
Total Organic Carbon mg/L <0.5 <0.5 -
Total Metals
Aluminum mg/L 0.0031 0.0032 3.17
Antimony mg/L 0.0004 0.00039 2.53
Arsenic mg/L 0.00015 0.00015 0
Barium mg/L 0.0643 0.0635 1.25
Beryllium ug/L <0.02 <0.02 -
Bismuth mg/L <0.00005 <0.00005 -
Boron mg/L 0.019 0.019 0
Cadmium ug/L 0.343 0.34 0.878
Calcium mg/L 142 140 1.42
Chromium mg/L 0.00014 0.00015 6.90
Cobalt ug/L <0.1 <0.1 -
Copper mg/L <0.0005 <0.0005 -
Iron mg/L <0.01 <0.01 -
Lead mg/L <0.00005 <0.00005 -
Lithium mg/L 0.0679 0.0676 0.443
Magnesium mg/L 64.9 64.3 0.929
Manganese mg/L 0.00014 0.0001 33.3
Mercury pg/L <0.0005 <0.0005 -
Molybdenum mg/L 0.00196 0.00193 1.54
Nickel mg/L 0.0107 0.0107 0
Potassium mg/L 1.9 1.9 0
Selenium pg/L 67.7 66.9 1.19
Silicon mg/L 2.27 2.26 0.442
Silver mg/L <0.00001 <0.00001 -
Sodium mg/L 9.49 9.58 0.944
Strontium mg/L 0.267 0.256 4.21
Thallium mg/L 0.000013 0.000014 7.41
Tin mg/L <0.0001 <0.0001 -
Titanium mg/L <0.01 <0.01 -
Uranium mg/L 0.00461 0.00456 1.09
Vanadium mg/L <0.0005 <0.0005 -
Zinc mg/L 0.0116 0.0118 1.71
Dissolved Metals
Aluminum mg/L <0.003 <0.003 -
Antimony mg/L 0.0004 0.00042 4.88
Arsenic mg/L 0.00014 0.00013 7.41
Barium mg/L 0.0684 0.0671 1.92
Beryllium ug/L <0.02 <0.02 -
Bismuth mg/L <0.00005 <0.00005 -
Boron mg/L 0.018 0.018 0
Cadmium ug/L 0.359 0.34 5.44
Calcium mg/L 151 155 2.61
Chromium mg/L 0.0001 0.00012 18.2
Cobalt ug/L <0.1 <0.1 -
Copper mg/L 0.00031 0.00036 14.9
Iron mg/L <0.01 <0.01 -
Lead mg/L <0.00005 <0.00005 -
Lithium mg/L 0.0755 0.0724 4.19
Magnesium mg/L 71.5 67.5 5.76
Manganese mg/L <0.0001 <0.0001 -
Mercury ug/L <0.005 <0.005 -
Molybdenum mg/L 0.0019 0.00203 6.62
Nickel mg/L 0.0115 0.0111 3.54
Potassium mg/L 2.02 1.97 2.51
Selenium ug/L 69.6 69.4 0.288
Silicon mg/L 2.26 22 2.69
Silver mg/L <0.00001 <0.00001 -
Sodium mg/L 9.84 9.44 4.15
Strontium mg/L 0.278 0.283 1.78
Thallium mg/L 0.000016 0.000015 6.45
Tin mg/L <0.0001 <0.0001 -
Titanium mg/L <0.01 <0.01 -
Uranium mg/L 0.00463 0.00473 2.14
Vanadium mg/L <0.0005 <0.0005 -
Zinc mg/L 0.0135 0.0134 0.743

—/ Indicates RPD above 30%.

Notes: the RPD was calculated using < LRL results at the LRL if one result in a duplicate pair was below the LRL. The RPD was not calculated if both results were <LRL. RPD
= relative percent difference; "-"= no data/not calculated; LRL = Laboratory Reporting Limit.

Page 3 of 3



minnow environmental inc. Teck Coal Limited
Project 207202.0015 2020 Line Creek LAEMP

¢ total organic carbon in one set of samples (RPD = 41.3%);
¢ total cadmium in one set of samples (RPD = 70.3%);

e total chromium in one set of samples (RPD = 60.0%);

e total manganese in one set of samples (RPD = 33.3%);

e total zinc in one set of samples (RPD = 101%);

¢ dissolved arsenic in one set of samples (RPD = 33.3%);

¢ dissolved copper in one set of samples (RPD = 51.9%); and
e dissolved manganese in one set of samples (RPD = 100%).

For eleven of the results listed above, the higher RPDs between paired results is due to at
least one of these concentrations being detected close to (within 1.5-times) or below the LRL,
where greater variability among paired results is anticipated. Seven pairs of samples in which
RPDs exceeded 30% did not have at least one result near the LRL, and of these, three pairs
of samples were from the water duplicate sample collected in February 2020, indicating lower
field precision during this sampling event. Overall, as few analytes in field duplicates
(less than 5%) had RPDs exceeding 30%, field sampling precision for water chemistry was
considered acceptable for the purposes of this study.

Five sets of field duplicate samples were collected to assess field sampling precision of
selenium speciation (Table A.7). RPDs between field duplicate samples for most analytes
(> 90% of detected analytes) was below 30%, with the exceptions of selenate in one set of
samples and methaneselenonic acid in another set of samples (37.7% and
33.3%, respectively). Field sampling precision for selenium speciation was considered
acceptable for the purposes of this study.

Recommended hold times for oxidation-reduction potential (ORP) and pH were exceeded for
all water chemistry samples prior to receipt of samples by the laboratory (Appendix G).
The hold times for these analyses is 0.25 h, which is not feasible to meet while working in the
field. All other recommended hold times were met for all samples.

A2.4  Data Quality Statement

Water chemistry data collected for the present study were of acceptable quality as
characterized by good detectability, concentrations below LRLs in almost all method blank
samples, good laboratory precision and accuracy, and acceptable field sampling precision.
Therefore, the associated data are considered acceptable for this study.

Y.
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Table A.7: Field Duplicate Results for Selenium Speciation Analyses Completed by Brooks Applied Labs

RG_FO23_WS_ RG_RIVER_WS_ RG_LCUT_WS_ RG_RIVER_WS_ RG L8 WS | RG RIVER WS RG_LIDCOM_WS_ RG_RIVER_WS_ RG_SLINE_WS_ RG_DUPLICATE_
Parameter Unit 2020-08- 2020-08- RPD (%) 2020-12- 2020-12- RPD (%) | 500070745 NAL 2020.07-15 NAL RPD (%) 2020-04- 2020-04- RPD (%) 2020-02- WS_2020-02-  RPD (%)
30_1813_NAL | 30_1813_NAL 01_1300_NAL | 01_1245 NAL - - 30_0825_NAL  30_0800_NAL 26_1015_NAL | 26_0900_NAL

Selenium (Se)-Total ng/L 39.8 37.5 5.95 65.1 65.4 0.460 24.5 25 2.02 29.7 29.8 0.336 1.66 1.82 9.20
Selenium (Se)-Dissolved HglL 38.8 37.7 2.88 65.3 65.3 0 24.9 24.5 1.62 30.1 29.7 1.34 1.73 1.94 11.4
Dimethylselenoxide-Dissolved ug/L <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 -
MeSe(IV) - methylseleninic acid ) ) ) )
CH3SE0PH Diseplred ng/L 0.014 0.015 6.90 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Meth lenonic Acid CH403Se-

ethaneselenonic Acid CH403Se-| |, <0.01 <0.01 ; <0.01 <0.01 ; <0.01 <0.01 ; 0.014 <0.01 o) <0.01 <0.01 ;
Dissolved
Se(IV) - selenite Se03(-2)- g/l 0.241 0.24 0.416 0.093 0.077 18.8 <0.05 <0.05 - 0.142 0.161 12.5 <0.05 <0.05 -
Dissolved
Se(V1) - selenate Se04(-2)- gL 33.1 38.2 143 55.2 37.7 37.7 23.5 23.1 1.72 28.2 26.7 5.46 15 1.45 3.39
Dissolved
SeCN - selenocyanate SeCN(-1) - | o <0.04 <0.04 - <0.01 <0.01 - <0.04 <0.04 - <0.04 <0.04 - <0.04 <0.04 -
Dissolved
SeMe - selenomethionine
CH3SeCH2CH2CH(NH2)CO2H- Hg/L <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 - <0.01 <0.01 -
Dissolved
Selenosulfate-Dissolved Hg/L <0.06 <0.06 - <0.01 <0.01 - <0.06 <0.06 - <0.06 <0.06 - <0.06 <0.06 -
Unknown Selenium Species- g/l <0.06 <0.06 - <0.01 <0.01 - <0.06 <0.06 - <0.06 <0.06 - <0.06 <0.06 -
Dissolved
[ Indicates RPD above 30%.
Notes: RPD was not calculated if both results were < LRL. If only one result was < LRL, the LRL was substituted for that value to calculate RPD. RPD = relative percent difference; "-"= no data/not calculated; LRL = Laboratory Reporting Limit.

@ The selenium species methaneselenonic acid was identified as an “unknown” selenium species (Se_Unknown; see Appendix G) eluting between methylseleninic acid and selenomethionine in laboratory reports associated with the LCO LAEMP prior to December 2020.

been identified as methaneselenonic acid throughout 2020 results to maintain consistency in data interpretation of selenium speciation results

For the present report, these “unknown’ species results have
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A3 BENTHIC INVERTEBRATE COMMUNITY

A3.1 Benthic Invertebrate Sub-Sampling Accuracy

The analytical reports from Cordillera Consulting Inc. (benthic invertebrate
community structure) and Zeas Inc. (benthic invertebrate density and biomass; see
Appendix G for laboratory reports) were examined to assess sub-sampling accuracy.

For all samples, Canadian Aquatic Biomonitoring Network (CABIN) protocols were followed for
sub-sampling (i.e., identification of a minimum 300 invertebrates), with a minimum of 5% of a
sample being assessed. All benthic invertebrate community structure samples (n = 30)
and 60% of density/biomass samples (n = 6) were subject to sub-sampling (Table A.8).

Sub-sampling efficiency was assessed by comparing the numbers of benthic invertebrates
recovered between at least two sub-samples. Both the precision and accuracy of
sub-sampling efficiency assessments in 2020 for both laboratories’ met the respective DQO in
all cases (< 20%; Table A.9). Thus, the precision and accuracy for sub-sampling of benthic
invertebrate community samples was considered acceptable for this study.

A3.2 Organism Sorting Efficiency

To measure the effectiveness of the sorters, at least 10% of samples were selected at random
for resorting analysis by a different sorter. Sorting efficiency (i.e., percent recovery) of benthic
invertebrate samples was excellent, achieving an average of 98% for the five community
structure samples evaluated and an average of 99.0% for the three density/biomass
samples evaluated (Table A.10). Recovery in quality control samples was above the
laboratories’ DQO (Cordillera: =2 95%; Zeas: = 90%), so organism sorting efficiency was
considered excellent.

A3.3 Taxonomic Identification Accuracy

Cordillera Consulting Inc. performed an internal audit of taxonomic identification for at least
10% of all community structure samples (n = 3; Table A.11). The analysts reported a total
identification error rate (TIR) of 0 to 0.07%, a percent difference in enumeration (PDE)
of 0 to 0.226%, a percent taxonomic disagreement (PTD) of 0.290 to 0.601%, and Bray Curtis
Dissimilarity Index (BCDI, a measure of the differences in identifications between
different analysts) of 0.00254 to 0.00542). The laboratory DQO was based on TIR as per
CABIN laboratory methods (< 5% TIR; Environment Canada 2014). As TIR was below 5% for
all samples examined, the taxonomic accuracy of the analysis was considered good.
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Table A.8: Sub-Sampling Percentages and Total Organism Recovery for Benthic Invertebrate Community

Samples
Laboratory Sample ID Laboratory ID % Sampled # Invertebrates

RG_LILC3_BIC-1_2020-08-27 CC210639 5 1,380

RG_LILC3_BIC-2_2020-08-27 CC210640 5 754
RG_LILC3_BIC-3_2020-08-27 CC210641 5 1,040
RG_LILC3_BIC-4_2020-08-27 CC210642 5 1,193
RG_LILC3_BIC-5_2020-08-27 CC210643 5 1,066

g’ RG_F0O23_BIC-1_2020-08-28 CC210644 5 654

é’ RG_F023_BIC-2_2020-08-28 CC210645 5 529

% RG_FO023_BIC-3_2020-08-28 CC210646 5 437

§ RG_F0O23_BIC-4_2020-08-28 CC210647 9 369

g RG_F0O23_BIC-5_2020-08-28 CC210648 5 366

S RG_LCUT_BIC_2020-09-01 CC210649 5 923

é RG_LISP24_BIC_2020-09-01 CC210650 5 532

% RG_SLINE_BIC-1_2020-08-31 CC210651 10 317

% RG_SLINE_BIC-2_2020-08-31 CC210652 5 369

g RG_SLINE_BIC-3_2020-08-31 CC210653 5 401

‘§ RG_LI24_BIC-1_2020-08-31 CC210654 6 336

® RG_LI24_BIC-2_2020-08-31 CC210655 10 436

’g RG_LI24_BIC-3_2020-08-31 CC210656 7 359

E RG_LI24_BIC-4_2020-08-31 CC210657 5 334

8 RG_LI24_BIC-5_2020-09-01 CC210658 10 306
% RG_LIDCOM_BIC_2020-08-30 CC210659 5 1,348

§ RG_FRUL_BIC_2020-08-29 CC210660 5 376

_E RG_LIDSL_BIC-1_2020-08-25 CC210661 5 666

':Ej RG_LIDSL_BIC-2_2020-08-25 CC210662 5 583

g RG_LIDSL_BIC-3_2020-08-26 CC210663 5 445

RG_LIDSL_BIC-4_2020-08-26 CC210664 5 469

RG_LIDSL_BIC-5_2020-08-26 CC210665 5 537

RG_LI8_BIC-1_2020-08-30 CC210666 5 852

RG_LI8_BIC-2_2020-08-30 CC210667 5 835

RG_LI8_BIC-3_2020-08-30 CC210668 5 818

RG_LI24_HESS-1 L124-1 100 109

RG_LI24 HESS-2 LI24-2 100 197

RG_LI24_HESS-3 LI124-3 100 212

RG_LI24 HESS-4 LI24-4 100 106

RG_LI24_HESS-5 LI24-5 100 159

RG_LIDSL_HESS-1 LIDSL-1 100 526

RG_LIDSL_HESS-2 LIDSL-2 100 316

RG_LIDSL_HESS-3 LIDSL-3 50 413

RG_LIDSL_HESS-4 LIDSL-4 50 428

RG_LIDSL_HESS-5 LIDSL-5 100 699

RG_LIDSL_HESS-6 LIDSL-6 100 832

RG_LIDSL_HESS-7 LIDSL-7 50 484

g RG_LIDSL_HESS-8 LIDSL-8 100 635

@ RG_LIDSL_HESS-9 LIDSL-9 50 500

& RG_LIDSL_HESS-10 LIDSL-10 100 334

L; RG_LILC3_HESS-1 LILC3-1 25 792

@ RG_LILC3_HESS-2 LILC3-2 25 540
3 RG_LILC3_HESS-3 LILC3-3 25 1630

RG_LILC3_HESS-4 LILC3-4 12.5 711

RG_LILC3_HESS-5 LILC3-5 12.5 555

RG_LILC3_HESS-6 LILC3-6 12.5 489

RG_LILC3_HESS-7 LILC3-7 12.5 695

RG_LILC3_HESS-8 LILC3-8 25 771

RG_LILC3_HESS-9 LILC3-9 12.5 768
RG_LILC3_HESS-10 LILC3-10 12.5 1497

RG_SLINE_HESS-1 Sline-1 50 348

RG_SLINE_HESS-2 Sline-2 100 244

RG_SLINE_HESS-3 Sline-3 100 267

RG_SLINE_HESS-4 Sline-4 100 309

RG_SLINE_HESS-5 Sline-5 100 468




Table A.9: Summary of Subsampling Efficiency for Benthic Invertebrate Community Structure and Density

Laboratory Laboratory Sample ID # of Organisms in Subsample TOtaI.#Of Precision Error | Accuracy Error
ID Organisms
Subsample # 1 2 3 4 5 6 7 8 9 10 Total Min (%) | Max (%) | Min (%) | Max (%)
RG_LI24_BIC-
= CC210658 5_2020-09-01 308 273 320 296 | 290 # 302 278 | 316 | 314 | 297 2994 0.34 14.7 0.8 8.82
(o]
S
2 RG_SLINE_
8 CC210651 |BIC-1_2020-08{ 322 | 312 | 311 | 326 323 322 | 271 | 295 295 335 3112 0 19.1 0.06 12.9
© 31
ko
S
] RG_LI24_BIC-
O _ -
CC210655 2_2020-08-31 412 | 410 | 407 | 451 413 | 417 | 416 | 437 | 444 | 402 4209 0.24 10.9 0.93 7.15
g
= RG_LIDSL_
§ LIDSL-6 HESS-6 413 | 419 - - - - - - - - 832 1.4 - 0.7 -
N

Notes: "-" indicates subsample not analyzed or data not calculable.




Table A.10: Summary of Sorting Efficiency for Benthic Invertebrate Community Samples

Number of Organisms Recovered in Re-sort (Missed
Organisms Organisms) o —_
Laboratory Sample ID Laboratory ID Recovered (Initial % Efficiency
Sort) Taxon Number
Diptera 1
Chironomidae 2
- Ephemeroptera 2
3] RG_FO23 BIC CC210644 654 P P 99
2 1_2020-08-28 Plecoptera 1
()]
£ Trombidiformes 1
2
2 Total 7
3
RG_LI24_BIC-
[ — _
E 1_2020-08-31 CC210654 336 None 0 100
=
S Diptera 2
RG_FRUL_BIC_
5020-08-29 CC210660 376 Plecoptera 2 99
Total 4
Average Recovery 99.3
RG_LI24 HESS-3 LI124-3 212 - 213 99.5
2 RG_LILC3_HESS-1 LILC3-1 792 - 795 99.6
[2)
@©
N RG_SLINE_HESS-4 SLINE-4 309 - 312 99
Average Recovery 99.4

Notes: As sorting progressed, at least 10% of samples were randomly chosen by senior members of the sorting team for resorting. All sorters working on a project
had at least one sample resorted by another sorter. An efficiency of 90% was expected. If 90/95% efficiency was not met, samples from that sorter were re-
sorted. To calculate sorting efficiency the following formula was used: (# organisms missed / total organisms found) X 100.




Table A.11: Taxonomic Quality Control Results for Benthic Invertebrate Community Samples °

Sample ID Laboratory ID Taxa Identified TIR PDE PTD BCDI
RG_LILC3_BIC-1_2020-08-27 CC210639 1,379 0.07 0.0362 0.290 0.0025
RG_SLINE_BIC-2_2020-08-31 CC210652 369 0.00 0 0.542 0.0054
RG_LIDSL_BIC-1_2020-08-25 CC210661 663 0.00 0.226 0.601 0.00376

Notes: TIR = Total Identification Error Rate; PDE = Percent Difference in Enumeration; PTD = Percent Taxonomic Disagreement; BCDI = Bray Curtis
Dissimilarity Index to quantify differences in identifications.

@ For error rationale and calculations refer to the laboratory report (Appendix G)
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A3.4 Data Quality Statement

Benthic invertebrate community data collected for the present study were of excellent quality
as characterized by good sorting efficiency, subsampling precision and accuracy, and
excellent taxonomic identification accuracy. Therefore, the associated data can be used with
a high level of confidence in the derivation of conclusions.
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A4 BENTHIC INVERTEBRATE TISSUE CHEMISTRY

Ad.A1 Laboratory Reporting Limits

Analytical reports of benthic invertebrate tissue metal concentrations from the Saskatchewan
Research Council (SRC) and TrichAnalytics (see Appendix G for laboratory reports)
were examined to provide an inventory of analyte results below the LRL and to compare the
LRLs for these analytes to available benchmarks (Table A.12)".

Several analytes had results below the LRL in all benthic invertebrate tissue samples, including
antimony, arsenic, beryllium, boron, chromium, cobalt, lead, mercury, molybdenum, nickel,
thallium, tin, and uranium (Table A.12). The sole focus of interpretation of benthic invertebrate
tissue chemistry results for the Line Creek LAEMP was selenium. Selenium was detectable
(i.e., > LRL) in all benthic invertebrate samples, therefore comparison of the selenium LRL to
the applicable benchmark (i.e., Elk Valley Water Quality Plan Level 1 benchmark for effects to
invertebrates [13 mg/kg dry weight]; Teck 2014) was not necessary to assess whether
adequate detectability was achieved. Overall, the detectability of selenium in all samples
(i.e., > LRL) indicates that the achieved LRLs were suitable for the study.

A4.2 Data Accuracy and Precision

Data accuracy was evaluated based on the analysis of 36 CRM samples consisting of 1000
individual analyte results (Appendix G). CRM analyses results met the laboratory DQO
(Table A.1) with the exceptions of:

e two results for lead (accuracy of 131 to 142%);
e two results for cadmium (accuracy of 132%);

o one result for nickel (accuracy of 148%); and

e one result for uranium (accuracy of 133%).

As indicated above, selenium was the sole focus of interpretation for benthic invertebrate tissue
chemistry results for the Line Creek LAEMP. As such, the DQO exceedances for the other

" In previous LCO LAEMP studies (Minnow 2018, 2019, 2020), benthic invertebrate tissue quality samples were
analyzed by SRC. Beginning in April 2020, benthic invertebrate tissue quality samples were submitted to
TrichAnalytics Inc. instead of SRC for analyses (i.e., only samples collected in February 2020 were submitted to
SRC for analyses). This change in the selected laboratory was based on the results of an Interlaboratory Tissue
Analysis Validation Study completed in December 2020 (Golder 2020).

/_\__
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Table A.12: Laboratory Reporting Limit (LRL) Evaluation for Analytes in Benthic
Invertebrate Tissue with < LRL Results

Parameter Units Range of LRLs No. Sar:pLI;II_R esults
Antimony ppm 0.02t0 0.1 19 (4.87%)
Arsenic ppm 0.334t0 0.5 31 (7.95%)
Beryllium ppm 0.02 45 (50.0%)
Boron ppm 1to 50 79 (20.3%)
Chromium ppm 0.5t05 15 (3.85%)
Cobalt ppm 05t05 28 (7.18%)
Lead ppm 0.05t0 0.5 10 (2.56%)
Mercury ppm 0.02 to 0.049 7 (1.79%)
Molybdenum ppm 0.001 to 0.05 8 (2.05%)
Nickel ppm 0.007t0 0.5 8 (2.05%)
Thallium ppm 0.01 to 0.1 11 (2.82%)
Tin ppm 01t02 65 (16.7%)
Uranium ppm 0.1 5 (1.28%)

Notes: Only analytes with one or more sample results < LRL are displayed. The total number of samples
analyzed (n) was 90. LRL = Laboratory Reporting Limit. LRLs were above applicable guidelines for selenium.
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analytes listed above would not affect data interpretation. Accuracy achieved by the laboratory
in this study can therefore be considered good.

Laboratory precision was evaluated based on duplicate analysis of benthic
invertebrate tissue samples. Samples collected in April, July, August, September,
and December (analyzed by TrichAnalytics) contained sufficient material to allow for
laboratory duplicate analyses (n = 30), while samples material collected in February
(analyzed by SRC) did not (Appendix F). Laboratory duplicate results for benthic invertebrate
tissue were within the DQO set by TrichAnalytics, with the exceptions of potassium in one set
of samples (RPD = 45.1%) and cadmium in one set of samples (RPD = 41.3%). The DQO for
laboratory precision was met for all selenium results. Since selenium is the focus of benthic
invertebrate tissue chemistry interpretation for the Line Creek LAEMP, laboratory analytical
precision can be considered good for this study.

A4.3 Data Quality Statement

Benthic invertebrate tissue data collected for the present study were of good quality as
characterized by good detectability, appropriate LRLs, and good laboratory precision
and accuracy. Therefore, the associated data can be used with a good level of confidence in
the derivation of conclusions for this study.

DRAFT April 2021 | A-11



minnow environmental inc. Teck Coal Limited
Project 207202.0015 2020 Line Creek LAEMP

A5 DATA QUALITY SUMMARY

Overall, the quality of the data collected for this project was considered acceptable for the
derivation of conclusions associated with the objectives of the 2020 Line Creek LAEMP.
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Figure B.1: Time Series Plots for Total Phosphorus Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during these
operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these periods
for data interpretation. For periods when the AWTF was not operational, water quality results from LC_WLC and
RG_LCUT were combined. Water quality at RG_LCUT has been monitored since Sept 2017.
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Figure B.1: Time Series Plots for Total Phosphorus Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure B.1: Time Series Plots for Total Phosphorus Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure B.2: Time Series Plots for Orthophosphate Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during these
operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these periods
for data interpretation. For periods when the AWTF was not operational, water quality results from LC_WLC and
RG_LCUT were combined. Water quality at RG_LCUT has been monitored since Sept 2017.
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Figure B.2: Time Series Plots for Orthophosphate Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Red circle indicates outlier excluded from the
calculation of baseline percentile.
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Figure B.2: Time Series Plots for Orthophosphate Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the
LRL. Constituent was plotted because it was identified as a mine-related constituent in the Adaptive
Management Plan and an early warning trigger was defined (Azimuth 2018).
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Figure B.3: Time Series Plots for Nitrate—N Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during these
operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these
periods for data interpretation. For periods when the AWTF was not operational, water quality results from
LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since Sept 2017.
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Figure B.3: Time Series Plots for Nitrate—N Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure B.3: Time Series Plots for Nitrate—~N Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure B.4: Periphyton Coverage and Site Photograph at Station RG_LI124
(Reference), August/September 2020

Note: Site photo was taken looking upstream.
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Figure B.4: Periphyton Coverage and Site Photograph at RG_SLINE
(Reference), August/September 2020

Note: Site photo was taken looking upstream.

Page 2 of 10



Figure B.4: Periphyton Coverage and Site Photograph at RG_LCUT
(Exposed), August/September 2020

Note: Site photo was taken looking upstream.
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Figure B.4: Periphyton Coverage and Site Photograph at RG_LILC3
(Exposed), August/September 2020

Note: Site photo was taken looking upstream.
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Figure B.4: Periphyton Coverage and Site Photograph at RG_LISP24
(Exposed), August/September 2020

Note: Site photo was taken looking upstream.
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Figure B.4: Periphyton Coverage and Site Photograph at RG_LIDSL
(Exposed), August/September 2020

Note: Site photo was taken looking upstream.
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Figure B.4: Periphyton Coverage and Site Photograph at RG_LIDCOM
(Exposed), August/September 2020

Note: Site photo was taken looking upstream.
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Figure B.4: Periphyton Coverage and Site Photograph at RG_LI8
(Exposed), August/September 2020

Note: Site photo was taken looking upstream.
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Figure B.4: Periphyton Coverage and Site Photograph at RG_FRUL
(Exposed), August/September 2020

Note: Site photo was taken looking upstream.
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Figure B.4: Periphyton Coverage and Site Photograph at RG_F023
(Exposed), August/September 2020

Note: Site photo was taken looking upstream.
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Figure B.5: Benthic Invertebrate Community Abundance (3-Minute Kick and Sweep Sampling) from Line Creek LAEMP Sampling Areas, 2012 to 2020

Notes: Site specific normal ranges using regression models shown with grey shading and black rectangle (when available). Dashed black lines represent the normal range defined as the 2.5th and 97.5th percentiles of the 2012 to 2019 reference area data from the
Regional Aquatic Environmental Monitoring Program (RAEMP).
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Figure B.6: Benthic Invertebrate Richness (Lowest Practical Level; 3-Minute Kick and Sweep Sampling) from Line Creek LAEMP Sampling Areas, 2012 to 2020
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Notes: Site specific normal ranges using regression models shown with grey shading and black rectangle (when available). Dashed black lines represent the normal range defined as the 2.5th and 97.5th percentiles of the 2012 to 2019 reference area data from the

Regional Aquatic Environmental Monitoring Program (RAEMP).
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Figure B.7: Benthic Invertebrate Community Relative Ephemeroptera, Plecoptera, and Trichoptera Abundance (EPT%; 3-Minute Kick and Sweep Sampling) from Line Creek LAEMP Sampling Areas,
2012 to 2020

Notes: Site specific normal ranges using regression models shown with grey shading and black rectangle (when available). Dashed black lines represent the normal range defined as the 2.5th and 97.5th percentiles of the 2012 to 2019 reference area data from
the Regional Aquatic Environmental Monitoring Program (RAEMP).
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Figure B.8: Benthic Invertebrate Community Relative Relative Ephemeroptera Abundance (E%; 3-Minute Kick and Sweep Sampling) from Line Creek LAEMP Sampling Areas, 2012 to 2020

Notes: Site specific normal ranges using regression models shown with grey shading and black rectangle (when available). Dashed black lines represent the normal range defined as the 2.5th and 97.5th percentiles of the 2012 to 2019 reference area data
from the Regional Aquatic Environmental Monitoring Program (RAEMP).
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Figure B.9: Benthic Invertebrate Community Relative Chironomidae Abundance (%Chiron; 3-Minute Kick and Sweep Sampling) from Line Creek LAEMP Sampling Areas, 2012 to 2020

Notes: Site specific normal ranges using regression models shown with grey shading and black rectangle (when available). Dashed black lines represent the normal range defined as the 2.5th and 97.5th percentiles of the 2012 to 2019 reference area data from the
Regional Aquatic Environmental Monitoring Program (RAEMP).



Table B.1: Visual Periphyton Coverage Scores from Line Creek and Fording River,
August/September 2020

Biological Replicate Standard
Area Mean L.
Area Code A B Cc D E Deviation
8| RG_LI24 2 2 3 2 3 2 0.55
5
X3}
@ | RG_SLINE 1 3 1 1 1 1 0.89
RG_LCUT 3 2 3 3 3 3 0.45
§ RG_LILC3 4 4 4 4 4 4 0
S
213
5 | 3 | RG_LISP24 3 2 3 3 3 3 0.45
<
@
é’ RG_LIDSL 3 2 2 3 3 3 0.55
RG_LIDCOM 4 4 4 4 4 4 0
RG_LI8 2 2 2 2 2 2 0
& | @
> | 2| RG_FRUL 2 2 2 3 2 2 0.45
x g
2|3
2 12| rRe_FO23 3 2 2 2 3 2 0.55
o (=

Periphyton Coverage Scores (Environment Canada, 2012b):

1 = Rocks not slippery, no obvious colour (<0.5mm thick)

2 = Rocks slightly slippery, yellow-brown to light green colour (0.5-1mm thick)

3 = Rocks have noticeable slippery feel, patches of thicker green to brown algae (1-5mm thick)
4 = Rocks are very slippery, numerous clumps (5-20mm thick)

5 = Rocks mostly obscured by algae mat, may have long strands (>20mm thick)




Table B.2: Statistical Comparisons of Total Benthic Invertebrate Biomass (Hess Samples) Over Time and Relative to

Reference (RG_SLINE and RG_LI24) for RG_LIDSL and RG_LILC3, 2014 to 2020

Comparisons Among Years

Area Comparison Term DF F-Statistic = P-value
2014 2015 | 2016 2017 = 2018 2019 2020
RG_LIDSL over time AB AB AB A AB B AB
Year 6 3.13 0.007
RG_LIDSL RG_LIDSL vs cl 1 227 <0.001
Rg%ﬁi'g‘\ifzie Area(Cl) 1 20.0 <0.001
- ClxYear 6 241 0.030 A AB AB | AB  AB B AB
Area(Cl)xYear 5 1.06 0.388
Error 138 - -
RG_LILC3 over time A A A A | A A | B
Year 6 7.11 <0.001
RG_LILC3 RG_LILC3 vs o] 1 751 <0.001
Rg%gi'g‘if‘zﬁe Area(Cl) 1 19.7 <0.001
- ClxYear 6 237 0.033 A AB AB AB A AB B
Area(Cl)xYear 5 1.04 0.397
Error 138 - -

:| Relevant p-value < 0.1.

Notes: Years that share a letter (e.g., A,B) are not significantly different (a=0.1). Letters assigned such that the year with the highest mean value (for the Year term) or highest difference
between mine-exposed and reference (for the AreaxYear term) is assigned the letter A. The p-value used to determine differences were adjusted using Tukey's honestly significant

differences method.




Table B.3: Summary Metrics for Benthic Invertebrate Endpoints Collected by Hess Sampler at
Line Creek, September 2020

Area Biological Sample Code chr:tsailty Bior;nassa EPT Denzsity Ephe.meropter';a Chir.onomidae2
Area Code (org/m?)°® (g/m” ww) (org/m®) Density (org/m”) | Density (org/m®)
RG_LI24_HESS-1 1,090 1 760 640 280
RG LI24 RG_LI24_HESS-2 1,970 7 1,760 1,210 100
o - RG_LI24_HESS-3 2,120 7 1,600 990 120
2 RG_LI24_HESS-4 1,060 4 780 480 80
g RG_SLINE_HESS-1 6,960 6 4,020 1,320 1,220
;ﬂ:" RG_SLINE_HESS-2 2,440 6 1,820 680 290
RG_SLINE | RG_SLINE_HESS-3 2,670 4 1,880 720 370
RG_SLINE_HESS-4 3,090 10 2,440 1,490 330
RG_SLINE_HESS-5 4,680 12 3,300 1,960 630
RG_LIDSL_HESS-1 5,260 12 1,440 1,060 3,070
RG_LIDSL_HESS-2 3,160 14 1,600 1,100 1,160
RG_LIDSL_HESS-3 8,170 23 2,400 980 5,140
RG_LIDSL_HESS-4 8,420 23 2,660 1,440 5,200
RG_LIDSL RG_LIDSL_HESS-5 6,990 25 4,010 2,480 2,450
RG_LIDSL_HESS-6 8,320 33 4,060 2,380 3,180
RG_LIDSL_HESS-7 9,630 14 2,810 1,260 5,200
- RG_LIDSL_HESS-8 6,350 29 2,920 1,820 2,900
3 RG_LIDSL_HESS-9 10,000 12 3,100 1,940 5,260
§ RG_LIDSL_HESS-10 3,340 9 1,860 1,170 1,110
3 RG_LILC3_HESS-1 30,930 43 890 120 27,480
£ RG_LILC3_HESS-2 21,570 17 970 80 18,720
= RG_LILC3_HESS-3 65,200 19 1,960 760 50,760
RG_LILC3_HESS-4 56,460 24 4,860 1,440 44,000
RG LILC3 RG_LILC3_HESS-5 42,370 41 1,810 400 31,040
- RG_LILC3_HESS-6 38,000 23 2,000 480 24,560
RG_LILC3_HESS-7 55,600 10 2,800 1,120 40,240
RG_LILC3_HESS-8 30,150 32 1,270 240 24,520
RG_LILC3_HESS-9 60,950 13 2,310 400 43,520
RG_LILC3_HESS-10 | 117,240 54 2,840 320 73,760

Notes: org = organism; ww = wet weight; EPT = Ephemeroptera, Plecoptera, Trichoptera
@ Total density and biomass are reported for all organisms in the sample.



Table B.4: Statistical Comparisons of Total Benthic Invertebrate Density (Hess Samples) Over Time and Relative to
Reference (RG_SLINE and RG_LI24) for RG_LIDSL and RG_LILC3, 2014 to 2020

. L L Comparisons Among Years
Area Comparison Term DF F-Statistic  P-value 2014 2015 2016 2017 2018 2019 2020
RG_LIDSL over time ABC ABC C AB A ABC BC
Year 6 6.96 <0.001
<
RG_LIDSL vs Are(a:ll(CI) 1 13 ;)Z <8:881
RG_SLINE and RG_LI24
T overtime ClxYear 6 3.20 0.006
Area(Cl)xYear 5 5.66 <0.001 ClxYear effect depends on Area
Error 138 - -
Area 1 153 <0.001
RG_LIDSL RG_LIDSL vs Year 6 8.02 <0.001
RG_SLINE over time AreaxYear 6 5.40 <0.001 A B AB AB B B AB
Error 104 - -
Area 1 284 <0.001
RG_LIDSL vs RG_LI24 Year 6 4.07 0.001
over time AreaxYear 5 1.81 0.118
Error 97 - -
RG_LILC3 over time AB B B AB  AB AB A
Year 6 4.36 <0.001
<0.
ROLLOIY ey 1 <o
RG_SLINE and RG_LI24
T overtime ClxYear 6 2.91 0.011
Area(Cl)xYear 5 4.63 <0.001 ClxYear effect depends on Area
Error 138 - -
Area 1 673 <0.001
RG_LILC3 RG_LILC3 vs Year 6 5.41 <0.001
RG_SLINE over time AreaxYear 6 4.03 0.001 A B AB AB B B AB
Error 104 - -
Area 1 774 <0.001
RG_LILC3 vs RG_LI24 Year 6 1.40 0.223
over time AreaxYear 5 2.22 0.058 AB B - AB AB B A
Error 97 - -

|:| Relevant p-value < 0.1.

Notes: Years that share a letter (e.g., A,B) are not significantly different (a=0.1). Letters assigned such that the year with the highest mean value (for the Year term) or highest difference
between mine-exposed and reference (for the AreaxYear term) is assigned the letter A. The p-value used to determine differences were adjusted using Tukey's honestly significant differences

method




Table B.5: Summary of Benthic Invertebrate Endpoints Collected by 3-Minute Kick and Sweep Sampling at Line Creek and
Fording River, September 2020

Abund LPL EPT Ephemeroptera Chironomidae
Area | Biological Sample Code |(# olrj;/ :—?:i(:\ Richness !:amily Abundanc.e Relative Abundanc.e Relative Abundanc.e Relative
Area Code Kick) (# of taxa) Richness ((# org/ 3-min| Abundance |(# org/ 3-min| Abundance |(# org/ 3-min| Abundance
kick) (%) kick) (%) kick) (%)
RG_SLINE-01 3,170 33 20 2,760 87.1 2,040 64.4 300 9.46
RG_SLINE | RG_SLINE-02 7,380 37 23 5,780 78.3 3,580 48.5 1,200 16.3
3 RG_SLINE-03 8,020 36 20 6,880 85.8 3,800 47.4 940 11.7
§ RG_LI24-01 5,600 26 15 5,017 89.6 3,517 62.8 516 9.22
‘% RG_LI24-02 4,360 28 16 3,780 86.7 2,980 68.3 500 11.5
o RG_LI24 RG_LI24-03 5,129 32 18 4,686 914 3,114 60.7 314 6.13
RG_LI24-04 6,680 30 17 5,700 85.3 3,820 57.2 840 12.57
RG_LI24-05 3,060 27 15 2,300 75.2 1,450 47.4 660 21.57
RG_LILC3-01 27,600 31 19 2,040 7.39 520 1.88 24,460 88.6
RG_LILC3-02 15,080 29 16 860 5.70 300 1.99 13,160 87.3
RG_LILC3 RG_LILC3-03 20,800 35 17 1,420 6.83 500 2.40 18,080 86.9
RG_LILC3-04 23,860 35 18 1,800 7.54 400 1.68 21,160 88.7
RG_LILC3-05 21,320 33 16 1,540 7.22 540 2.53 18,700 87.7
RG_LIDSL-01 13,320 42 19 6,200 46.5 5,080 38.1 6,720 50.5
RG_LIDSL-02 11,660 36 16 5,080 43.6 4,000 34.3 6,080 52.1
RG_LIDSL | RG_LIDSL-03 8,900 39 18 5,820 65.4 4,540 51.0 2,700 30.3
S RG_LIDSL-04 9,380 37 18 5,460 58.2 4,300 45.8 3,480 37.1
§ RG_LIDSL-05 10,740 38 17 6,360 59.2 4,080 38.0 4,060 37.8
2 [RG_LIDCOM |RG_LIDCOM-01 26,960 38 19 13,840 51.3 10,860 40.3 12,440 46.1
z RG_LCUT RG_LCUT-01 18,460 36 19 2,500 13.5 1,660 8.99 14,740 79.8
£ RG_LI8-01 17,040 39 19 13,440 78.9 9,660 56.7 2,960 17.4
= RG_LI8 RG_LI8-02 16,700 40 17 12,560 75.2 6,900 413 3,440 20.6
RG_LI8-03 16,360 37 17 10,980 67.1 6,440 39.4 4,400 26.9
RG_LISP24 | RG_LISP24-01 10,640 33 15 4,700 44.2 3,800 35.7 5,620 52.8
RG_F023-01 13,080 45 25 5,960 45.6 2,860 21.9 4,820 36.9
RG_F023-02 10,580 38 19 7,460 70.5 3,720 35.2 1,760 16.6
RG_FO23 RG_F023-03 8,740 35 21 6,540 74.8 3,120 35.7 720 8.24
RG_F023-04 4,100 46 28 2,489 60.7 1,489 36.3 578 14.1
RG_F023-05 7,320 38 24 4,700 64.2 2,280 31.1 1,480 20.2
RG_FRUL RG FRUL-01 7,520 33 21 5,480 72.9 2,820 37.5 720 9.57

Notes: LPL= Lowest Practical Level; EPT= Ephemeroptera, Plecoptera, and Trichoptera.



APPENDIX C - SELENIUM
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Figure C.1: Benthic Invertebrate Selenium Concentrations, for A) RG_LCUT and B) RG_LISP24 (Mine—exposed Areas)
Relative to RG_SLINE and RG_LI24 (Reference Areas), 2012 to 2020

Notes: Blue symbols represent mine-exposed areas and green symbols represent reference areas. Due to a brief period of exposure to less-than—capacity
AWTF effluent in 2014, benthic invertebrate tissue selenium data from September 2015 were not considered representative of AWTF operations, but also
not representative of a no—discharge condition. These data were therefore excluded from analyses, and are displayed in plots for context only. West Line
Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines are displayed for each monitoring area to provide context, but pertain only to
mine-exposed monitoring areas located downstream of the AWTF discharge.
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Figure C.2: Benthic Invertebrate Selenium Concentrations, for A) RG_LIDCOM and B) RG_LI8 (Mine—exposed Areas)
Relative to RG_SLINE and RG_LI24 (Reference Areas), 2012 to 2020

Notes: Blue symbols represent mine-exposed areas and green symbols represent reference areas. Due to a brief period of exposure to less—than—-capacity
AWTF effluent in 2014, benthic invertebrate tissue selenium data from September 2015 were not considered representative of AWTF operations, but also
not representative of a no—discharge condition. These data were therefore excluded from analyses, and are displayed in plots for context only. West Line
Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines are displayed for each monitoring area to provide context, but pertain only to
mine—exposed monitoring areas located downstream of the AWTF discharge.
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Figure C.3: Benthic Invertebrate Selenium Concentrations, for A) RG_FRUL and B) RG_FO23 (Mine—-exposed Areas)

Relative to RG_SLINE and RG_LI24 (Reference Areas), 2012 to 2020

Notes: Blue symbols represent mine-exposed areas and green symbols represent reference areas. Due to a brief period of exposure to less—than-capacity
AWTF effluent in 2014, benthic invertebrate tissue selenium data from September 2015 were not considered representative of AWTF operations, but also not
representative of a no—discharge condition. These data were therefore excluded from analyses, and are displayed in plots for context only. West Line Creek

(WLC) Active Water Treatment Facility (AWTF) operational timelines are displayed for each monitoring area to provide context, but pertain only to mine

—exposed monitoring areas located downstream of the AWTF discharge.
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Figure C.4: Time Series Plots for Aqueous Total Selenium Concentrations from
the Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: All concentrations rworted by the laboratory were detectable. West Line Creek (WLC) Active
Water Treatment Facility (AWTF) operational timelines pertain only to mine-exposed monitoring areas
located downstream of the AWTF discharge. This plot excludes data from LC_WLC.
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Figure C.5: Time Series Plots for Total Selenium Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Note: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management
Plan and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the
WLC AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West
Line Creek (LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT
during these operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined
during these periods for data interpretation. For periods when the AWTF was not operational, water quality
results from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since
Sept 2017.
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Figure C.5: Time Series Plots for Total Selenium Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the
LRL. Constituent was plotted because it was identified as a mine-related constituent in the Adaptive
Management Plan and an early warning trigger was defined (Azimuth 2018).
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Figure C.5: Time Series Plots for Total Selenium Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the
LRL. Constituent was plotted because it was identified as a mine-related constituent in the Adaptive
Management Plan and an early warning trigger was defined (Azimuth 2018).
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Table C.1: Selenium Concentrations in Benthic Invertebrate Composite-Taxa Samples Collected from Line Creek and Fording
River, Line Creek LAEMP, 2020

Selenium Concentration (mg/kg dw)
Biological Sample Sample .
Waterbody Area Code Code Date Dominant Taxa s Area Area Area Area Area
ample R - . Standard
Median | Minimum Maximum  Mean i
Deviation
RG_LI24_INV-1 28-Apr-20 |Plec, Ephem, Trich (Rhyac) 5.8
RG_LI24_INV-2 28-Apr-20 [Ephem, Plec, Trich (Rhyac) 9.2
RG_LI24_INV-3 28-Apr-20 [Ephem, Plec, Trich (Para) 6.0
RG_LI24_INV-4 28-Apr-20 [Ephem, Plec, Trich (Para) 7.0
RG_LI24_INV-5 28-Apr-20 [Ephem, Plec, Trich (Para) 3.8 5.9 38 92 6.1 15
RG_LI24_INV-6 28-Apr-20 [Ephem, Plec, Trich (Para) 6.8 ’ ’ ’ ’ ’
RG_LI24_INV-7 28-Apr-20 [Plec, Ephem, Trich (Para) 4.4
RG_LI24_INV-8 28-Apr-20 |Plec, Ephem, Trich (Rhyac) 6.9
RG_LI24_INV-9 28-Apr-20 [Plec, Ephem, Trich (Para) 5.3
RG LI24 INV-10 [ 28-Apr-20 [Plec, Ephem 5.6
RG_LI24_INV-1 14-Jul-20 |Ephem, Plec, Dipt (Chiron) 5.9
RG_LI24_INV-2 14-Jul-20 |Ephem, Plec, Trich (Rhyac) 5.2
RG_LI24_INV-3 14-Jul-20 |Ephem, Plec 5.5
%\r‘ RG_LI24_INV-4 14-Jul-20 |Ephem, Plec, Trich 4.7
5 RG_LI24_INV-5 14-Jul-20 [Plec, Ephem 4.2
(Dl RG_LI24_INV-6 14-Jul-20 |Ephem, Plec, Trich (Rhyac) 5.0 4.9 38 6.3 4.9 0.9
o RG_LI24_INV-7 14-Jul-20 [Plec, Ephem 6.3
RG_LI24_INV-8 14-Jul-20 |Ephem, Plec, Trich (Rhyac) 41
RG_LI24_INV-9 14-Jul-20 |Ephem, Plec, Trich (Rhyac) 3.9
RG_LI24_INV-10 14-Jul-20 |Ephem, Plec, Trich (Rhyac) 3.8
RG_LI24_INV-1 31-Aug-20 [Ephem, Plec 6.6
RG_LI24_INV-2 31-Aug-20 [Ephem, Plec 6.5
RG_LI24_INV-3 | 31-Aug-20 Trich, Dipt (Tipul) 5.4 6.6 54 7.8 6.6 0.9
RG_LI24 _INV-4 31-Aug-20 [Ephem, Plec 6.9
RG_LI24_INV-5 1-Sep-20 |Ephem 7.8
RG_LI24 INV-1 30-Nov-20 |Ephem, Plec, Trich (Rhyac) 5.2
RG_LI24_INV-2 30-Nov-20 |Ephem, Plec, Dipt (Tipul) 7.0
RG_LI24_INV-3 | 30-Nov-20 [Ephem, Plec, Trich (Rhyac) 6.4 5.9 5.1 7.0 5.9 0.8
RG_LI24 _INV-4 30-Nov-20 |Plec, Ephem, Trich (Rhyac) 5.1
RG LI24 INV-5 30-Nov-20 |Ephem, Plec, Dipt (Tipul) 5.9
RG_SLINE_INV-1 | 26-Feb-20 [Plec, Trich (Rhyac, Para) 7.6
RG_SLINE_INV-2 [ 26-Feb-20 |Plec, Trich (Para) 6.7
RG_SLINE_INV-3 [ 26-Feb-20 |Plec, Trich (Rhyac) 5.0
3] RG_SLINE_INV-4 [ 26-Feb-20 |Plec, Trich (Rhyac) 5.9
@ RG_SLINE_INV-5 [ 26-Feb-20 |Plec, Trich (Rhyac) 5.2 72 50 8.8 70 13
% RG_SLINE_INV-6 [ 26-Feb-20 |Plec, Ephem, Trich (Para) 7.9 ' ’ ’ ’ ’
x RG_SLINE_INV-7 [ 26-Feb-20 |Plec, Ephem, Trich (Rhyac) 6.3
RG_SLINE_INV-8 [ 26-Feb-20 |Plec, Ephem 8.5
5 RG_SLINE_INV-9 [ 26-Feb-20 |Plec, Trich (Rhyac) 8.8
g RG_SLINE_INV-10 | 26-Feb-20 [Trich (Rhyac), Plec, Ephem 7.7
o RG_SLINE_INV-1 [ 28-Apr-20 |Plec, Ephem, Trich (Para) 9.2
£ RG_SLINE_INV-2 [ 28-Apr-20 |Plec, Ephem, Trich (Para) 8.4
RG_SLINE_INV-3 | 28-Apr-20 |Plec, Trich (Rhyac, Para) 6.1
RG_SLINE_INV-4 [ 28-Apr-20 |Ephem, Plec, Trich (Para) 8.9
RG_SLINE_INV-5 [ 28-Apr-20 |Plec, Ephem, Trich (Para) 6.7 78 5.3 10 77 16
RG_SLINE_INV-6 [ 28-Apr-20 |Ephem, Plec, Trich (Rhyac) 6.7 ’ ’ ’ ’
RG_SLINE_INV-7 [ 28-Apr-20 |Plec, Ephem, Trich (Para) 10
RG_SLINE_INV-8 | 28-Apr-20 |Plec, Ephem, Trich (Para, Rhyac) 5.3
'%J RG_SLINE_INV-9 [ 28-Apr-20 |Plec, Ephem, Trich (Rhyac) 9.0
a RG_SLINE_INV-10 | 28-Apr-20 [Plec, Ephem, Trich (Para) 7.1
| RG_SLINE_INV-1 14-Jul-20 |Ephem, Plec, Trich (Para) 4.8
8 RG_SLINE_INV-2 | 14-Jul-20 |Ephem, Plec, Trich 4.6
RG_SLINE_INV-3 | 14-Jul-20 |Ephem, Plec, Trich 6.8
RG_SLINE_INV-4 [ 14-Jul-20 |Ephem, Plec, Trich (Rhyac) 6.5
RG_SLINE_INV-5 | 14-Jul-20 |Ephem, Plec, Trich 6.5
RG_SLINE_INV-6 | 14-Jul-20 |Ephem, Plec, Trich 5.7 6.3 4.6 8.1 6.2 1
RG_SLINE_INV-7 | 14-Jul-20 |Ephem, Plec, Trich 8.1
RG_SLINE_INV-8 [ 14-Jul-20 |Plec, Ephem, Trich (Rhyac) 5.5
RG_SLINE_INV-9 | 14-Jul-20 |Ephem, Plec, Trich 7.0
RG_SLINE_INV-10 | 14-Jul-20 [Ephem, Plec, Trich (Rhyac) 6.1
RG_SLINE_INV-1 [ 31-Aug-20 |Trich, Plec 9.5
RG_SLINE_INV-2 [ 31-Aug-20 |Trich, Plec 5.7
RG_SLINE_INV-3 [ 31-Aug-20 |Trich, Plec 6.4 6.4 4.6 10 6.5 1.8
RG_SLINE_INV-4 [ 31-Aug-20 |Trich, Plec 6.4
RG_SLINE_INV-5 [ 31-Aug-20 |Trich, Plec 4.6
RG_SLINE_INV-1 [ 30-Nov-20 |Ephem, Plec, Trich (Para) 7.0
RG_SLINE_INV-2 [ 30-Nov-20 |Ephem, Plec, Trich (Rhyac) 7.7
RG_SLINE_INV-3 [ 30-Nov-20 |Ephem, Plec, Trich (Rhyac) 8.5 7.0 6.1 9 7.2 0.9
RG_SLINE_INV-4 [ 30-Nov-20 |Plec, Ephem, Trich (Para) 6.1
RG_SLINE_INV-5 [ 30-Nov-20 |Ephem, Plec, Trich (Para) 6.9
RG_LCUT_INV-1 | 26-Feb-20 [Plec, Dipt (Culic) 7.1
RG_LCUT_INV-2 | 26-Feb-20 [Plec, Dipt (Culic) 8.5
o RG_LCUT_INV-3 | 26-Feb-20 |Plec, Dipt (Culic) 8.3
% 5 RG_LCUT_INV-4 | 26-Feb-20 |Plec, Dipt (Culic) 7.8
g o | INV- -Feb- ec, D!pt (Cul!c) 6.8
k= x RG_LCUT_INV-7 | 26-Feb-20 |Plec, Dipt (Culic) 7.5
= RG_LCUT_INV-8 | 26-Feb-20 |Plec, Dipt (Culic) 6.5
RG_LCUT_INV-9 | 26-Feb-20 |Plec, Dipt (Culic) 6.8
RG_LCUT_INV-10 [ 26-Feb-20 [Plec, Dipt (Culic) 7.8

Notes: Abbreviation of taxa order was used. If a more specific level of taxonomy was noted for a sample, the family name or genus appears in brackets. Plec = Plecoptera (stonefly). Ephem =
Ephemeroptera (mayfly). Trich = Trichoptera (caddisfly). Dipt = Diptera (true flies). Coleop = Coleoptera (beetles). Oligo = Oligochaeta (worms). Chiron = Chironomidae (non-biting midge). Tipul =
Tipulidae (cranefly). Culic = Culicidae (mosquito). Rhyac = Rhyacophilidae. Para = Parapsyche.

@Benthic tissue samples at RG LI24 in February 2020 could not be taken due to freezing of the site.
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Table C.1: Selenium Concentrations in Benthic Invertebrate Composite-Taxa Samples Collected from Line Creek and Fording

River, Line Creek LAEMP, 2020

Selenium Concentration (mg/kg dw)
Biological Sample Sample .
Waterbody Area Code Code Date Dominant Taxa s Area Area Area Area Area
ample R - . Standard
Median | Minimum Maximum  Mean i
Deviation
RG_LCUT_INV-1 | 27-Apr-20 |Plec, Trich (Rhyac, other) 8.2
RG_LCUT_INV-2 | 27-Apr-20 |Plec, Trich (Rhyac, Para) 7.2
RG_LCUT_INV-3 | 27-Apr-20 |Plec, Trich (Para), Dipt (Chiron) 7.1
RG_LCUT_INV-4 | 27-Apr-20 |Plec, Trich (Para), Dipt (Chiron) 7.9
RG_LCUT_INV-5 | 27-Apr-20 |Trich (Para, other), Plec 9.4 8.1 6.0 1 8.2 15
RG_LCUT_INV-6 | 27-Apr-20 [Plec, Trich (Para, other) 9.9 ' ' ' '
RG_LCUT_INV-7 | 27-Apr-20 |Plec, Trich (Para, other) 6.0
RG_LCUT_INV-8 | 27-Apr-20 |Trich, Plec, Ephem 11
RG_LCUT_INV-9 | 27-Apr-20 |Plec, Trich (Para, other) 8.4
RG_LCUT INV-10 | 27-Apr-20 |Plec, Trich (Para, other) 7.0
RG_LCUT_INV-1 13-Jul-20 |Dipt (Chiron), Plec, Trich (Rhyac) 4.0
RG_LCUT_INV-2 13-Jul-20 |Dipt (Chiron), Trich (Rhyac), Plec 4.4
RG_LCUT_INV-3 13-Jul-20 |Dipt (Chiron), Trich (Rhyac) 3.6
'5 RG_LCUT_INV-4 13-Jul-20 |Dipt (Chiron), Trich (Rhyac), Plec 3.3
9 RG_LCUT_INV-5 13-Jul-20 |Dipt (Chiron), Plec, Trich (Rhyac) 3.0 4.1 29 5.1 3.9 0.8
(DI RG_LCUT_INV-6 | 13-Jul-20 [Dipt (Chiron), Trich (Rhyac), Plec 4.4 ' ' ’ ' '
x RG_LCUT_INV-7 13-Jul-20 [Trich (Rhyac), Dipt (Chiron), Plec 5.1
RG_LCUT_INV-8 13-Jul-20 |Dipt (Chiron), Trich (Rhyac), Plec 4.2
RG_LCUT_INV-9 13-Jul-20 |Dipt (Chiron), Trich (Rhyac), Plec 2.2
RG_LCUT _INV-10 [ 13-Jul-20 |Dipt (Chiron), Plec, Trich (Rhyac) 4.3
RG_LCUT_INV-1 | 01-Sep-20 [Trich (Rhyac), Plec 7.0
RG_LCUT_INV-2 | 01-Sep-20 [Trich (Rhyac), Ephem 8.3
RG_LCUT_INV-3 | 01-Sep-20 [Trich (Rhyac) 6.6 7.0 6.3 8.3 7.2 0.9
RG_LCUT_INV-4 | 01-Sep-20 [Trich (Rhyac, other) 8.0
RG_LCUT INV-5 | 01-Sep-20 |Trich, Ephem 6.3
RG_LCUT_INV-1 | 01-Dec-20 [Plec, Dipt (Chiron), Trich (Rhyac) 5.4
RG_LCUT_INV-2 | 01-Dec-20 [Dipt (Chiron), Plec, Trich (Para) 5.9
RG_LCUT_INV-3 | 01-Dec-20 [Plec, Dipt (Chiron), Trich (Para) 5.1 5.8 5.1 6.9 5.8 0.7
RG_LCUT_INV-4 | 01-Dec-20 [Plec, Dipt (Chiron), Trich (Rhyac) 5.8
RG_LCUT_INV-5 | 01-Dec-20 [Plec, Dipt (Chiron), Trich (Para) 6.9
RG_LILC3_INV-1 | 24-Feb-20 |Plec, Dipt (Chiron) 5.8
RG_LILC3_INV-2 | 24-Feb-20 |Dipt (Chiron), Plec, Trich (Para), Ephem 8.2
RG_LILC3_INV-3 | 24-Feb-20 |Plec, Trich (Para), Ephem 9.0
RG_LILC3_INV-4 | 24-Feb-20 |Plec, Trich (Para), Ephem 9.7
RG_LILC3_INV-5 | 24-Feb-20 |Trich (Para), Plec, Dipt (Chiron) 9.5 95 5.8 12 92 16
RG_LILC3_INV-6 | 24-Feb-20 |Trich (Para), Plec, Dipt (Chiron) 8.9 ' ' ' '
RG_LILC3_INV-7 | 24-Feb-20 |Plec, Trich (Para), Dipt (Chiron) 10
S RG_LILC3_INV-8 | 24-Feb-20 |Trich (Para), Plec, Dipt (Chiron) 9.4
o b RG_LILC3_INV-9 | 24-Feb-20 |Plec, Trich (Para), Dipt (Chiron) 9.8
g §- RG_LILC3_INV-10 | 24-Feb-20 [Trich (Para), Plec, Dipt (Chiron) 12
© o RG_LILC3_INV-1 27-Apr-20 |Trich (Para, Rhyac), Plec 11
5 _E RG_LILC3_INV-2 | 27-Apr-20 [Trich (Para), Plec, Ephem 14
= RG_LILC3_INV-3 | 27-Apr-20 |Plec, Trich (Para), Ephem 12
RG_LILC3_INV-4 | 27-Apr-20 [Trich (Para), Plec, Ephem 15
RG_LILC3_INV-5 | 27-Apr-20 [Trich (Para), Plec, Ephem 15 14 1 17 14 19
RG_LILC3_INV-6 | 27-Apr-20 [Trich (Para), Plec, Ephem 17 '
RG_LILC3_INV-7 | 27-Apr-20 |Trich (Para, other), Plec 11
RG_LILC3_INV-8 | 27-Apr-20 |Trich (Para, Rhyac), Plec 15
8 RG_LILC3_INV-9 | 27-Apr-20 |Trich (Para), Ephem, Plec 14
3‘ RG_LILC3 INV-10 | 27-Apr-20 [Trich (Para, Rhyac), Plec 14
(DI RG_LILC3_INV-1 15-Jul-20 [Trich (Para, Rhyac), Dipt (Chiron) 6.7
x RG_LILC3_INV-2 15-Jul-20 |Trich (Para, Rhyac) 71
RG_LILC3_INV-3 15-Jul-20 [Trich (Para, Rhyac), Ephem 7.2
RG_LILC3_INV-4 15-Jul-20 [Trich (Rhyac, Para), Plec 6.2
RG_LILC3_INV-5 15-Jul-20 [Trich (Rhyac, Para), Plec 7.9 7.2 6.0 10 74 13
RG_LILC3 INV-6 | 15-Jul-20 |Trich (Rhyac Para), Plec 7.7 ' ' ' '
RG_LILC3_INV-7 15-Jul-20 [Trich (Para, Rhyac), Plec 9.6
RG_LILC3_INV-8 15-Jul-20 [Dipt (Chiron), Trich (Para, Rhyac) 6.0
RG_LILC3_INV-9 15-Jul-20 [Trich (Para, Rhyac), Plec 6.2
RG_LILC3 INV-10 | 15-Jul-20 |Trich (Para, Rhyac), Plec 9.3
RG_LILC3_INV-1 | 27-Aug-20 |Trich, Plec 6.9
RG_LILC3_INV-2 | 27-Aug-20 |Trich, Plec 12
RG_LILC3_INV-3 | 27-Aug-20 |Trich, Plec 13 12 6.9 13 11 25
RG_LILC3_INV-4 | 27-Aug-20 |Trich, Plec 12
RG_LILC3_INV-5 | 27-Aug-20 |Trich, Plec 9.3
RG_LILC3_INV-1 | 01-Dec-20 |Trich (Para), Plec, Dipt (Chiron) 6.3
RG_LILC3_INV-2 | 01-Dec-20 |Dipt (Chiron), Trich (Para), Plec 6.8
RG_LILC3_INV-3 | 01-Dec-20 |Dipt (Chiron), Trich (Para, Rhyac) 8.7 8.7 6.3 12 8.5 2.2
RG_LILC3_INV-4 | 01-Dec-20 |Trich (Para), Dipt (Chiron), Plec 8.9
RG_LILC3_INV-5 | 01-Dec-20 |Trich (Para), Dipt (Chiron), Plec 12
RG_LISP24_INV-1 | 24-Feb-20 |Plec, Ephem, Dipt (Chiron) 6.7
RG_LISP24_INV-2 | 24-Feb-20 |Plec, Trich (Para), Ephem, Dipt (Tipul) 6.2
RG_LISP24_INV-3 | 24-Feb-20 |Plec, Ephem, Coleop 6.2
N RG_LISP24_INV-4 [ 24-Feb-20 |Plec, Ephem, Trich (Para) 4.8
% RG_LISP24_INV-5 | 24-Feb-20 |Plec, Trich (Para, Rhyac, other) 6.3
) RG_LISP24_INV-6 | 24-Feb-20 |Trich (Para, Rhyac), Plec 6.4 6.6 4.8 75 6.5 0.7
8 RG_LISP24_INV-7 | 24-Feb-20 |Plec, Trich (Para), Ephem 6.8
RG_LISP24_INV-8 | 24-Feb-20 |Plec, Trich (Para), Dipt (Chiron) 7.3
RG_LISP24_INV-9 [ 24-Feb-20 |Plec, Trich (Para) 6.7
RG_LISP24_INV-10 | 24-Feb-20 |Trich (Para), Plec, Ephem 7.5

Notes: Abbreviation of taxa order was used. If a more specific level of taxonomy was noted for a sample, the family name or genus appears in brackets. Plec = Plecoptera (stonefly). Ephem =
Ephemeroptera (mayfly). Trich = Trichoptera (caddisfly). Dipt = Diptera (true flies). Coleop = Coleoptera (beetles). Oligo = Oligochaeta (worms). Chiron = Chironomidae (non-biting midge). Tipul =
Tipulidae (cranefly). Culic = Culicidae (mosquito). Rhyac = Rhyacophilidae. Para = Parapsyche.

@ Benthic tissue samples at RG_LI24 in February 2020 could not be taken due to freezing of the site.
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Table C.1: Selenium Concentrations in Benthic Invertebrate Composite-Taxa Samples Collected from Line Creek and Fording
River, Line Creek LAEMP, 2020

Selenium Concentration (mg/kg dw)

Biological Sample Sample .
Waterbody Area Code Code Date Dominant Taxa s Area Area Area Area Area
ample R - . Standard
Median | Minimum Maximum  Mean i
Deviation
RG_LISP24 INV-1 [ 29-Apr-20 [Plec, Trich (Para), Ephem 6.6
RG_LISP24 INV-2 [ 29-Apr-20 |Trich (Para, Rhyac), Plec 6.1
RG_LISP24 INV-3 [ 29-Apr-20 [Trich (Para), Ephem, Plec 5.3
RG_LISP24 INV-4 [ 29-Apr-20 [Trich (Para), Plec, Ephem 5.0
RG_LISP24 INV-5 [ 29-Apr-20 [Trich (Rhyac, Para), Plec 8.1 6.7 5.0 8.9 6.8 12
RG_LISP24_INV-6 | 29-Apr-20 [Trich (Para, Rhyac), Plec 7.6 ' ' ' ' '
RG_LISP24 INV-7 [ 29-Apr-20 [Trich (Para), Ephem, Plec 6.7
RG_LISP24 INV-8 [ 29-Apr-20 |[Trich (Para, Rhyac), Plec 6.0
RG_LISP24 INV-9 [ 29-Apr-20 Trich (Para, Rhyac), Plec 7.2
RG_LISP24 INV-10[ 29-Apr-20 |Trich (Para, Rhyac), Dipt (Tipul) 8.9
RG_LISP24 INV-1 [ 15-Jul-20 |Ephem, Trich (Para), Dipt (Chiron) 6.6
RG_LISP24_INV-2 | 15-Jul-20 |Dipt (Chiron), Ephem, Trich (Rhyac) 6.5
< RG_LISP24_INV-3 | 15-Jul-20 |Ephem, Trich (Para), Plec 7.6
S RG_LISP24_INV-4 | 15-Jul-20 |Trich (Para), Ephem, Plec 5.4
(%) RG_LISP24_INV-5 | 15-Jul-20 |Ephem, Plec, Dipt (Chiron) 6.0 5.9 33 76 57 13
= RG_LISP24_INV-6 | 15-Jul-20 |Ephem, Dipt (Chiron), Trich (Para) 7.1 ' ' ' ' '
% RG_LISP24_INV-7 | 15-Jul-20 |Ephem, Plec, Dipt (Chiron) 5.8
RG_LISP24_INV-8 | 15-Jul-20 [Trich (Para), Plec, Ephem 3.3
RG_LISP24_INV-9 | 15-Jul-20 |Ephem, Dipt (Chiron), Trich (Para) 4.4
RG_LISP24 INV-10| 15-Jul-20 [Ephem, Dipt (Chiron), Plec 4.5
RG_LISP24_INV-1 | 01-Sep-20 |Trich (Rhyac), Ephem 6.7
RG_LISP24_INV-2 | 01-Sep-20 |Trich (Rhyac), Ephem 8.1
RG_LISP24_INV-3 | 01-Sep-20 |Trich (Rhyac), Ephem 12 9.1 6.7 12 9.2 2.0
RG_LISP24_INV-4 | 01-Sep-20 [Trich (Rhyac), Plec 10
RG_LISP24 INV-5 | 01-Sep-20 |Trich (Rhyac) 9.1
RG_LISP24_INV-1 | 02-Dec-20 |Plec, Ephem, Trich (Para) 7.5
RG_LISP24_INV-2 | 02-Dec-20 |Plec, Ephem, Trich (Para) 7.2
RG_LISP24_INV-3 | 02-Dec-20 |Trich (Rhyac), Ephem, Plec 11 7.2 7.0 11 7.9 1.7
RG_LISP24_INV-4 | 02-Dec-20 |Plec, Trich (Para), Ephem 7.0
RG_LISP24 INV-5 | 02-Dec-20 [Plec, Ephem, Trich (Rhyac) 7.0
RG_LIDSL_INV-1 | 25-Feb-20 (Plec, Trich (Para), Dipt (Chiron) 5.2
RG_LIDSL_INV-2 | 25-Feb-20 |Trich (Para, Rhyac), Plec 6.3
RG_LIDSL_INV-3 | 25-Feb-20 (Plec, Trich (Para), Dipt (Chiron) 5.1
RG_LIDSL_INV-4 | 25-Feb-20 [Plec, Trich (Para, other) 6.4
RG_LIDSL_INV-5 | 25-Feb-20 [Plec, Trich (Rhyac, Para) 5.4
RG_LIDSL_INV-6 | 25-Feb-20 |Trich (Para), Plec 6.0 53 4.0 6.8 55 0.9
RG_LIDSL_INV-7 | 25-Feb-20 |Trich (Rhyac), Plec 6.8
- RG_LIDSL_INV-8 | 25-Feb-20 [Plec, Trich (Para, Rhyac) 4.7
5 @ RG_LIDSL_INV-9 | 25-Feb-20 |Trich (Rhyac), Plec 4.0
g §. RG_LIDSL_INV-10 [ 25-Feb-20 |Plec, Dipt (Chiron), Ephem 4.6
o o RG_LIDSL_INV-1 | 29-Apr-20 |Trich (Para, Rhyac), Plec 6.5
5 _g RG_LIDSL_INV-2 | 29-Apr-20 |Plec, Trich (Para, Rhyac) 7.3
= RG_LIDSL_INV-3 | 29-Apr-20 (Trich (Para, Rhyac), Ephem 4.7
RG_LIDSL_INV-4 | 29-Apr-20 |Plec, Trich (Para), Ephem 5.4
RG_LIDSL_INV-5 | 29-Apr-20 (Plec, Ephem, Trich (Para) 5.5
RG_LIDSL_INV-6 | 29-Apr-20 |Plec, Ephem, Trich (Rhyac) 5.5 58 47 73 59 0.8
RG_LIDSL_INV-7 | 29-Apr-20 |Plec, Trich (Para), Ephem 6.1
RG_LIDSL_INV-8 | 29-Apr-20 (Plec, Ephem, Trich (Para) 5.4
%) RG_LIDSL_INV-9 | 29-Apr-20 |Plec, Trich (Para, Rhyac) 6.4
Q RG_LIDSL_INV-10 [ 29-Apr-20 |Plec, Trich (Para), Ephem 6.4
;I RG_LIDSL_INV-1 13-Jul-20 |Plec, Dipt (Chiron), Ephem 5.9
X RG_LIDSL_INV-2 | 13-Jul-20 (Plec, Ephem, Trich (Para) 4.8
RG_LIDSL_INV-3 | 13-Jul-20 |Ephem, Plec, Dipt (Chiron) 6.9
RG_LIDSL_INV-4 | 13-Jul-20 |Plec, Trich (Para), Ephem 5.6
RG_LIDSL_INV-5 | 13-Jul-20 |Plec, Ephem, Trich (Para) 5.9
RG_LIDSL_INV-6 | 13-Jul-20 |Ephem, Plec, Dipt (Chiron) 5.8 59 4.8 6.9 58 0.6
RG_LIDSL_INV-7 | 13-Jul-20 |Trich (Para), Ephem, Dipt (Chiron) 6.1
RG_LIDSL_INV-8 | 13-Jul-20 |Ephem, Plec, Dipt (Chiron) 5.1
RG_LIDSL_INV-9 | 13-Jul-20 |Ephem, Trich (Para), Plec 5.5
RG _LIDSL INV-10 | 13-Jul-20 |Ephem, Plec, Trich (Para) 6.0
RG_LIDSL_INV-1 | 25-Aug-20 (Trich, Ephem 7.3
RG_LIDSL_INV-2 | 25-Aug-20 (Trich, Ephem 11
RG_LIDSL_INV-3 | 25-Aug-20 (Trich, Ephem 11 11 7.3 11 9.9 1.6
RG_LIDSL_INV-4 | 25-Aug-20 (Trich, Ephem 11
RG_LIDSL_INV-5 | 25-Aug-20 [Trich, Ephem 9.3
RG_LIDSL_INV-1 | 01-Dec-20 [Plec, Trich (Rhyac, Para) 6.8
RG_LIDSL_INV-2 | 01-Dec-20 [Plec, Trich (Para, Rhyac) 3.7
RG_LIDSL_INV-3 | 01-Dec-20 [Plec, Trich (Para, Rhyac) 5.4 5.7 3.7 6.8 5.5 1.1
RG_LIDSL_INV-4 | 01-Dec-20 [Trich (Para, Rhyac), Ephem 5.8
RG_LIDSL_INV-5 | 01-Dec-20 |Trich (Para), Plec, Ephem 5.7
RG_LIDCOM_INV-1| 24-Feb-20 [Trich (Para), Plec, Coleop, Ephem 5.9
RG_LIDCOM_INV-2| 24-Feb-20 |Plec, Ephem, Trich (Para, Rhyac), Coleop 5.7
s RG_LIDCOM_INV-3| 24-Feb-20 [Trich (Para, Rhyac), Plec, Ephem 71
o RG_LIDCOM_INV-4 | 24-Feb-20 [Plec, Trich, Ephem 6.3
8 RG_LIDCOM_INV-5| 24-Feb-20 [Plec, Trich (Para, Rhyac), Dipt (Chiron) 5.0
5 RG_LIDCOM_INV-6 | 24-Feb-20 |Plec, Trich, Ephem 6.2 58 4.3 71 57 08
(DI RG_LIDCOM_INV-7| 24-Feb-20 [Plec, Trich, Ephem 5.9
x RG_LIDCOM_INV-8| 24-Feb-20 [Plec, Trich, Ephem 4.3
RG_LIDCOM_INV-9| 24-Feb-20 [Plec, Trich, Ephem, Oligo 4.8
RO_HDCUNLINY= | 54 Feb-20 |Plec, Trich, Ephem, Oligo 5.4

10

Notes: Abbreviation of taxa order was used. If a more specific level of taxonomy was noted for a sample, the family name or genus appears in brackets. Plec = Plecoptera (stonefly). Ephem =
Ephemeroptera (mayfly). Trich = Trichoptera (caddisfly). Dipt = Diptera (true flies). Coleop = Coleoptera (beetles). Oligo = Oligochaeta (worms). Chiron = Chironomidae (non-biting midge). Tipul =
Tipulidae (cranefly). Culic = Culicidae (mosquito). Rhyac = Rhyacophilidae. Para = Parapsyche.

@ Benthic tissue samples at RG_LI24 in February 2020 could not be taken due to freezing of the site.
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Table C.1: Selenium Concentrations in Benthic Invertebrate Composite-Taxa Samples Collected from Line Creek and Fording
River, Line Creek LAEMP, 2020

Selenium Concentration (mg/kg dw)
Biological Sample Sample .
Waterbody Area go de Co dpe Dat’; Dominant Taxa Area Area Area Area Area
Sample R - . Standard
Median | Minimum Maximum  Mean i
Deviation
RG_LIDCOM_INV-1 | 30-Apr-20 [Ephem, Trich (Para), Plec 5.8
RG_LIDCOM_INV-2 [ 30-Apr-20 |Trich (Para), Plec, Ephem 4.9
RG_LIDCOM_INV-3 | 30-Apr-20 [Ephem, Trich (Para, Rhyac) 7.6
RG_LIDCOM_INV-4 [ 30-Apr-20 [Ephem, Trich (Para), Plec 5.5
RG_LIDCOM_INV-5( 30-Apr-20 [Trich (Para), Ephem, Plec 7.8 6.1 4.9 8.7 6.6 14
RG_LIDCOM_INV-6| 30-Apr-20 [Trich (Para), Ephem, Plec 5.9 ' ' ' ' '
RG_LIDCOM_INV-7 [ 30-Apr-20 [Plec, Trich (Para), Ephem 5.1
RG_LIDCOM_INV-8 | 30-Apr-20 [Trich (Para), Ephem, Plec 6.3
RG_LIDCOM_INV-9 [ 30-Apr-20 |Trich (Para), Plec, Ephem 8.7
RG _LIDCOM INV- | 30-Apr-20 |Trich (Para), Ephem, Plec 8.4
RG_LIDCOM_INV-1 | 14-Jul-20 [Ephem, Trich, Dipt (Chiron) 5.7
RG_LIDCOM_INV-2| 14-Jul-20 |[Trich (Para, other), Ephem 5.2
s RG_LIDCOM_INV-3| 14-Jul-20 [Ephem, Trich (Para), Trich 5.2
O RG_LIDCOM_INV-4| 14-Jul-20 [Trich, Ephem, Dipt (Chiron) 6.9
8 RG_LIDCOM_INV-5| 14-Jul-20 [Ephem, Trich, Dipt (Chiron) 4.0 5.2 4.0 6.9 5.2 0.8
3| RG_LIDCOM_INV-6| 14-Jul-20 |Plec, Trich (Rhyac, other) 5.9 ' ' ' ' '
8 RG_LIDCOM_INV-7| 14-Jul-20 [Ephem, Trich (Para, Rhyac) 4.8
RG_LIDCOM_INV-8| 14-Jul-20 |[Trich (Para, other), Ephem 4.3
RG_LIDCOM_INV-9| 14-Jul-20 [Ephem, Dipt (Chiron), Trich 5.2
RG_LIDCOM_INV- [ 14-Jul-20 |Plec, Ephem, Trich 4.9
RG_LIDCOM_INV-1| 30-Aug-20 [Trich 7.7
RG_LIDCOM_INV-2| 30-Aug-20 [Trich 5.3
RG_LIDCOM_INV-3| 30-Aug-20 [Trich 5.7 6.4 5.3 7.7 6.4 0.9
RG_LIDCOM_INV-4| 30-Aug-20 [Trich 6.7
RG_LIDCOM_INV-5| 30-Aug-20 [Trich 6.4
RG_LIDCOM_INV-1| 01-Dec-20 |Plec, Ephem, Trich (Rhyac) 5.6
RG_LIDCOM_INV-2| 01-Dec-20 [Plec, Trich (Para, Rhyac) 4.5
RG_LIDCOM_INV-3| 01-Dec-20 [Plec, Trich (Rhyac, Para) 6.0 5.6 4.5 6.0 5.5 0.6
RG_LIDCOM_INV-4| 01-Dec-20 |Plec, Ephem, Trich (Rhyac) 5.8
RG_LIDCOM_INV-5| 01-Dec-20 [Plec, Trich (Para), Ephem 5.4
RG_LI8_INV-1 25-Feb-20 |Plec, Coleop, Trich (Rhyac) 5.5
RG_LI8_INV-2 25-Feb-20 |Plec, Trich (Rhyac) 5.5
o RG_LI8_INV-3 25-Feb-20 |Plec, Ephem, Trich (Rhyac, Para) 5.4
é g RG_LI8_INV-4 25-Feb-20 |Plec, Trich (Rhyac), Ephem 4.6
5 g RG_LI8_INV-5 25-Feb-20 |Plec, Tr_|ch (Rt_wyac) _ 47 50 45 58 5.1 05
o & RG_LI8_INV-6 25-Feb-20 |Plec, Dipt (Chiron), Ephem, Trich (Rhyac) 5.2
5 £ RG_LI8_INV-7 25-Feb-20 |Plec, Dipt (Chiron), Trich (Para, Rhyac), Ephem 4.5
= RG_LI8_INV-8 25-Feb-20 |Plec, Ephem, Trich (Rhyac) 4.8
RG_LI8_INV-9 25-Feb-20 |Plec, Trich (Rhyac), Dipt (Chiron) 5.8
RG_LI8 INV-10 25-Feb-20 |Plec, Trich (Rhyac), Dipt (Chiron) 4.5
RG_LI8_INV-1 30-Apr-20 [Plec, Trich (Para), Ephem 5.8
RG_LI8_INV-2 30-Apr-20 |Plec, Trich (Rhyac, Para) 4.8
RG_LI8_INV-3 30-Apr-20 [Plec, Trich (Rhyac), Ephem 7.3
RG_LI8_INV-4 30-Apr-20 [Plec, Ephem, Trich (Rhyac) 4.9
RG_LI8_INV-5 30-Apr-20 [Plec, Ephem, Trich (Para) 8.5
RG_LI8_INV-6 30-Apr-20 [Trich (Rhyac), Plec, Ephem 8.3 6.9 4.8 85 6.7 14
RG_LI8_INV-7 30-Apr-20 [Trich (Rhyac), Ephem, Plec 8.0
RG_LI8_INV-8 30-Apr-20 |Plec, Trich (Rhyac, Para) 6.8
© RG_LI8_INV-9 30-Apr-20 [Trich (Rhyac), Plec, Ephem 7.0
3| RG_LI8 INV-10 30-Apr-20 |Trich (Rhyac, Para), Plec 5.7
% RG_LI8_INV-1 15-Jul-20 |Plec, Ephem, Trich (Rhyac) 5.3
RG_LI8_INV-2 15-Jul-20 |Ephem, Plec, Trich 5.8
RG_LI8_INV-3 15-Jul-20 [Plec, Ephem, Trich (Rhyac) 4.2
RG_LI8_INV-4 15-Jul-20 [Ephem, Plec, Trich (Rhyac) 5.1
RG_LI8_INV-5 15-Jul-20 [Plec, Ephem, Trich 5.5
RG_LI8_INV-6 15-Jul-20 |Ephem, Trich (Para, other) 5.8 54 4.2 6.0 53 0.6
RG_LI8_INV-7 15-Jul-20 [Ephem, Plec, Trich (Rhyac) 5.3
RG_LI8_INV-8 15-Jul-20 [Ephem, Plec, Trich (Rhyac) 6.0
RG_LI8_INV-9 15-Jul-20 [Ephem, Plec, Trich (Rhyac) 5.4
RG _LI8 INV-10 15-Jul-20 [Ephem, Plec, Trich (Para) 4.5
RG_LI8_INV-1 29-Aug-20 [Trich, Plec 9.4
RG_LI8_INV-2 29-Aug-20 [Trich, Plec 9.7
RG_LI8_INV-3 29-Aug-20 [Trich, Plec 11 9.7 8.9 13 10 1.6
RG_LI8_INV-4 29-Aug-20 [Trich 8.9
RG_LI8_INV-5 29-Aug-20 [Trich 13
RG_LI8 INV-1 02-Dec-20 [Trich (Rhyac), Ephem, Plec 8.3
RG_LI8_INV-2 02-Dec-20 [Plec, Ephem, Trich (Rhyac) 8.2
RG_LI8_INV-3 02-Dec-20 [Plec, Trich (Rhyac, Para) 6.4 7.5 6.4 8 7.5 0.8
RG_LI8_INV-4 02-Dec-20 [Ephem, Plec, Trich (Para) 7.5
RG_LI8_INV-5 02-Dec-20 [Trich (Rhyac, Para), Plec 7.0
RG_FRUL_INV-1 | 25-Feb-20 |Plec, Ephem 9.3
RG_FRUL_INV-2 | 25-Feb-20 |Plec, Ephem 6.0
5 3 RG_FRUL_INV-3 | 25-Feb-20 [Ephem, Plec, Dipt 7.0
'é 2 =] RG_FRUL_INV-4 | 25-Feb-20 |Plec, Ephem 8.2
S 4 RG_FRUL_INV-5 | 25-Feb-20 |Plec, Ephem 6.8
._g E gl RG_FRUL_INV-6 | 25-Feb-20 |Plec, Ephem 9.6 8.2 6.0 9.6 78 13
b £ x RG_FRUL_INV-7 | 25-Feb-20 |Plec, Ephem 6.0
- = RG_FRUL_INV-8 | 25-Feb-20 |Plec, Ephem 8.2
RG_FRUL_INV-9 | 25-Feb-20 |Plec, Ephem 8.3
RG FRUL _INV-10 | 25-Feb-20 |Plec, Ephem, Trich (Rhyac) 8.3

Notes: Abbreviation of taxa order was used. If a more specific level of taxonomy was noted for a sample, the family name or genus appears in brackets. Plec = Plecoptera (stonefly). Ephem =
Ephemeroptera (mayfly). Trich = Trichoptera (caddisfly). Dipt = Diptera (true flies). Coleop = Coleoptera (beetles). Oligo = Oligochaeta (worms). Chiron = Chironomidae (non-biting midge). Tipul =
Tipulidae (cranefly). Culic = Culicidae (mosquito). Rhyac = Rhyacophilidae. Para = Parapsyche.

@ Benthic tissue samples at RG_LI24 in February 2020 could not be taken due to freezing of the site.
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Table C.1: Selenium Concentrations in Benthic Invertebrate Composite-Taxa Samples Collected from Line Creek and Fording

River, Line Creek LAEMP, 2020

Selenium Concentration (mg/kg dw)
Biological Sample Sample .
Waterbody Area go de Co dpe Dat’; Dominant Taxa Area Area Area Area Area
Sample R - . Standard
Median | Minimum Maximum  Mean i
Deviation
RG_FRUL_INV-1 | 29-Apr-20 |Plec, Ephem, Dipt (Tipul) 7.3
RG_FRUL_INV-2 | 29-Apr-20 |Plec, Ephem, Trich 6.5
RG_FRUL_INV-3 | 29-Apr-20 |Plec, Ephem 7.6
RG_FRUL_INV-4 | 29-Apr-20 |Plec, Ephem 5.4
RG_FRUL_INV-5 | 29-Apr-20 |Plec, Ephem, Dipt (Tipul) 7.9 6.6 5.4 10 6.9 14
RG_FRUL_INV-6 | 29-Apr-20 [Plec, Ephem, Dipt (Chiron) 5.8 ' ' ' '
RG_FRUL_INV-7 | 29-Apr-20 |Plec, Ephem, Trich 6.4
RG_FRUL_INV-8 | 29-Apr-20 |Plec, Ephem, Dipt (Tipul) 10
RG_FRUL_INV-9 | 29-Apr-20 |Plec, Ephem 5.7
RG_FRUL _INV-10 | 29-Apr-20 |Plec, Ephem, Trich (Rhyac) 6.7
RG_FRUL_INV-1 16-Jul-20 [Ephem, Plec, Trich (Rhyac) 13
RG_FRUL_INV-2 16-Jul-20 |[Plec, Ephem, Trich (Rhyac) 12
RG_FRUL_INV-3 | 16-Jul-20 [Ephem, Plec 9.1
5 RG_FRUL_INV-4 | 16-Jul-20 [Plec, Dipt (Tipul), Ephem 9.5
x RG_FRUL_INV-5 | 16-Jul-20 |Plec, Ephem 9.4 11 91 13 1 16
(DI RG_FRUL_INV-6 | 16-Jul-20 |Plec, Ephem 9.1
x RG_FRUL_INV-7 16-Jul-20 |Plec, Ephem, Dipt (Tipul) 10
RG_FRUL_INV-8 16-Jul-20 |Plec, Dipt (Tipul), Ephem 12
RG_FRUL_INV-9 16-Jul-20 |Plec, Ephem, Trich (Rhyac) 11
RG_FRUL_INV-10 [ 16-Jul-20 |Plec, Ephem, Dipt (Tipul) 13
RG_FRUL_INV-1 | 29-Aug-20 [Plec, Dipt (Tipul) 10
RG_FRUL_INV-2 | 29-Aug-20 |Plec, Ephem 13
RG_FRUL_INV-3 | 29-Aug-20 [Plec, Ephem, Trich 7.9 11 7.9 13 11 2.0
RG_FRUL_INV-4 | 29-Aug-20 [Plec, Dipt (Tipul) 11
RG_FRUL_INV-5 | 29-Aug-20 |Plec, Ephem 12
RG_FRUL_INV-1 | 30-Nov-20 [Plec, Ephem, Dipt (Tipul) 7.7
RG_FRUL_INV-2 | 30-Nov-20 [Plec, Ephem, Dipt (Tipul) 8.2
RG_FRUL_INV-3 | 30-Nov-20 [Plec, Ephem, Dipt (Tipul) 7.8 8.2 7.7 13 10 2.4
RG_FRUL_INV-4 | 30-Nov-20 |Plec, Ephem 13
RG_FRUL_INV-5 | 30-Nov-20 |Plec, Ephem, Dipt (Tipul) 11
RG_FO23_INV-1 [ 25-Feb-20 |Plec, Ephem 5.7
RG_FO23_INV-2 [ 25-Feb-20 |Plec, Ephem 5.3
. o RG_FO23_INV-3 | 25-Feb-20 |Plec, Ephem, Coleop 6.3
E g RG_FO23_INV-4 [ 25-Feb-20 |Plec, Ephem 2.8
o RG_FO23_INV-5 [ 25-Feb-20 |Plec, Ephem 4.1
2 $ RG_FO23_INV-6 [ 25-Feb-20 |Plec, Ephem 5.2 53 2.8 6.5 51 1
-g 2 RG_FO23_INV-7 [ 25-Feb-20 |Plec, Ephem 4.6
L = RG_FO23_INV-8 [ 25-Feb-20 |Plec, Ephem 6.0
RG_FO23_INV-9 [ 25-Feb-20 |Plec, Ephem 4.5
RG_FO23 INV-10 | 25-Feb-20 [Plec, Ephem 6.5
RG_FO23_INV-1 27-Apr-20 |Plec, Trich (Rhyac), Dipt (Tipul) 7.2
RG_FO23 _INV-2 | 27-Apr-20 |Plec, Ephem, Dipt (Tipul) 8.9
RG_FO23_INV-3 [ 27-Apr-20 |Plec, Ephem, Trich (Para) 6.8
RG_FO23 _INV-4 | 27-Apr-20 |Plec, Ephem, Dipt (Tipul) 7.8
RG_FO23 _INV-5 [ 27-Apr-20 |Plec, Ephem, Dipt (Chiron) 6.2 8.1 6.0 1 8.0 16
RG_FO23 _INV-6 | 27-Apr-20 |Plec, Dipt (Chiron), Ephem 8.4 ' ' ' '
RG_FO23_INV-7 | 27-Apr-20 |Plec, Ephem, Dipt (Tipul) 9.6
RG_FO23 _INV-8 | 27-Apr-20 |Plec, Ephem, Dipt (Tipul) 11
Q RG_FO23_INV-9 | 27-Apr-20 |Plec, Ephem, Dipt (Tipul) 6.0
®) RG_FO23 INV-10 | 27-Apr-20 [Plec, Trich (Rhyac), Dipt (Chiron) 8.4
g RG_FO23_INV-1 16-Jul-20 [Plec, Dipt (Tipul) 9.7
x RG_FO23_INV-2 16-Jul-20 |Plec, Dipt (Tipul), Ephem 8.6
RG_FO23 INV-3 16-Jul-20 [Ephem, Plec, Trich (Rhyac) 8.9
RG_FO23 INV-+4 16-Jul-20 [Plec, Ephem, Dipt (Tipul) 5.9
RG_FO23 INV-5 16-Jul-20 [Plec, Dipt (Tipul), Ephem 8.8 8.7 43 10 78 19
RG_FO023_INV-6 16-Jul-20 [Plec, Ephem, Trich (Rhyac) 9.8 ' ' ' '
RG_FO23_INV-7 16-Jul-20 |Plec, Ephem, Dipt (Tipul) 6.8
RG_FO23_INV-8 16-Jul-20 [Plec, Dipt (Tipul) 6
RG_FO23_INV-9 16-Jul-20 [Ephem, Plec, Dipt (Tipul) 4.3
RG _FO23 INV-10 [ 16-Jul-20 [Plec, Ephem, Dipt (Tipul) 9.3
RG_FO23_INV-1 [ 28-Aug-20 |Dipt (Tipul), Plec 6.9
RG_FO23_INV-2 | 28-Aug-20 |Plec, Ephem 10
RG_FO23_INV-3 | 28-Aug-20 |Plec, Ephem 6.8 6.9 5.5 10 75 1.7
RG_FO23_INV-4 [ 28-Aug-20 |Dipt (Tipul), Plec 8.3
RG_FO23 INV-5 | 28-Aug-20 |Plec, Ephem 5.5
RG_FO23_INV-1 | 02-Dec-20 |Ephem, Plec, Trich (Rhyac) 6.8
RG_FO23_INV-2 | 02-Dec-20 |Trich (Rhyac), Ephem, Plec 8.1
RG_FO23 INV-3 | 02-Dec-20 |Plec, Ephem, Dipt (Chiron) 6.5 6.8 6.5 8.1 7.2 0.8
RG_FO23_INV-4 | 02-Dec-20 |Plec, Ephem, Dipt (Tipul) 6.7
RG_FO23_INV-5 | 02-Dec-20 |Plec, Ephem, Trich (Rhyac) 8.0

Notes: Abbreviation of taxa order was used. If a more specific level of taxonomy was noted for a sample, the family name or genus appears in brackets. Plec = Plecoptera (stonefly). Ephem =
Ephemeroptera (mayfly). Trich = Trichoptera (caddisfly). Dipt = Diptera (true flies). Coleop = Coleoptera (beetles). Oligo = Oligochaeta (worms). Chiron = Chironomidae (non-biting midge). Tipul =
Tipulidae (cranefly). Culic = Culicidae (mosquito). Rhyac = Rhyacophilidae. Para = Parapsyche.

@ Benthic tissue samples at RG_LI24 in February 2020 could not be taken due to freezing of the site.
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Table C.2: ANOVA Table for the Asymmetric BACI Model Comparing Benthic
Invertebrate Selenium During the Before (B), AWTF Operational (AWTF), Initial
Operation (10), Shut Down (SD), Restart (RS) and AWTF with AOP Operational (AOP)
Period for the RG_LILC3 Area Relative to the Reference (RG_LI24 and RG_SLINE)
Areas

ANOVA Model
Term DF ss® ms® F-Ratio P-Value
Period 5 1.5 0.31 50 <0.001
Cl 1 10 10 1,609 <0.001
PeriodxCl 5 4.1 0.81 130 <0.001
Time(Period) 16 2.0 0.13 20 <0.001
Time(Period)xCl 16 14 0.086 14 <0.001
Error 454 -
Contrasts (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
AOP (2020_2) ns -
AOP (2020_4) ns -
B AOP (2020_7) ns -
AOP (2020_9) ns -
AOP (2020_12) ns -
AOP (2020_2) <0.001 -10 SD
AOP (2020_4) <0.001 -8.2 SD
AWTF (2016_9) AOP (2020_7) <0.001 -10 SD
AOP (2020_9) <0.001 -9.5 SD
AOP (2020_12) <0.001 -10.7 SD
AOP (2020_2) <0.001 -10 SD
AOP (2020_4) <0.001 -8.1 SD
AWTF (2017_4) AOP (2020_7) <0.001 -10 SD
AOP (2020_9) <0.001 -9.4 SD
AOP (2020_12) <0.001 -10 SD
AOP (2020_2) <0.001 -7.2 SD
AOP (2020_4) <0.001 -4.8 SD
AWTF (2017_9) AOP (2020_7) <0.001 -7.1 SD
AOP (2020_9) <0.001 -6.1 SD
AOP (2020_12) <0.001 -7.4 SD

[ ] P-value for PeriodxCl or Time(Period)xCl factors < 0.1
|:| Contrast P-value < 0.1/20 and in an increasing direction

|:| Contrast P-value < 0.1/20 and in a decreasing direction
Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from the
analyses because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.
®MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled
standard deviation (SD).



Table C.3: ANOVA Table for the Asymmetric BACI Model Comparing Benthic
Invertebrate Selenium During the Before (B), AWTF Operational (AWTF),
Initial Operation (10), Shut Down (SD), Restart (RS) and AWTF with AOP
Operational (AOP) Period for the RG_LISP24 Area Relative to the Reference
(RG_LI24 and RG_SLINE) Areas

ANOVA Model
Term DF  SS° MS® | F-Ratio | P-Value
Period 3 0.65 0.22 31 <0.001
Cl 1 1.7 1.7 247 <0.001
PeriodxCI 3 1.1 0.35 50 <0.001
Time(Period) 10 1.5 0.15 22 <0.001
Time(Period)xClI 10 0.6 0.059 8 <0.001
Error 319 -
Contrasts (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
AOP (2020_2) <0.001 -6.5 SD
AOP (2020_4) <0.001 -6.2 SD
AWTF (2017_9) AOP (2020_7) <0.001 -6.0 SD
AOP (2020_9) <0.001 -4.5 SD
AOP (2020_12) <0.001 -5.2 SD

] P-value for PeriodxCl or Time(Period)xCl factors < 0.1.
S Contrast P-value < 0.1/6 and in an increasing direction.

S Contrast P-value < 0.1/6 and in a decreasing direction.

Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were
excluded from the analyses because these were identified as anomalous, and likely the result of a
field error.

@SS = sum of squares of ANOVA model.
®MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period
1/pooled standard deviation (SD).




Table C.4: ANOVA Table for the Asymmetric BACI Model Comparing Benthic
Invertebrate Selenium During the Before (B), AWTF Operational (AWTF), Initial
Operation (10), Shut Down (SD), Restart (RS) and AWTF with AOP Operational
(AOP) Period for the RG_LIDSL Area Relative to the Reference (RG_LI24 and
RG_SLINE) Areas

ANOVA Model
Term DF Ss® MS® | F-Ratio ~ P-Value
Period 5 0.48 0.10 15 <0.001
Cl 1 1.1 1.1 174 <0.001
PeriodxCl 5 1.9 0.39 60 <0.001
Time(Period) 15 1.9 0.13 20 <0.001
Time(Period)xClI 15 0.8 0.053 8 <0.001
Error 445 -
Contrasts (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
AOP (2020_2) 0.003 -3.9 SD
AOP (2020_4) ns -
B AOP (2020_7) ns -
AOP (2020_9) ns -
AOP (2020_12) ns -
AOP (2020_2) <0.001 -8.9 SD
AOP (2020_4) <0.001 -8.3 SD
AWTF (2016_9) AOP (2020_7) <0.001 -7.3 SD
AOP (2020_9) <0.001 -5.4 SD
AOP (2020_12) <0.001 -8.6 SD
AOP (2020_2) <0.001 -6.4 SD
AOP (2020_4) <0.001 -5.8 SD
AWTF (2017_4) AOP (2020_7) <0.001 -4.8 SD
AOP (2020_9) <0.001 -2.9 SD
AOP (2020_12) <0.001 -6.2 SD
AOP (2020_2) <0.001 -6.8 SD
AOP (2020_4) <0.001 -6.3 SD
AWTF (2017_9) AOP (2020_7) <0.001 -5.2 SD
AOP (2020_9) <0.001 -3.3 SD
AOP (2020_12) <0.001 -6.6 SD

[ ] P-value for PeriodxCl or Time(Period)xCl factors < 0.1
|:| Contrast P-value < 0.1/20 and in an increasing direction
|:| Contrast P-value < 0.1/20 and in a decreasing direction

Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from
the analyses because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.

®MS = mean sum of squares of ANOVA model.

© Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled
standard deviation (SD).




Table C.5: ANOVA Table for the Asymmetric BACI Model Comparing Benthic
Invertebrate Selenium During the Before (B), AWTF Operational (AWTF), Initial
Operation (10), Shut Down (SD), Restart (RS) and AWTF with AOP Operational (AOP)

Period for the RG_LIDCOM Area Relative to the Reference (RG_LI24 and RG_SLINE)
Areas

ANOVA Model
Term DF ss? MS® | F-Ratio  P-Value
Period 3 0.35 0.12 17 <0.001
Cl 1 1.0 1.0 139 <0.001
PeriodxCl 3 0.3 0.10 14 <0.001
Time(Period) 10 14 0.14 20 <0.001
Time(Period)xClI 10 0.8 0.083 12 <0.001
Error 319 -
Contrasts (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
AOP (2020_2) <0.001 -4.4 SD
AOP (2020_4) <0.001 -3.5SD
AWTF (2017_9) AOP (2020 _7) <0.001 -3.6 SD
AOP (2020_9) <0.001 -3.5SD
AOP (2020_12) <0.001 -4.3 SD

[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1
S Contrast P-value < 0.1/5 and in an increasing direction
S Contrast P-value < 0.1/5 and in a decreasing direction
Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from the
analyses because these were identified as anomalous, and likely the result of a field error.
@SS = sum of squares of ANOVA model.
®MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled
standard deviation (SD).



Table C.6: ANOVA Table for the Asymmetric BACI Model Comparing Benthic
Invertebrate Selenium During the Before (B), AWTF Operational (AWTF), Initial
Operation (10), Shut Down (SD), Restart (RS) and AWTF with AOP Operational
(AOP) Period for the RG_LI8 Area Relative to the Reference (RG_LI24 and
RG_SLINE) Areas

ANOVA Model
Term DF ss? MS® | F-Ratio = P-Value
Period 5 0.65 0.13 22 <0.001
Cl 1 1.5 1.5 264 <0.001
PeriodxCl 5 1.3 0.27 46 <0.001
Time(Period) 18 25 0.14 24 <0.001
Time(Period)xClI 18 0.7 0.040 7 <0.001
Error 453 -
Contrasts (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
AOP (2020_2) 0.001 -4.3 SD
AOP (2020_4) ns -
B AOP (2020_7) ns -
AOP (2020_9) ns -
AOP (2020_12) ns -
AOP (2020_2) <0.001 -8.0 SD
AOP (2020_4) <0.001 -6.4 SD
AWTF (2016_9) AOP (2020_7) <0.001 -6.4 SD
AOP (2020 _9) ns -
AOP (2020_12) <0.001 -5.5 SD
AOP (2020 _2) <0.001 -5.9 SD
AOP (2020_4) <0.001 -4.3 SD
AWTF (2017_4) AOP (2020_7) <0.001 -4.3 SD
AOP (2020_9) ns -
AOP (2020 _12) <0.001 -3.4 SD
AOP (2020_2) <0.001 -6.6 SD
AOP (2020_4) <0.001 -4.9 SD
AWTF (2017_9) AOP (2020_7) <0.001 -5.0 SD
AOP (2020 _9) 0.001 -2.2 8D
AOP (2020_12) <0.001 -4.1 SD

[ ] P-value for PeriodxCl or Time(Period)xClI factors < 0.1

|:| Contrast P-value < 0.1/20 and in an increasing direction

|:| Contrast P-value < 0.1/20 and in a decreasing direction

Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from
the analyses because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.

®MS = mean sum of squares of ANOVA model.

© Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled
standard deviation (SD).




Table C.7: ANOVA Table for the Asymmetric BACI Model Comparing
Benthic Invertebrate Selenium During the Before (B), AWTF Operational
(AWTF), Initial Operation (10), Shut Down (SD), Restart (RS) and AWTF with
AOP Operational (AOP) Period for the RG_FO23 Area Relative to the
Reference (RG_LI24 and RG_SLINE) Areas

ANOVA Model
Term DF | SS° MS® | F-Ratio = P-Value
Period 4 0.34 0.09 12 <0.001
Cl 1 2.5 2.5 334 <0.001
PeriodxCl 4 0.5 0.12 16 <0.001
Time(Period) 13 1.5 0.12 16 <0.001
Time(Period)xCl 13 1.1 0.082 11 <0.001
Error 347 -
Contrasts (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
AOP (2020_2) ns -
AOP (2020_4) ns -
B AOP (2020_7) ns -
AOP (2020_9) ns -
AOP (2020_12) ns -
AOP (2020_2) 0.001 -4.3 SD
AOP (2020_4) ns -
AWTF (2016_9) AOP (2020_7) ns -
AOP (2020_9) ns -
AOP (2020_12) ns -
AOP (2020_2) <0.001 -4.1 SD
AOP (2020_4) 0.004 -1.7 SD
AWTF (2017_4) AOP (2020_7) ns -
AOP (2020_9) ns -
AOP (2020_12) 0.005 -2.0 SD
AOP (2020_2) <0.001 -4.6 SD
AOP (2020_4) <0.001 -2.1 SD
AWTF (2017_9) AOP (2020_7) ns -
AOP (2020_9) 0.001 -2.3SD
AOP (2020_12) <0.001 -2.4 SD

[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1
|:| Contrast P-value < 0.1/20 and in an increasing direction
|:| Contrast P-value < 0.1/20 and in a decreasing direction

Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were
excluded from the analyses because these were identified as anomalous, and likely the result of a
field error.

@SS = sum of squares of ANOVA model.
®MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period
1/pooled standard deviation (SD).




Table C.8: ANOVA Table for the Asymmetric BACI Model Comparing Benthic
Invertebrate Selenium During the Before (B), AWTF Operational (AWTF), Initial
Operation (10), Shut Down (SD), Restart (RS) and AWTF with AOP Operational
(AOP) Period for the RG_LCUT Area Relative to the Reference (RG_LI24 and
RG_SLINE) Areas

ANOVA Model
Term DF ss? VES F-Ratio P-Value
Period 3 0.47 0.16 20 <0.001
Cl 1 0.050 0.050 6.3 0.012
PeriodxClI 3 0.43 0.14 18 <0.001
Time(Period) 15 24 0.16 20 <0.001
Time(Period)xCl 15 1.8 0.12 16 <0.001
Error 426 -
Contrasts (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
AOP (2020_2) ns -
AOP (2020_4) ns -
AWTF (2016_9) AOP (2020_7) 0.002 -4.1 SD
AOP (2020_9) ns -
AOP (2020_12) ns -
AOP (2020_2) ns -
AOP (2020_4) ns -
AWTF (2017_4) AOP (2020_7) <0.001 -3.9 SD
AOP (2020_9) ns -
AOP (2020_12) <0.001 -2.7 SD
AOP (2020_2) ns -
AOP (2020_4) ns -
AWTF (2017_9) AOP (2020_7) <0.001 -2.7 SD
AOP (2020_9) ns -
AOP (2020_12) ns -

[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1.
S Contrast P-value < 0.1/15 and in an increasing direction.
S Contrast P-value < 0.1/15 and in a decreasing direction.

Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from the
analyses because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.

® MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled
standard deviation (SD).




Table C.9: ANOVA Table for the Asymmetric BACI Model Comparing
Benthic Invertebrate Selenium During the Before (B), AWTF Operational
(AWTF), Initial Operation (10), Shut Down (SD), Restart (RS) and AWTF with
AOP Operational (AOP) Period for the RG_FRUL Area Relative to the
Reference (RG_LI24 and RG_SLINE) Areas

ANOVA Model
Term DF  SS° MS® | F-Ratio | P-Value
Period 4 0.39 0.10 14 <0.001
Cl 1 3.7 3.7 538 <0.001
PeriodxCl 4 0.1 0.02 2.8 0.026
Time(Period) 11 1.5 0.13 19 <0.001
Time(Period)xClI 11 1.0 0.090 13 <0.001
Error 334 -
Contrasts (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
AOP (2020_2) ns -
AOP (2020_4) ns -
B AOP (2020 _7) ns -
AOP (2020_9) ns -
AOP (2020_12) ns -
AOP (2020_2) 0.001 -2.1 SD
AOP (2020 _4) <0.001 -2.6 SD
AWTF (2017_4) AOP (2020 _7) ns -
AOP (2020 9) ns -
AOP (2020_12) ns -
AOP (2020_2) 0.001 -2.1 SD
AOP (2020 _4) <0.001 -2.6 SD
AWTF (2017_9) AOP (2020 _7) ns -
AOP (2020_9) ns -
AOP (2020_12) ns -

[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1.
S Contrast P-value < 0.1/15 and in an increasing direction.

S Contrast P-value < 0.1/15 and in a decreasing direction.

Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were
excluded from the analyses because these were identified as anomalous, and likely the result of a
field error.

@SS = sum of squares of ANOVA model.
®MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period
1/pooled standard deviation (SD).




Table C.10: ANOVA Table for the Asymmetric BACI Model Comparing Benthic
Invertebrate Selenium Concentrations at RG_LILC3 Within the AOP Operational
Period Relative to the Reference Areas (RG_LI24 and RG_SLINE)

ANOVA Model
Term DF Ss® Ms® F-Ratio P-Value
Period 5 1.5 0.31 50 <0.001
Cl 1 10 10 1,609 <0.001
PeriodxCI 5 4.1 0.81 130 <0.001
Time(Period) 16 2.0 0.13 20 <0.001
Time(Period)xCl 16 1.4 0.086 14 <0.001
Error 454 -
Within 2020 AOP Differences (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
2020 4 <0.001 2.4 SD
2020 7 ns -
2020 2 2020_9 ns -
2020_12 ns -
2020 7 <0.001 -2.3 SD
2020_4 2020 9 ns -
2020_12 <0.001 -2.6 SD
2020 9 ns -
2020_7 2020_12 ns -
2020 9 2020_12 ns -

[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1
S Contrast P-value < 0.1/10 and in an increasing direction

S Contrast P-value < 0.1/10 and in a decreasing direction
Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from the
analyses because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.
® MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled
standard deviation (SD).



Table C.11: ANOVA Table for the Asymmetric BACI Model Comparing Benthic
Invertebrate Selenium Concentrations at RG_LISP24 Within the 2020 AOP Operational
Period Relative to the Reference Areas (RG_LI24 and RG_SLINE)

ANOVA Model
Term DF Ss® MS® F-Ratio P-Value
Period 3 0.65 0.22 31 <0.001
Cl 1 1.7 1.7 247 <0.001
PeriodxClI 3 1.1 0.35 50 <0.001
Time(Period) 10 1.5 0.15 22 <0.001
Time(Period)xCl 10 0.6 0.059 8 <0.001
Error 319 -
Within 2020 AOP Differences (P-value and Magnitude of Difference)’
Period 1 Period 2 P-value MOD
2020_4 ns -
2020 7 ns -
2020_2 2020_9 0.005 2.0SD
2020_12 ns -
2020 7 ns -
2020 4 2020_9 0.009 1.8 SD
2020_12 ns -
2020_9 ns -
2020_7 2020_12 ns -
2020 9 2020_12 ns -
[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1.
|:| Contrast P-value < 0.1/10 and in an increasing direction.
|:| Contrast P-value < 0.1/10 and in a decreasing direction.

Notes: = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from the
analyses because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.

®MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled standard
deviation (SD).



Table C.12: ANOVA Table for the Asymmetric BACI Model Comparing Benthic
Invertebrate Selenium Concentrations at RG_LIDSL Within the AOP Operational
Period Relative to the Reference Areas (RG_LI24 and RG_SLINE)

ANOVA Model
Term DF ss? MS” F-Ratio P-Value
Period 5 0.48 0.10 15 <0.001
Cl 1 1.1 1.1 174 <0.001
PeriodxCl 5 1.9 0.39 60 <0.001
Time(Period) 15 1.9 0.13 20 <0.001
Time(Period)xClI 15 0.8 0.053 8 <0.001
Error 445 -
Within 2020 AOP Differences (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
2020_4 ns -
2020_7 0.006 1.6 SD
2020 2 2020_9 <0.001 3.6 SD
2020_12 ns -
2020_7 ns -
2020 4 2020 9 <0.001 3.0SD
2020_12 ns -
2020 9 0.004 1.9 SD
2020_7 2020_12 ns -
2020 9 2020_12 <0.001 -3.3 SD

[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1
S Contrast P-value < 0.1/10 and in an increasing direction

S Contrast P-value < 0.1/10 and in a decreasing direction
Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from the
analyses because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.
® MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled
standard deviation (SD).




Table C.13: ANOVA Table for the Asymmetric BAClI Model Comparing Benthic
Invertebrate Selenium Concentrations at RG_LIDCOM Within the AOP Operational
Period Relative to the Reference Areas (RG_LI24 and RG_SLINE)

ANOVA Model
Term DF ss? ER F-Ratio P-Value
Period 3 0.35 0.12 17 <0.001
Cl 1 1.0 1.0 139 <0.001
PeriodxCl 3 0.3 0.10 14 <0.001
Time(Period) 10 1.4 0.14 20 <0.001
Time(Period)xClI 10 0.8 0.083 12 <0.001
Error 319 -
Within 2020 AOP Differences (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
2020_4 ns -
2020_7 ns -
2020 _2 2020:9 ns -
2020_12 ns -
2020_7 ns -
2020 4 2020_9 ns -
2020 12 ns -
2020_9 ns -
20207 2020 12 ns -
2020 9 2020 12 ns -

[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1
S Contrast P-value < 0.1/10 and in an increasing direction

S Contrast P-value < 0.1/10 and in a decreasing direction
Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from the
analyses because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.
® MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled
standard deviation (SD).




Table C.14: ANOVA Table for the Asymmetric BACI Model Comparing Benthic

Invertebrate Selenium Concentrations at RG_LI8 Within the AOP Operational Period
Relative to the Reference Areas (RG_LI24 and RG_SLINE)

ANOVA Model
Term DF Ss® MS® F-Ratio P-Value
Period 5 0.65 0.13 22 <0.001
Cl 1 1.5 1.5 264 <0.001
PeriodxCl 5 1.3 0.27 46 <0.001
Time(Period) 18 25 0.14 24 <0.001
Time(Period)xClI 18 0.7 0.040 7 <0.001
Error 453 -
Within 2020 AOP Differences (P-value and Magnitude of Difference)°
Period 1 Period 2 P-value MOD
2020_4 0.005 1.7 SD
2020_7 0.007 1.6 SD
2020_2 2020_9 <0.001 4.4 SD
2020_12 <0.001 2.5SD
2020_7 ns -
2020_4 2020_9 <0.001 2.8 SD
2020_12 ns -
2020_9 <0.001 2.8 SD
2020_7 2020_12 ns -
2020 9 2020_12 ns -
[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1
|:| Contrast P-value < 0.1/10 and in an increasing direction
|:| Contrast P-value < 0.1/10 and in a decreasing direction

Notes: = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from the analyses
because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.

®MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled standard
deviation (SD).




Table C.15: ANOVA Table for the Asymmetric BACI Model Comparing Benthic

Invertebrate Selenium Concentrations at RG_F023 Within the AOP Operational Period
Relative to the Reference Areas (RG_LI24 and RG_SLINE)

ANOVA Model
Term DF Ss® MS® F-Ratio P-Value
Period 4 0.34 0.09 12 <0.001
Cl 1 2.5 2.5 334 <0.001
PeriodxClI 4 0.5 0.12 16 <0.001
Time(Period) 13 1.5 0.12 16 <0.001
Time(Period)xCI 13 1.1 0.082 11 <0.001
Error 347 -
Within 2020 AOP Differences (P-value and Magnitude of Difference)’
Period 1 Period 2 P-value MOD
2020_4 <0.001 2.4 SD
2020 7 <0.001 3.3SD
2020_2 2020 9 0.002 2.3SD
2020_12 0.003 2.1 8D
2020_7 ns -
2020_4 2020_9 ns -
2020_12 ns -
2020_9 ns -
2020_7 2020_12 ns -
2020 9 2020_12 ns -
[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1
|:| Contrast P-value < 0.1/10 and in an increasing direction
|:| Contrast P-value < 0.1/10 and in a decreasing direction

Notes: = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from the analyses
because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.

®MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled standard
deviation (SD).



Table C.16: ANOVA Table for the Asymmetric BACI Model Comparing Benthic

Invertebrate Selenium Concentrations at RG_LCUT Within the AOP Operational Period
Relative to the Reference Areas (RG_LI24 and RG_SLINE)

ANOVA Model
Term DF Ss® MSP F-Ratio P-Value
Period 3 0.47 0.16 20 <0.001
Cl 1 0.050 0.050 6 0.012
PeriodxCl 3 0.43 0.14 18 <0.001
Time(Period) 15 24 0.16 20 <0.001
Time(Period)xCl 15 1.8 0.12 16 <0.001
Error 426 -
Within 2020 AOP Differences (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value MOD
2020_4 ns -
2020 7 <0.001 -2.1 SD
2020_2 2020_9 ns -
2020 12 ns -
2020 7 <0.001 -2.7 SD
2020 4 2020 9 ns -
2020 12 ns -
2020 9 <0.001 2.3SD
2020_7 2020 12 ns -
2020 9 2020_12 ns -

[ ] P-value for PeriodxCl or Time(Period)xCl factors < 0.1
|:| Contrast P-value < 0.1/10 and in an increasing direction

|:| Contrast P-value < 0.1/10 and in a decreasing direction

Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from the
analyses because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.
®MS = mean sum of squares of ANOVA model.

© Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled
standard deviation (SD).



Table C.17: ANOVA Table for the Asymmetric BACI Model Comparing Benthic

Invertebrate Selenium Concentrations at RG_FRUL Within the AOP Operational Period
Relative to the Reference Areas (RG_LI24 and RG_SLINE)

ANOVA Model
Term DF Ss? VES F-Ratio P-Value
Period 4 0.39 0.10 14 <0.001
Cl 1 3.7 3.7 538 <0.001
PeriodxClI 4 0.1 0.02 2.8 0.026
Time(Period) 11 1.5 0.13 19 <0.001
Time(Period)xClI 11 1.0 0.090 13 <0.001
Error 334 -
Within 2020 AOP Differences (P-value and Magnitude of Difference)’
Period 1 Period 2 P-value MOD
2020 4 ns -
2020 7 <0.001 3SD
20202 2020 _9 0.005 2SD
2020 _12 ns -
2020 7 <0.001 3.5SD
2020 4 2020 9 <0.001 258D
2020 12 0.008 1.8 SD
2020_9 ns -
2020_7 2020 12 ns -
2020 9 2020_12 ns -
[ | P-valuefor PeriodxCl or Time(Period)xCl factors < 0.1.
|:| Contrast P-value < 0.1/10 and in an increasing direction.
|:| Contrast P-value < 0.1/10 and in a decreasing direction.

Notes: "-" = not relevant. Selenium results from RG_LI24 collected on May 3rd, 2018 were excluded from the analyses
because these were identified as anomalous, and likely the result of a field error.

@SS = sum of squares of ANOVA model.
® MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled standard
deviation (SD).



Table C.18: ANOVA Table for the Asymmetric BACI Model Comparing
Benthic Invertebrate Selenium During the Before (B), AWTF Operational
(AWTF), Initial Operation (10), Shut Down (SD), Restart (RS) and AWTF with
AOP Operational (AOP) Period at RG_F023 (Downstream of Line Creek)
Relative to RG_FRUL (Upstream of Line Creek)

ANOVA Model
Term DF Ss® MS® | F-Ratio = P-Value
Period 4 0.23 0.06 12 <0.001
Cl 1 0.19 0.19 40 <0.001
PeriodxCl 4 0.094 | 0.024 49 | <0.001
Time(Period) 12 1.0 0.087 18 <0.001
Time(Period)xCl 12 0.27 | 0.023 48 | <0.001
Error 268 -
Contrasts (P-value and Magnitude of Difference)®
Period 1 Period 2 P-value [ MOD
AOP (2020_2) ns -
AOP (2020_4) ns -
B AOP (2020_7) ns -
AOP (2020_9) ns -
AOP (2020_12) ns -
AOP (2020_2) <0.001 = -2.6SD
AOP (2020_4) ns -
AWTF (2017_4)| AOP (2020_7) 0.002 -2.0 SD
AOP (2020_9) 0.006 -2.1SD
AOP (2020_12) ns -
AOP (2020_2) <0.001 = -3.2SD
AOP (2020_4) ns -
AWTF (2017_9)| AOP (2020_7) <0.001  -2.6 SD
AOP (2020_9) <0.001  -2.8SD
AOP (2020_12) ns -

[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1
S Contrast P-value < 0.1/15 and in an increasing direction
S Contrast P-value < 0.1/15 and in a decreasing direction

Notes: "-" = not relevant.

@SS = sum of squares of ANOVA model.

®MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period



Table C.19: ANOVA Table for the Asymmetric BACI Model Comparing Benthic
Invertebrate Selenium Concentrations at RG_FO023 (Downstream of Line Creek) Within
the AOP Operational Period Relative to RG_FRUL (Upstream of Line Creek)

ANOVA Model
Term DF Ss® MS® F-Ratio P-Value
Period 4 0.23 0.06 12 <0.001
Cl 1 0.19 0.19 40 <0.001
PeriodxClI 4 0.094 0.024 4.9 <0.001
Time(Period) 12 1.0 0.087 18 <0.001
Time(Period)xCl 12 0.27 0.023 4.8 <0.001
Error 268 -
Within 2020 AOP Differences (P-value and Magnitude of Difference)’
Period 1 Period 2 P-value MOD
2020_4 <0.001 3.7 SD
2020_7 ns -
2020 _2 2020:9 ns -
2020_12 ns -
2020_7 <0.001 -3.1 SD
2020 4 2020 9 <0.001 -3.2 SD
2020_12 0.001 -2.6 SD
2020 9 ns -
2020_7 2020 _12 ns -
2020 9 2020_12 ns -
[ | P-value for PeriodxCl or Time(Period)xCl factors < 0.1.
|:| Contrast P-value < 0.1/10 and in an increasing direction.
|:| Contrast P-value < 0.1/10 and in a decreasing direction.

Notes: "-" = not relevant.

@SS = sum of squares of ANOVA model.
®MS = mean sum of squares of ANOVA model.

¢ Magnitude of difference (MOD) was calculated as the difference in period 2 - difference in period 1/pooled standard
deviation (SD).



Table C.20: Temporal Changes in Water Chemistry Analytes at Stations in the Line Creek LAEMP, 2012 to 2020

Q1. Is there a positive or negative change in
Annual concentratlonsmsc::::ti:ir:;l;ase year (b) of Q2. Is the 2020 annual mean greater or less than all annual historical
Variation® means (2012 to 2019) and the previous year (2019)?°
Parameter| Status Station Magnitude of Difference (MOD)b
2020 vs. (2019 vs.

DF | P-Value|2012/2013 20142015/ 201620172018 2019 2020/2012|/2013 2014 2015/2016/2017 2018 2019|2020 2012 to 2019| 2020

Total Ref LC_LC1 no outlier® <0001 b | 75| 15| 32| 40 ( 49 | 52 | 48 | 40 | D CD C B|AB A A A |AB - -

. eference
Selenium LC_LC1 with outlier 0.014 13 71 6 |14 21 2321 14| AB B AB AB AB AB| A | AB AB - -
|:| P-value < 0.05 (annual variation)

"1 > 25% Increase in concentration
|:| > 50% Increase in concentration
[ > 75% Increase in concentration
_ > 100% Increase in concentration
Significant increase or decrease from base year (b)

Notes: DF = degrees of freedom. "-" = not applicable.

& The presence of annual variation was determined by a significant Year term (a = 0.05) using an ANOVA with factors Year and Month.
e Magnitude of Difference (MOD) was calculated as the concentrations in each year minus the concentration in the first year divided by the concentration in the fist year x 100.
¢ Significance between each year determined using all pairwise comparisons with Tukey correction.
4 One outlier with a value of 0.031 mg/L in May 2012 was removed from the analysis.




Table C.21: Concentrations of Selenium Species Measured in Water Samples from Line Creek and Fording River, January to
December, 2020

Selenium Species (ug/L)
[ o ]
2 2 o 2 2 2 g g
i o o 2 £ ! _5 2 L 8 g
Waterbody Teck Water Station Sample Date T = 2 £ S £ =3 2 n =3
Code S k5 3 8 8 ] ® ] c @
S ® > o 2 £ e 2 3 5
n n = 2 o2 c o < 2 £
Q = ] 2 Q < = 3
£ 5 * 3 2 S 5 Z
[a) s =
14-Apr-20 1.93 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 1.93
28-Apr-20 1.44 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 1.44
6-Jul-20 1.77 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 1.77
LC_LC1 (RG_LI24) 14-Jul-20 1.36 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 1.36
31-Aug-20 2.16 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 2.16
5-Oct-20 2.72 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 2.72
30-Nov-20 2.68 0.0310 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 2.71
8 20-Jan-20 1.50 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 1.50
@ 28-Jan-20 1.68 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 1.68
-g 26-Feb-20 1.50 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 1.50
o 7-Apr-20 1.39 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 1.39
28-Apr-20 0.505 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 0.505
LC_SLC (RG_SLINE) 6-Jul-20 0.785 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 0.785
13-Jul-20 0.678 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 0.678
14-Jul-20 0.706 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 0.706
31-Aug-20 0.892 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 0.892
5-Oct-20 1.37 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 1.37
30-Nov-20 1.33 0.0250 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1.36
6-Jan-20 56.9 0.0990 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 57.0
13-Jan-20 60.2 0.0970 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 60.3
20-Jan-20 58.4 0.130 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 58.5
27-Jan-20 63.2 0.109 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 63.3
4-Feb-20 55.9 0.0770 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 56.0
10-Feb-20 56.1 0.0710 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 56.2
18-Feb-20 62.5 0.114 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 62.6
24-Feb-20 58.9 0.0880 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 59.0
26-Feb-20 268 0.191 0.0160 0.0290 <0.04 <0.01 <0.06 <0.01 <0.06 268
2-Mar-20 60.5 0.127 <0.01 <0.01 <0.04 <0.01 <0.01 <0.01 <0.06 60.6
9-Mar-20 63.0 0.0970 <0.01 <0.01 <0.04 <0.01 <0.01 <0.01 <0.06 63.1
16-Mar-20 51.5 0.162 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 51.7
23-Mar-20 50.1 0.135 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 50.2
27-Mar-20 56.4 0.104 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 56.5
30-Mar-20 45.6 0.110 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 45.7
6-Apr-20 52.7 0.127 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 52.8
14-Apr-20 42.2 0.137 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 42.3
20-Apr-20 41.7 0.127 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 41.8
27-Apr-20 54.6 0.101 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 54.7
4-May-20 32.0 0.0840 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 321
« 11-May-20 27.9 0.0730 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 28.0
g 19-May-20 29.5 0.0780 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 29.6
O 25-May-20 21.9 0.0940 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 22.0
% 2-Jun-20 14.6 0.128 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 14.7
8-Jun-20 14.4 0.0800 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 14.5
15-Jun-20 15.0 0.0740 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 15.1
LC_LCUSWLC 22-Jun-20 225 0.0770 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 22.6
(RG_LCUT) 29-Jun-20 21.8 0.0790 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 21.9
6-Jul-20 222 0.0710 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 223
3 13-Jul-20 26.8 0.0725 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 26.8
§ 20-Jul-20 28.3 0.0730 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 28.4
b 27-Jul-20 29.7 0.0730 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 29.8
g 4-Aug-20 35.5 0.0740 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 35.6
s 10-Aug-20 37.5 0.0720 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 37.6
18-Aug-20 45.7 0.0670 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 45.8
24-Aug-20 42.2 0.0690 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 42.3
30-Aug-20 32.0 0.0790 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 32.1
1-Sep-20 50.6 0.0895 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 50.7
8-Sep-20 50.7 0.0880 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 50.8
15-Sep-20 51.5 0.0930 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 51.6
21-Sep-20 51.5 0.0840 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 51.6
28-Sep-20 49.2 0.0880 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 49.3
5-Oct-20 55.0 0.0890 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 55.1
13-Oct-20 52.7 0.0820 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 52.8
19-Oct-20 52.6 0.0820 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 52.7
28-Oct-20 49.1 0.0740 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 49.2
5-Nov-20 54.5 0.0790 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 54.6
10-Nov-20 53.5 0.0680 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 53.6
17-Nov-20 52.6 0.0760 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 52.7
23-Nov-20 50.2 0.0700 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 50.3
1-Dec-20 54.0 0.0845 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 54.0
7-Dec-20 51.3 0.0830 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 51.4
14-Dec-20 54.3 0.0750 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 54.4
21-Dec-20 40.1 0.465 0.0340 <0.01 <0.01 <0.01 <0.01 0.232 <0.01 40.8
6-Jan-20 37.6 0.536 0.0450 <0.01 <0.04 <0.01 <0.06 0.221 <0.06 38.4
13-Jan-20 42.9 0.518 0.0430 <0.01 <0.04 <0.01 <0.06 0.169 <0.06 43.6
20-Jan-20 38.1 0.571 0.0360 <0.01 <0.04 <0.01 <0.06 0.200 <0.06 38.9
28-Jan-20 241 0.455 0.0290 <0.01 <0.04 <0.01 <0.06 0.124 <0.06 24.7
LC_LC3 (RG_LILC3) 4-Feb-20 52.8 0.693 0.0280 0.0250 <0.04 <0.01 <0.06 0.138 <0.06 53.7
10-Feb-20 38.7 0.400 0.0260 <0.01 <0.04 <0.01 <0.06 0.136 <0.06 39.3
18-Feb-20 42.0 0.447 0.0350 <0.01 <0.04 <0.01 <0.06 0.122 <0.06 42.6
24-Feb-20 42.3 0.437 0.0275 0.0120 <0.04 <0.01 <0.06 0.0750 <0.06 42.9
2-Mar-20 39.3 0.482 0.0240 0.0110 <0.04 <0.01 <0.06 0.104 <0.06 39.9

Notes: The sum of species was calculated using zero for values reported as < LRL. Effluent from West Line Creek was diverted to the AWTF during AWTF/AOP forward flow (Oct 29th 2018 to Dec 29th
2018) and AWTF/AOP operation (Dec 30 2018 to present), therefore water quality measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly
further downstream at RG_LCUT. Water quality results from LC_LCUSWLC and RG_LCUT were combined during this period for data interpretation. "-" indicates no data available.
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Table C.21: Concentrations of Selenium Species Measured in Water Samples from Line Creek and Fording River, January to
December, 2020

Selenium Species (ug/L)
[ o ]

2 2 o 2 2 2 g g

i o o 2 £ ! _5 2 L 8 g

Waterbody Teck Water Station Sample Date T = 2 £ S £ =3 2 n =3

Code S o o 9o 8 o ® [ € @

3 3 z 8 g § 2 2 2 5

n n = 2 o2 c o < 2 £

Q = ] 2 Q < = 3

£ 5 * 3 2 S 5 Z

[a) s =

9-Mar-20 45.0 1.17 0.0480 0.0380 <0.04 <0.01 <0.01 0.196 <0.06 46.5
16-Mar-20 42.7 0.493 0.0240 <0.01 <0.04 <0.01 <0.06 0.120 <0.06 43.3
23-Mar-20 41.5 0.554 0.0370 <0.01 <0.04 <0.01 <0.06 0.176 <0.06 42.3
30-Mar-20 39.3 0.482 0.0330 <0.01 <0.04 <0.01 <0.06 0.173 <0.06 40.0
6-Apr-20 44.8 0.320 0.0140 0.0220 <0.04 <0.01 <0.06 0.0710 <0.06 45.2
14-Apr-20 37.3 0.537 <0.01 0.0770 <0.04 <0.01 <0.06 0.118 <0.06 38.0
20-Apr-20 38.5 0.457 0.0270 <0.01 <0.04 <0.01 <0.06 0.127 <0.06 39.1
27-Apr-20 49.8 0.238 <0.01 0.0285 <0.04 <0.01 <0.06 0.0420 <0.06 50.1
5-May-20 315 0.206 <0.01 <0.01 <0.04 <0.01 <0.06 0.0350 <0.06 31.7
12-May-20 31.6 0.200 <0.01 <0.01 <0.04 <0.01 <0.06 0.0410 <0.06 31.8
19-May-20 39.7 0.193 <0.01 0.0170 <0.04 <0.01 <0.06 0.0270 <0.06 39.9
26-May-20 30.7 0.182 <0.01 <0.01 <0.04 <0.01 <0.06 0.0280 <0.06 30.9
2-Jun-20 28.7 0.157 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 28.9
8-Jun-20 24.2 0.104 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 243
15-Jun-20 26.4 0.0940 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 26.5
22-Jun-20 30.8 0.100 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 30.9
29-Jun-20 23.3 0.0840 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 23.4
6-Jul-20 26.7 0.115 <0.01 <0.01 <0.04 <0.01 <0.06 0.0120 <0.06 26.8
13-Jul-20 33.0 0.0930 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 33.1
15-Jul-20 34.3 0.0730 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 34.4
20-Jul-20 37.1 0.124 <0.01 0.0200 <0.04 <0.01 <0.06 0.0140 <0.06 37.3
27-Jul-20 30.1 0.154 <0.01 <0.01 <0.04 <0.01 <0.06 0.0250 <0.06 30.3
LC_LC3 (RG_LILC3) 4-Aug-20 33.1 0.200 0.0210 <0.01 <0.04 <0.01 <0.06 0.0430 <0.06 33.4
10-Aug-20 34.0 0.176 0.0150 <0.01 <0.04 <0.01 <0.06 0.0390 <0.06 34.2
18-Aug-20 42.9 0.255 <0.01 <0.01 <0.04 <0.01 <0.06 0.0630 <0.06 43.2
24-Aug-20 36.0 0.316 <0.01 <0.01 <0.04 <0.01 <0.06 0.0650 <0.06 36.4
27-Aug-20 25.2 0.195 0.0110 0.0160 <0.04 <0.01 <0.06 0.0250 <0.06 25.4
1-Sep-20 47.0 0.270 0.0190 <0.01 <0.04 <0.01 <0.06 0.0740 <0.06 47.4
8-Sep-20 40.1 0.285 0.0250 <0.01 <0.04 <0.01 <0.06 0.0830 <0.06 40.5
15-Sep-20 40.3 0.381 0.0280 <0.01 <0.04 <0.01 <0.06 0.0840 <0.06 40.8
21-Sep-20 90.4 0.117 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 90.5
28-Sep-20 42.6 0.299 0.0250 0.0150 <0.04 <0.01 <0.06 0.0710 <0.06 43.0
5-Oct-20 43.2 0.290 0.0250 0.0110 <0.04 <0.01 <0.06 0.108 <0.06 43.6
13-Oct-20 49.0 0.377 0.0280 <0.01 <0.04 <0.01 <0.06 0.0910 <0.06 49.5
20-Oct-20 41.8 0.483 0.0310 <0.01 <0.04 <0.01 <0.06 0.196 <0.06 42.5
27-Oct-20 37.7 0.499 0.0260 <0.01 <0.01 <0.01 <0.01 0.190 <0.01 38.4
3-Nov-20 39.4 0.654 0.0370 <0.01 <0.01 <0.01 <0.01 0.240 <0.01 40.3
10-Nov-20 441 0.624 <0.01 <0.01 <0.01 <0.01 <0.01 0.194 <0.01 44.9
17-Nov-20 41.6 0.485 0.0270 <0.01 <0.01 <0.01 <0.01 0.164 <0.01 42.3
23-Nov-20 39.8 0.408 <0.01 0.0120 <0.01 <0.01 <0.01 0.152 <0.01 40.4
1-Dec-20 41.2 0.636 0.0110 <0.01 <0.01 <0.01 <0.01 0.150 <0.01 41.9
- 7-Dec-20 38.1 0.395 <0.01 <0.01 <0.01 <0.01 <0.01 0.155 <0.01 38.7
$ § 14-Dec-20 41.5 0.475 0.0410 <0.01 <0.01 <0.01 <0.01 0.222 <0.01 42.2
g 53 21-Dec-20 57.3 0.0840 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 57.4
o g 24-Feb-20 35.0 0.319 0.0170 0.0160 <0.04 <0.01 <0.06 0.0300 <0.06 35.4
3 é WL DCP SP24 29-Apr-20 33.3 0.195 <0.01 0.0110 <0.04 <0.01 <0.06 0.0260 <0.06 33.5
(R_G LIS_P24) 15-Jul-20 28.6 0.0640 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 28.7
- 1-Sep-20 31.4 0.206 0.0130 0.0130 <0.04 <0.01 <0.06 0.0210 <0.06 31.7
2-Dec-20 32.0 0.475 <0.01 0.0130 <0.01 <0.01 <0.01 0.0860 <0.01 32.6
6-Jan-20 34.5 0.340 0.0150 0.0180 <0.04 <0.01 <0.06 0.0390 <0.06 34.9
13-Jan-20 36.9 0.372 <0.01 0.0180 <0.04 <0.01 <0.06 0.0340 <0.06 37.3
20-Jan-20 36.5 0.350 <0.01 0.0140 <0.04 <0.01 <0.06 0.0280 <0.06 36.9
28-Jan-20 43.7 0.372 0.0120 0.0140 <0.04 <0.01 <0.06 0.0390 <0.06 441
4-Feb-20 40.5 0.364 0.0135 0.0175 <0.04 <0.01 <0.06 0.0420 <0.06 40.9
18-Feb-20 39.9 0.243 0.0110 0.0140 <0.04 <0.01 <0.06 0.0180 <0.06 40.2
24-Feb-20 36.7 0.213 0.0120 0.0140 <0.04 <0.01 <0.06 0.0120 <0.06 37.0
2-Mar-20 38.4 0.231 <0.01 <0.01 <0.04 <0.01 <0.06 0.0140 <0.06 38.6
9-Mar-20 42.3 0.349 <0.01 <0.01 <0.04 <0.01 <0.01 0.0510 <0.06 42.7
16-Mar-20 40.5 0.286 0.0120 0.0140 <0.04 <0.01 <0.06 0.0350 <0.06 40.8
23-Mar-20 40.6 0.327 0.0120 0.0160 <0.04 <0.01 <0.06 0.0410 <0.06 41.0
30-Mar-20 38.4 0.313 0.0120 0.0110 <0.04 <0.01 <0.06 0.0490 <0.06 38.8
6-Apr-20 41.0 0.202 <0.01 0.0130 <0.04 <0.01 <0.06 0.0240 <0.06 41.2
14-Apr-20 36.0 0.305 <0.01 0.0330 <0.04 <0.01 <0.06 0.0340 <0.06 36.4
20-Apr-20 32.1 0.253 0.0130 0.0180 <0.04 <0.01 <0.06 0.0270 <0.06 32.4
27-Apr-20 33.7 0.146 <0.01 0.0130 <0.04 <0.01 <0.06 <0.01 <0.06 33.9
29-Apr-20 32.6 0.164 <0.01 <0.01 <0.04 <0.01 <0.06 0.0240 <0.06 32.8
5-May-20 24.3 0.126 <0.01 <0.01 <0.04 <0.01 <0.06 0.0160 <0.06 24.4
LC_LCDSSLCC 12-May-20 23.0 0.127 <0.01 <0.01 <0.04 <0.01 <0.06 0.0160 <0.06 23.1
(Compliance) 19-May-20 20.4 0.0930 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 20.5
(RG_LIDSL) 26-May-20 17.3 0.0770 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 17.4
2-Jun-20 15.3 0.0810 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 15.4
8-Jun-20 15.1 0.0610 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 15.2
15-Jun-20 15.8 0.0700 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 15.9
22-Jun-20 18.1 0.0590 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 18.2
29-Jun-20 19.6 0.149 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 19.7
6-Jul-20 19.7 0.0790 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 19.8
13-Jul-20 23.3 0.0680 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 23.4
20-Jul-20 26.6 0.0910 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 26.7
27-Jul-20 245 0.0920 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 24.6
4-Aug-20 26.9 0.115 <0.01 0.0140 <0.04 <0.01 <0.06 0.0120 <0.06 27.0
10-Aug-20 28.2 0.127 <0.01 0.0110 <0.04 <0.01 <0.06 <0.01 <0.06 28.3
18-Aug-20 34.5 0.150 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 34.7
24-Aug-20 30.8 0.167 <0.01 0.0140 <0.04 <0.01 <0.06 <0.01 <0.06 31.0
1-Sep-20 34.9 0.161 <0.01 0.0140 <0.04 <0.01 <0.06 0.0170 <0.06 35.1
8-Sep-20 34.8 0.175 <0.01 0.0120 <0.04 <0.01 <0.06 0.0130 <0.06 35.0
15-Sep-20 35.1 0.193 <0.01 0.0130 <0.04 <0.01 <0.06 0.0150 <0.06 35.3
21-Sep-20 54.6 0.117 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 54.7
28-Sep-20 35.0 0.156 0.0120 <0.01 <0.04 <0.01 <0.06 0.0150 <0.06 35.2

Notes: The sum of species was calculated using zero for values reported as < LRL. Effluent from West Line Creek was diverted to the AWTF during AWTF/AOP forward flow (Oct 29th 2018 to Dec 29th
2018) and AWTF/AOP operation (Dec 30 2018 to present), therefore water quality measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly
further downstream at RG_LCUT. Water quality results from LC_LCUSWLC and RG_LCUT were combined during this period for data interpretation. "-" indicates no data available.
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Table C.21: Concentrations of Selenium Species Measured in Water Samples from Line Creek and Fording River, January to
December, 2020

Selenium Species (ug/L)
[ o ]

2 2 o 2 2 2 g g

i o o 2 £ ! _5 2 L 8 g

Waterbody Teck Water Station Sample Date T = 2 £ S £ =3 2 n =3

Code : 5 E 5 s ; z : : o

© [} > [ c H e 2 3 o

n «» s 2 o c o < 2 £

Q = ] 2 Q < = 3

£ 5 * 3 2 S 5 Z

[a) s =

7-Oct-20 36.1 0.185 <0.01 0.0120 <0.04 <0.01 <0.06 <0.01 <0.06 36.3
13-Oct-20 40.5 0.209 <0.01 <0.01 <0.04 <0.01 <0.06 0.0170 <0.06 40.7
20-Oct-20 34.6 0.270 <0.01 0.0120 <0.04 <0.01 <0.06 0.0390 <0.06 34.9
27-Oct-20 32.5 0.290 <0.01 0.0250 <0.01 <0.01 <0.01 0.0480 <0.01 32.9
LC_LCDSSLCC 3-Nov-20 33.1 0.333 0.0120 0.0130 <0.01 <0.01 <0.01 0.0520 <0.01 33.5
(Compliance) 10-Nov-20 32.9 0.307 <0.01 0.0110 <0.01 <0.01 <0.01 0.0400 <0.01 33.3
(RG_LIDSL) 17-Nov-20 34.6 0.301 <0.01 <0.01 <0.01 <0.01 <0.01 0.0290 <0.01 34.9
- 23-Nov-20 34.0 0.285 <0.01 0.0150 <0.01 <0.01 <0.01 0.0400 <0.01 34.3
1-Dec-20 34.5 0.342 <0.01 0.0120 <0.01 <0.01 <0.01 0.0440 <0.01 34.9
7-Dec-20 33.3 0.273 <0.01 <0.01 <0.01 <0.01 <0.01 0.0240 <0.01 33.6
14-Dec-20 37.2 0.264 0.0140 0.0150 <0.01 <0.01 <0.01 0.0410 <0.01 37.5
21-Dec-20 371 0.318 0.0190 0.0110 <0.01 <0.01 <0.01 0.0470 <0.01 37.5
24-Feb-20 32.5 0.140 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 32.6
30-Apr-20 28.2 0.142 <0.01 <0.01 <0.04 <0.01 <0.06 0.0140 <0.06 28.4
14-Jul-20 20.9 0.0570 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 21.0
LC_LCC (RG_LIDCOM) 26-Aug-20 29.2 0.138 <0.01 0.0150 <0.04 <0.01 <0.06 <0.01 <0.06 29.4
30-Aug-20 22.8 0.144 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 22.9
1-Dec-20 27.5 0.212 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 27.7
6-Jan-20 25.7 0.0710 <0.01 <0.01 <0.04 <0.01 <0.06 0.0110 <0.06 25.8
13-Jan-20 28.6 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 28.6
20-Jan-20 26.4 0.0710 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 26.5
4-Feb-20 27.5 0.0640 <0.01 <0.01 <0.04 <0.01 <0.06 0.0160 <0.06 27.6
10-Feb-20 24.0 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 24.0
18-Feb-20 28.9 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 28.9
24-Feb-20 26.1 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 26.1
25-Feb-20 19.9 0.0660 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 20.0
2-Mar-20 27.6 0.0580 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 27.7
9-Mar-20 28.2 <0.05 <0.01 <0.01 <0.04 <0.01 <0.01 0.0130 <0.06 28.2
16-Mar-20 30.0 0.0610 <0.01 <0.01 <0.04 <0.01 <0.06 0.0110 <0.06 30.1
23-Mar-20 30.9 0.0850 <0.01 <0.01 <0.04 <0.01 <0.06 0.0150 <0.06 31.0
30-Mar-20 30.0 0.0710 <0.01 <0.01 <0.04 <0.01 <0.06 0.0190 <0.06 30.1
6-Apr-20 291 0.0550 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 29.2
14-Apr-20 29.5 0.199 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 29.7
20-Apr-20 29.7 0.125 <0.01 0.0140 <0.04 <0.01 <0.06 <0.01 <0.06 29.8
~ 27-Apr-20 29.3 0.124 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 29.4
g 30-Apr-20 23.2 0.129 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 23.3
O 4-May-20 20.6 0.0850 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 20.7
_E 11-May-20 18.6 0.0670 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 18.7
- 19-May-20 14.4 0.103 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 14.5
25-May-20 14.5 0.0750 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 14.6
1-Jun-20 13.0 0.0760 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 131
8-Jun-20 12.7 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 12.7
§ 15-Jun-20 13.3 0.0550 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 134
9 22-Jun-20 15.2 0.0550 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 15.3
> 29-Jun-20 16.5 0.0580 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 16.6
g LC_LC4 (RG_LI8) 6-Jul-20 16.6 0.0620 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 16.7
s 13-Jul-20 18.9 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 18.9
15-Jul-20 235 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 23.5
20-Jul-20 21.9 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 21.9
27-Jul-20 19.9 0.0600 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 20.0
4-Aug-20 215 0.0690 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 21.6
10-Aug-20 22.9 0.0610 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 23.0
18-Aug-20 28.2 0.0990 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 28.3
24-Aug-20 23.7 0.0830 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 23.8
30-Aug-20 27.2 0.0800 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 27.3
1-Sep-20 29.2 0.0730 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 29.3
8-Sep-20 27.3 0.0740 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 274
15-Sep-20 271 0.0590 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 27.2
21-Sep-20 39.5 <0.05 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 39.5
28-Sep-20 27.1 0.0510 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 27.2
5-Oct-20 30.3 0.121 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 30.4
13-Oct-20 32.0 0.0650 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 32.1
19-Oct-20 275 0.0720 <0.01 <0.01 <0.04 <0.01 <0.06 0.0130 <0.06 27.6
27-Oct-20 25.5 0.0720 <0.01 <0.01 <0.01 <0.01 <0.01 0.0150 <0.01 25.6
5-Nov-20 19.7 0.114 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 19.8
10-Nov-20 25.9 0.108 <0.01 <0.01 <0.01 <0.01 <0.01 0.0120 <0.01 26.0
17-Nov-20 27.2 0.0610 <0.01 <0.01 <0.01 <0.01 <0.01 0.0160 <0.01 27.3
23-Nov-20 26.2 0.105 <0.01 <0.01 <0.01 <0.01 <0.01 0.0150 <0.01 26.3
1-Dec-20 26.6 0.100 <0.01 <0.01 <0.01 <0.01 <0.01 0.0160 <0.01 26.7
2-Dec-20 24.5 0.122 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 24.6
7-Dec-20 25.9 0.0810 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 26.0
14-Dec-20 28.9 0.0710 <0.01 <0.01 <0.01 <0.01 0.0130 0.0130 <0.01 29.0
21-Dec-20 28.8 0.0830 <0.01 <0.01 <0.01 <0.01 <0.01 0.0120 <0.01 28.9
25-Feb-20 39.6 0.229 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 39.8
29-Apr-20 42.1 0.260 <0.01 0.0180 <0.04 <0.01 <0.06 <0.01 <0.06 42.4
LC_LC6 (RG_FRUL) 16-Jul-20 29.1 0.215 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 29.3
29-Aug-20 44.7 0.336 0.0160 0.0230 <0.04 <0.01 <0.06 <0.01 <0.06 45.1
30-Nov-20 47.3 0.164 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 47.5
5 6-Jan-20 36.7 0.198 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 36.9
= 28-Jan-20 40.8 0.222 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 41.0
Dé, 24-Feb-20 39.7 0.189 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 39.9
-_g 25-Feb-20 324 0.175 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 32.6
U’E: 6-Apr-20 39.9 0.196 <0.01 0.0110 <0.04 <0.01 <0.06 <0.01 <0.06 40.1
LC_LC5 (RG_F0O23) 27-Apr-20 314 0.212 <0.01 0.0150 <0.04 <0.01 <0.06 <0.01 <0.06 31.6
6-Jul-20 24.9 0.158 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 251
16-Jul-20 27.5 0.189 <0.01 <0.01 <0.04 <0.01 <0.06 <0.01 <0.06 27.7
30-Aug-20 33.1 0.241 <0.01 0.0140 <0.04 <0.01 <0.06 <0.01 <0.06 33.4
5-Oct-20 41.7 0.218 <0.01 0.0160 <0.04 <0.01 <0.06 <0.01 <0.06 41.9
44167 33.7 0.147 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 33.8

Notes: The sum of species was calculated using zero for values reported as < LRL. Effluent from West Line Creek was diverted to the AWTF during AWTF/AOP forward flow (Oct 29th 2018 to Dec 29th
2018) and AWTF/AOP operation (Dec 30 2018 to present), therefore water quality measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly
further downstream at RG_LCUT. Water quality results from LC_LCUSWLC and RG_LCUT were combined during this period for data interpretation. "-" indicates no data available.
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APPENDIX D - OTHER POTENTIAL EFFECTS OF AWTF OPERATION
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Figure D.1: Time Series Plots for Total Dissolved Solids Concentrations from Line
Creek LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the
LRL. Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management
Plan and an early warning trigger was defined (Azimuth 2018).
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Figure D.1: Time Series Plots for Total Dissolved Solids Concentrations from Line
Creek LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine—related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.1: Time Series Plots for Total Dissolved Solids Concentrations from Line
Creek LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.2: Time Series Plots for Aqueous Total Dissolved Solids Concentrations
from the Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the LRL (LRLs were 10 mg/
L). West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines pertain only to mine-
exposed monitoring areas located downstream of the AWTF discharge. Effluent from West Line Creek was diverted to
the WLC AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line
Creek (LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during
these operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these
periods for data interpretation. For periods when the AWTF was not operational, water quality results from LC_WLC
and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since September 2017.
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Figure D.3: Time Series Plots for Nitrite—N Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at
the LRL. Guidelines are dependent on water chloride concentrations and the varying guidelines are shown as
coloured dashes. Where guideline values exceed the range of the y-axis, the minimum value of the guidelines
that exceeds the range of the y-axis is listed.

Page 1 of 3



LC_LC3

o
o

1BCWQG (short term) not shown = 0.60 mg/L

©
~
1

0.3+

o
[N
1

Nitrite—N (mg/L)

o
N
!

o
o
.

2016 2017

WL_DCP_SP24

0.025
1tMin BCWQG (lona term) not shown = 0.040 ma/L

0.020{ *Min BCWQG (short term) not shown = 0.060 mg/L ~ —
0.0154
0.010 A

0.005 - @ 4
0.000 | &1

2012

trite—N (mg/L)

N

2013 | 2014 | 2015
LC _LCDSSLCC

2016 2017 2018 2019 2020

0.25

1Min BCWQG (short term) not shown = 0.30 mg/L
0.20

0.15
0.10 1 .
0.05 -

2012 | 2013 | 2014 2015 2016 2017 2018 2019 2020

Nitrite—N (mg/L)
I

0.010
1Min BCWQG (lona term) not shown = 0.020 ma/L
0.008 { tMin BCWQG (short term) not shown = 0.060 mg/L
0.006 A
0.004 A
Z 0.002 -

0.000
2012 |

Nitrite—N (mg/L)

2013 | 2014 | 2015 | 2016 2017 2018 2019 2020

[ ] AwTF Non-Operational [ | AWTF Forward Flow [ | AWTF Flow Reduction [[] AWTF/AOP Operational

I:I AWTF Initial Operations . AWTF Operational I:' AWTF/AOP Forward Flow

— = BCWQG (long term) = — BCWQG (short term)

Figure D.3: Time Series Plots for Nitrite—N Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at
the LRL. Guidelines are dependent on water chloride concentrations and the varying guidelines are shown as
coloured dashes. Where guideline values exceed the range of the y-axis, the minimum value of the guidelines
that exceeds the range of the y-axis is listed.
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Figure D.3: Time Series Plots for Nitrite—N Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at
the LRL. Guidelines are dependent on water chloride concentrations and the varying guidelines are shown as
coloured dashes. Where guideline values exceed the range of the y-axis, the minimum value of the guidelines
that exceeds the range of the y-axis is listed.
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Figure D.4: Time Series Plots for Aqueous Nitrite-N Concentrations from the Line
Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the LRL (LRLs between
0.0010 and 0.020 mg/L). West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational
timelines pertain only to mine-exposed monitoring areas located downstream of the AWTF discharge. Effluent
from West Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water
quality measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water
quality slightly further downstream at RG_LCUT during these operational periods. Water quality results from
LC_LCUSWLC and RG_LCUT were combined during these periods for data interpretation. For periods when
the AWTF was not operational, water quality results from LC_WLC and RG_LCUT were combined. Water
quality at RG_LCUT has been monitored since September 2017.
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Figure D.5: Time Series Plots for Sulphate Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during these
operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these periods
for data interpretation. For periods when the AWTF was not operational, water quality results from LC_WLC and
RG_LCUT were combined. Water quality at RG_LCUT has been monitored since September 2017.
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Figure D.5: Time Series Plots for Sulphate Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). The EVWQP Level 1 Benchmark is shown in plots
where the EVWQP Level 1 Benchmark and the BCWQG are equal.
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Figure D.5: Time Series Plots for Sulphate Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). The EVWQP Level 1 Benchmark is shown in plots
where the EVWQP Level 1 Benchmark and the BCWQG are equal.
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Figure D.6: Time Series Plots for Aqueous Sulphate Concentrations from the Line
Creek LAEMP Sampling Stations, 2012 to 2020

Notes: All concentrations reported by the laboratory were detectable. West Line Creek (WLC) Active
Water Treatment Facility (AWTF) operational timelines pertain only to mine-exposed monitoring
areas located downstream of the AWTF discharge. Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line
Creek (LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT
during these operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined
during these periods for data interpretation. For periods when the AWTF was not operational, water quality
results from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since
September 2017.
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Figure D.7: Time Series Plots for Total Antimony Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during these
operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these
periods for data interpretation. For periods when the AWTF was not operational, water quality results from
LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since Sept 2017.
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Figure D.7: Time Series Plots for Total Antimony Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.7: Time Series Plots for Total Antimony Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.8: Time Series Plots for Aqueous Total Antimony Concentrations from the
Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the LRL (LRLs between
0.00010 and 0.0010 mg/L). West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational
timelines pertain only to mine-exposed monitoring areas located downstream of the AWTF discharge. Effluent
from West Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water
quality measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water
quality slightly further downstream at RG_LCUT during these operational periods. Water quality results from
LC_LCUSWLC and RG_LCUT were combined during these periods for data interpretation. For periods when
the AWTF was not operational, water quality results from LC_WLC and RG_LCUT were combined. Water
quality at RG_LCUT has been monitored since September 2017.
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Figure D.9: Time Series Plots for Total Barium Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during these
operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these
periods for data interpretation. For periods when the AWTF was not operational, water quality results from
LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since Sept 2017.
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Figure D.9: Time Series Plots for Total Barium Concentrations from Line Creek

LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.9: Time Series Plots for Total Barium Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.10: Time Series Plots for Aqueous Total Barium Concentrations from the
Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: All concentrations reported by the laboratory were detectable. West Line Creek (WLC) Active Water
Treatment Facility (AWTF) operational timelines pertain only to mine-exposed monitoring areas located
downstream of the AWTF discharge. Effluent from West Line Creek was diverted to the WLC AWTF when
the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during
these operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during
these periods for data interpretation. For periods when the AWTF was not operational, water quality results
from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since
September 2017.
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Figure D.11: Time Series Plots for Total Boron Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during these
operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these
periods for data interpretation. For periods when the AWTF was not operational, water quality results from
LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since Sept 2017.
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D.11: Time Series Plots for Total Boron Concentrations from Line Creek

LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.11: Time Series Plots for Total Boron Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.12: Time Series Plots for Aqueous Total Boron Concentrations from the
Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the LRL (LRLs between
0.010 and 0.020 mg/L). West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines
pertain only to mine-exposed monitorir{% areas located downstream of the AWTF discharge. Effluent from West
Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water quality
measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality
slightly further downstream at RG_LCUT during these operational periods. Water quality results from
LC_LCUSWLC and RG_LCUT were combined during these periods for data interpretation. For periods when
the AWTF was not operational, water quality results from LC_WLC and RG_LCUT were combined. Water
quality at RG_LCUT has been monitored since September 2017.
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Figure D.13: Time Series Plots for Dissolved Cadmium Concentrations from Line
Creek LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-related
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018). Effluent from
West Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water quality measured
routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly further
downstream at RG_LCUT during these operational periods. Water quality results from LC_LCUSWLC and RG_LCUT
were combined during these periods for data interpretation. For periods when the AWTF was not operational, water
quality results from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since
Sept 2017.
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Figure D.13: Time Series Plots for Dissolved Cadmium Concentrations from Line
Creek LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-related
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018).
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Figure D.13: Time Series Plots for Dissolved Cadmium Concentrations from Line
Creek LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-related
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018).
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Figure D.14: Time Series Plots for Aqueous Dissolved Cadmium Concentrations
from the Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the
LRL (LRLs between 0.0050 and 0.050 mg/L). West Line Creek (WLC) Active Water Treatment Facility
(AWTF) operational timelines pertain only to mine-exposed monitoring areas located downstream of the AWTF
discharge. Effluent from West Line Creek was diverted to the WLC AWTF when the AWTF was operational.
Therefore, water quality measured routinely upstream of West Line Creek (LC_LCUSWLC) was most
representative of water quality slightly further downstream at RG_LCUT during these operational periods. Water
quality results from LC_LCUSWLC and RG_LCUT were combined during these periods for data interpretation. For
periods when the AWTF was not operational, water quality results from LC_WLC and RG_LCUT were combined.
Water quality at RG_LCUT has been monitored since September 2017.
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Figure D.15: Time Series Plots for Dissolved Cobalt Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during these
operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these periods
for data interpretation. For periods when the AWTF was not operational, water quality results from LC_WLC and
RG_LCUT were combined. Water quality at RG_LCUT has been monitored since Sept 2017.
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Figure D.15: Time Series Plots for Dissolved Cobalt Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.15: Time Series Plots for Dissolved Cobalt Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.16: Time Series Plots for Aqueous Dissolved Cobalt Concentrations from
the Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the LRL (LRLs between
0.10 and 0.50 mg/L). West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines
pertain only to mine-exposed monitorir{% areas located downstream of the AWTF discharge. Effluent from West
Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water quality
measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality
slightly further downstream at RG_LCUT during these operational periods. Water quality results from
LC_LCUSWLC and RG_LCUT were combined during these periods for data interpretation. For periods when
the AWTF was not operational, water quality results from LC_WLC and RG_LCUT were combined. Water
quality at RG_LCUT has been monitored since September 2017.
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Figure D.17: Time Series Plots for Total Lithium Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during these
operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these periods
for data interpretation. For periods when the AWTF was not operational, water quality results from LC_WLC and
RG_LCUT were combined. Water quality at RG_LCUT has been monitored since Sept 2017.
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Figure D.17: Time Series Plots for Total Lithium Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.17: Time Series Plots for Total Lithium Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.18: Time Series Plots for Aqueous Total Lithium Concentrations from the
Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the LRL (LRLs were
0.0050 mg/L). West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines pertain
only to mine-exposed monitoring areas located downstream of the AWTF discharge. Effluent from West Line
Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water quality measured
routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly further
downstream at RG_LCUT during these operational periods. Water quality results from LC_LCUSWLC and
RG_LCUT were combined during these periods for data interpretation. For periods when the AWTF was not
operational, water quality results from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has
been monitored since September 2017.



Total Manganese (mg/L) Total Manganese (mg/L) Total Manganese (mg/L)

Total Manganese (mg/L)

0.04

LC_LC1

0.03 1

0.02

0.01 1

o

o

S
1

$Min BCWQG (long term) not shown = 1.0 ma/L o
#Min BCWQG (short term) not shown = 1.6 mg/L

2012 2013 2014 2015 2016 2017 2018 2019 2020
LC_SLC

i #Min BCWQG (short term) not shown = 1.7 mg/L ®

0.04

$Min BCWQG (long term) not shown = 1.1 ma/L

2012 2013 2014 2015 2016 | 2017 | 2018 | 2019 | 2020
LC_LCUSWLC

0.03 1

0.02

0.01 1

o

o

S
&

4Min BCWQG (long term) not shown = 1.5 ma/L
#Min BCWQG (short term) not shown = 2.9 mg/L

2012 2013 2014 2015 2016 2017 2018 2019 2020
LC_WLC

| #BCWQG (short term) not shown = 3.4 mg/L

$BCWQG (long term) not shown = 2.6 ma/L

2012 2013 | 2014 2015 | 2016 | 2017 | 2018 | 2019 | 2020

[ ] AwTF Non-Operational [ | AWTF Forward Flow [ | AWTF Flow Reduction [[] AWTF/AOP Operational

I:I AWTF Initial Operations . AWTF Operational I:' AWTF/AOP Forward Flow

— = BCWQG (long term) = — BCWQG (short term)

Figure D.19: Time Series Plots for Total Manganese Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-related
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018). Effluent from
West Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water quality measured
routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly further
downstream at RG_LCUT during these operational periods. Water quality results from LC_LCUSWLC and RG_LCUT
were combined during these periods for data interpretation. For periods when the AWTF was not operational, water
quality results from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since
Sept 2017.
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Figure D.19: Time Series Plots for Total Manganese Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-related
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018).
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Figure D.19: Time Series Plots for Total Manganese Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-
related constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018).
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Figure D.20: Time Series Plots for Aqueous Total Manganese Concentrations from
the Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the LRL (LRLs between
0.000050 and 0.0010 mg/L). West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational
timelines pertain only to mine-exposed monitoring areas located downstream of the AWTF discharge. Effluent from
West Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water quality
measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly
further downstream at RG_LCUT during these operational periods. Water quality results from LC_LCUSWLC and
RG_LCUT were combined during these periods for data interpretation. For periods when the AWTF was not
operational, water quality results from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has
been monitored since September 2017.
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Figure D.21: Time Series Plots for Total Molybdenum Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during these
operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these periods
for data interpretation. For periods when the AWTF was not operational, water quality results from LC_WLC and
RG_LCUT were combined. Water quality at RG_LCUT has been monitored since Sept 2017.
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Figure D.21: Time Series Plots for Total Molybdenum Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine—related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.21: Time Series Plots for Total Molybdenum Concentrations from Line
Creek LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.22: Time Series Plots for Aqueous Total Molybdenum Concentrations from
the Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: All concentrations reported by the laboratory were detectable. West Line Creek (WLC) Active Water
Treatment Facility (AWTF) operational timelines pertain only to mine-exposed monitoring areas located
downstream of the AWTF discharge. Effluent from West Line Creek was diverted to the WLC AWTF when the
AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during
these operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during
these periods for data interpretation. For periods when the AWTF was not operational, water quality results
from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since
September 2017.
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Figure D.23: Time Series Plots for Total Nickel Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-related
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018). Effluent from
West Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water quality
measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly
further downstream at RG_LCUT during these operational periods. Water quality results from LC_LCUSWLC and
RG_LCUT were combined during these periods for data interpretation. For periods when the AWTF was not
operational, water quality results from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been
monitored since Sept 2017.
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Figure D.23: Time Series Plots for Total Nickel Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-related
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018). Effluent from
West Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water quality
measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly
further downstream at RG_LCUT during these operational periods. Water quality results from LC_LCUSWLC and
RG_LCUT were combined during these periods for data interpretation. For periods when the AWTF was not
operational, water quality results from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been
monitored since Sept 2017.
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Figure D.23: Time Series Plots for Total Nickel Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-related

constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018). Effluent from

West Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water quality

measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly
further downstream at RG_LCUT during these operational periods. Water quality results from LC_LCUSWLC and
RG_LCUT were combined during these periods for data interpretation. For periods when the AWTF was not
operational, water quality results from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been

monitored since Sept 2017.
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Figure D.24: Time Series Plots for Aqueous Total Nickel Concentrations from the

Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the LRL (LRLs were
0.0050 mg/L). West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational timelines pertain only
to mine-exposed monitoring areas located downstream of the AWTF discharge. Effluent from West Line Creek
was diverted to the WLC AWTF when the AWTF was operational. Therefore, water quality measured routinely

upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly further

downstream at RG_LCUT during these operational periods. Water quality results from LC_LCUSWLC and
RG_LCUT were combined during these periods for data interpretation. For periods when the AWTF was not
operational, water quality results from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has

been monitored since September 2017.
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Figure D.25: Time Series Plots for Total Uranium Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine-related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018). Effluent from West Line Creek was diverted to the WLC
AWTF when the AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during these
operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during these periods
for data interpretation. For periods when the AWTF was not operational, water quality results from LC_WLC and
RG_LCUT were combined. Water quality at RG_LCUT has been monitored since Sept 2017.
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Figure D.25: Time Series Plots for Total Uranium Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine—related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.25: Time Series Plots for Total Uranium Concentrations from Line Creek
LAEMP Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Constituent was plotted because it was identified as a mine—related constituent in the Adaptive Management Plan
and an early warning trigger was defined (Azimuth 2018).
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Figure D.26: Time Series Plots for Aqueous Total Uranium Concentrations from the
Line Creek LAEMP Sampling Stations, 2012 to 2020

Notes: All concentrations reported by the laboratory were detectable. West Line Creek (WLC) Active Water
Treatment Facility (AWTF) operational timelines pertain only to mine-exposed monitoring areas located
downstream of the AWTF discharge. Effluent from West Line Creek was diverted to the WLC AWTF when the
AWTF was operational. Therefore, water quality measured routinely upstream of West Line Creek
(LC_LCUSWLC) was most representative of water quality slightly further downstream at RG_LCUT during
these operational periods. Water quality results from LC_LCUSWLC and RG_LCUT were combined during
these periods for data interpretation. For periods when the AWTF was not operational, water quality results
from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has been monitored since
September 2017.
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Figure D.27: Time Series Plots for Total Zinc Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-related
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018). Effluent
from West Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water quality
measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water quality slightly
further downstream at RG_LCUT during these operational periods. Water quality results from LC_LCUSWLC and
RG_LCUT were combined during these periods for data interpretation. For periods when the AWTF was not
operational, water quality results from LC_WLC and RG_LCUT were combined. Water quality at RG_LCUT has
been monitored since Sept 2017.
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Figure D.27: Time Series Plots for Total Zinc Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-related
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018).
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Figure D.27: Time Series Plots for Total Zinc Concentrations from Line Creek LAEMP
Sampling Areas, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted as open symbols at the LRL.
Guidelines are dependent on water hardness. Constituent was plotted because it was identified as a mine-related
constituent in the Adaptive Management Plan and an early warning trigger was defined (Azimuth 2018).
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Figure D.28: Time Series Plots for Aqueous Total Zinc Concentrations from the Line
Creek LAEMP Sampling Stations, 2012 to 2020

Notes: Concentrations reported below the laboratory reporting limit (LRL) are plotted at the LRL (LRLs
between 0.0030 and 0.030 mg/L). West Line Creek (WLC) Active Water Treatment Facility (AWTF) operational
timelines pertain only to mine-exposed monitoring areas located downstream of the AWTF discharge. Effluent
from West Line Creek was diverted to the WLC AWTF when the AWTF was operational. Therefore, water
quality measured routinely upstream of West Line Creek (LC_LCUSWLC) was most representative of water
quality slightly further downstream at RG_LCUT during these operational periods. Water quality results from
LC_LCUSWLC and RG_LCUT were combined during these periods for data interpretation. For periods when
the AWTF was not operational, water quality results from LC_WLC and RG_LCUT were combined. Water
quality at RG_LCUT has been monitored since September 2017.



Table D.1: British Columbia Water Quality Guidelines (BCWQG), Site-Specific Elk Valley Water Quality Plan (EVWQP)
Benchmarks, and Interim Screening Values for Parameters Assessed in Line Creek LAEMP, 2020

o : . . a
Variable Units British Columbia Water Quality Guldellnes. Site-Specific Benchmark®
Long-term Average Short-term Maximum Year | Status
For dissolved calcium = < 4mg/L,
BCWQG = <10
. For dissolved calcium = 4 to 8 mg/L, )
Total Alkalinity | mg/L BCWQG = 10 to 20 - 2015| Working -
For dissolved calcium = > 8 mg/L,
BCWQG => 20
Unionized
Ammonia® mg/L pH and Temperature dependent (tabular) pH and Temperature dependent (tabular) | 2009 | Approved -
Chloride mg/L 150 600 2003 | Approved -
For hardness < 10 mg/L, BCWQG =0.4
For hardness > 10 mg/L,
Fluoride mg/L - BCWQG = [-51.73 + 92.57 x 1990 | Approved -
log10(hardness)]x0.01
Maximum applicable hardness = 385 mg/L
Level 1 EVWQP benchmark=
1 01 .0003[log(hardness)]-1.52
0
s Maximum applicable
S hardness = 500 mg/L
é Nitrate-N mg/L 3 33 2009 | Approved
b4 Level 2 EVWQP benchmark=
1 01 .0003[log(hardness)]-1.38
Maximum applicable
hardness = 500 ma/L
Nitrite-N° mg/L 0.02t0 0.20 0.06 to 0.60 2009 | Approved -
For buried embryo/alevin life stages, For buried embryo/alevin life stages,
Dissolved BCWQG (water column) = 11 BCWQG (water column) = 9
o mg/L BCWQG (interstitial) = 8; BCWQG (interstitial) = 6 1997 | Approved -
oxygen for other life stages, For other life stages,
BCWQG (water column) = 8 BCWQG (water column) =5
f pH - -
pH units 6.5-9.0 1991 | Approved
128 to 429 Level 1 EVWQP
g -
Sulphate mg/L Maximum applicable hardness = 250 mg/L 2013 Approved Benchmark = BCWQG = 429
Total D|§solved mg/L - - - - Screening Level 1 Benchmark = 1000
Solids
Antimony (lll) | mg/L 0.009 - 2015 | Working -
Arsenic mg/L - 0.005 2002 | Approved -
Barium mg/L 1 - 2015 | Working -
Beryllium mg/L 0.00013 - 2015 | Working -
Boron mg/L 1.2 - 2003 | Approved -
. For Cr(VI), BCWQG = 0.001 .
h - -
Chromium™ | mg/L For Cr(lll), BCWQG = 0.0089 2015 Working
Cobalt mg/L 0.004 0.11 2004 | Approved -
Iron mg/L - 1 2008 | Approved -
For hardness < 8 mg/L, none proposed
For hardness 8 to 360 mg/L, For hardness < 8 mg/L, BCWQG < 0.003
BCWQG = 0.001x{3.31+ exp[1.273 x In(hardness) For hardness 8 to 360 mg/L,
Lead? mg/L - 4.7041} BCWQG = 0.001x{exp[1.273 x In(hardness) -| 1987 | Approved -
No more than 20% of samples in a 30-d period 1.460]}
should be >1.5X the guideline. Maximum applicable hardness = 360 mg/L
Maximum applicable hardness = 360 mg/L
For hardness 37 to 450 mg/L, For hardness 25 to 259 mg/L,
Manganese® | mg/L BCWQG < 0.004 x hardness + 0.605 BCWQG = 0.01102 x hardness + 0.54 2001 | Approved -
Maximum applicable hardness = 450 mg/L Maximum applicable hardness = 259 mg/L
s MeHg < 0.5% of THg, BCWQG = 0.00002
2 Else, BCWQG = [0.0001/(MeHg/THg)] OR
[0 ; When MeHg = 0.5% of THg, BCWQG= 0.00002 ) )
3 Mercury’ | ML | \ypen MeHg = 1.0% of THg, BCWQG = 0.00001 2001 | Approved
= When MeHg = 8.0% of THg, BCWQG=
g 0.00000125
3 Molybdenum | mg/L 1 2 1986 | Approved -
z Level 1 Interim Screening Value = 5.3
g Nickel® Mg/l - - - - Level 2 Interim Screening Value = 15
= Level 3 Interim Screening Value = 22
. Level 1 EVWQP Benchmark = 19
Selenium | g/l 2 - 2014 | Approved | | o\ o1 2 EVWQP Benchmark = 74
Silver’ mall For hardness < 100 mg/L, BCWQG = 0.00005 [For hardness < 100 mg/L, BCWQG = 0.0001 1996 | Approved }
fiver 9 For hardness > 100 mg/L, BCWQG = 0.0015 | For hardness > 100 mg/L, BCWQG = 0.003 PP
Thallium mg/L 0.0008 - 1997 | Working -
Uranium mg/L 0.0085 - 2011 | Working -
For hardness < 90 mg/L, BOWQG = 0.0075 | o hardness = 90 mgll., BOWQG =0.033
For hardness 90 to 330 mg/L For hardness 90 to 500 mg/L,
incd ’ = - -
Zinc ML | BCWQG = [7.5 + 0.75 (hardness - 90)]x0.001; BOWQG 5[9%3)]:0067()51@3””955 1999 Approved
Maximum applicable hardness = 330 mg/L Maximum applicable hardness = 500 mg/L
When pH 2 6.5, BCWQG = 0.05 When pH 2 6.5, BCWQG = 0.1
. When pH < 6.5, When pH < 6.5,
Aluminum | mg/L BCWQG = exp[1.6 - 3.327(median pH)+ BCWQG = exp[1.209 - 2.426(pH)+ 0.286 | 2007 | Approved .
3 0.402(median pH)2] (pH)2]
> =
é For hardness = 3.4 to 285 mgl/L, For hardness = 7 to 455 mg/L, Level :OEB\QXZS,'ZG?:Q)C_Q?;”
0 Cadmium? ug/L BCWQG = {exp[0.736xIn(hardness) - 4.943]} BCWQG = {exp[1.03xIn(hardness)-5.274]} | 2015 | Approved Maxi licabl
a Maximum applicable hardness = 285 mg/L Maximum applicable hardness = 455 mg/L aximum applicable
hardness = 285 mg/L
Copper mg/L Biotic Ligand Model Biotic Ligand Model 2019 | Approved -
Iron mg/L - BCWQG = 0.35 mg/L 2008 | Approved -
Note: "-" = no data available.

@ British Columbia Working (BCMOECCS 2021) or Accepted (BCMOECCS 2019) Water Quality Guidelines for the Protection of Aquatic Life. For guidelines dependent on other analytes (e.g., hardness), guidelines
were screened using concurrent values.

® When appropriate, site-specific Elk Valley Water Quality Plan Benchmarks (EVWQP; Teck 2014) or interim screening values were applied in addition to or instead of BC water quality guidelines. Interim screening
° Temperature and pH dependent; range of minimum and maximum values.

d Dependent on concurrent chloride, range of values reported (BCMOECCS 2019)

° Dissolved oxygen guidelines represent a minimum value, and so exceedances were quantified below this guideline.

Unrestricted change permitted within this pH range.

9 For hardness-based guidelines, concurrent hardness values were used for calculating guidelines. If hardness values exceeding the maximum applicable hardness, then guidelines were determined using the
maximum applicable hardness. If hardness values is lower than the minimum hardness, then guidelines were determined using the minimum hardness.

n Chromium(VI) is the dominant oxidation state in oxygenated environments, and so its guideline was applied.

' The most conservative guideline (0.00000125 mg/L) was applied.




Table D.2: Summary of Water Chemistry Data for Key Parameters for the Line Creek LAEMP Monitoring Stations, 2020

: .. | Total Dissolved : Dissolved ' Aalinity  Nitrate-N = Nitrite-N = Ammonia = Sulphate = 1o%" Total Total Total Total Total Total Total
Station Summary Statistic Solids (mglL) Lab pH Field pH Oxygen (mglL) (mg/L) (mglL) (mglL) (mglL) Chloride Fluoride | Antimony @ Arsenic Barium Beryllium Boron Chromium
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
n 13 13 21 22 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum 140 8.15 7.53 10.1 106 0.0829 <0.001 <0.005 16.4 0.200 0.198 <0.0001 0.000140 0.0345 <0.00002 <0.01 0.000170
Annual Maximum 241 8.34 8.26 12,5 126 0.221 <0.001 0.0407 82.0 <0.5 0.432 0.000170 | 0.000810 0.0571 0.0000500 <0.01 0.00247
Annual Mean 197 8.27 8.08 11.3 118 0.161 <0.001 0.0120 52.3 0.242 0.327 0.000105 | 0.000226 0.0451 0.0000223 <0.01 0.000380
Annual Median 208 8.30 8.13 11.2 121 0.145 <0.001 0.0101 63.3 0.235 0.332 <0.0001 0.000170 0.0458 <0.00002 <0.01 0.000200
LC_LC1 % < LRL 0% 0% 0% 0% 0% 0% 100% 23% 0% 54% 0% 92% 0% 0% 92% 100% 0%
% > BCWQG? - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 8%
% > BCWQG” - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - -
% > Level 1 Benchmark 0% - - - - 0% - - 0% - - - - - - - -
% > Level 2 Benchmark - - - - - 0% - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - - -
n 32 32 31 31 32 32 32 32 32 32 32 31 31 31 31 31 31
Annual Minimum 133 8.15 7.83 9.66 117 0.0152 <0.001 <0.005 7.56 0.310 0.143 <0.0001 <0.0001 0.0247 <0.00002 <0.01 0.000130
Annual Maximum 275 8.42 8.37 13.1 153 0.173 <0.005 0.0689 84.1 1.24 0.411 <0.0001 <0.0005 0.0477 <0.00002 <0.01 0.00365
Annual Mean 215 8.30 8.13 11.6 141 0.0955 <0.001 0.0123 50.8 0.473 0.295 <0.0001 0.000133 0.0403 <0.00002 <0.01 0.000297
Annual Median 222 8.32 8.16 11.7 144 0.0978 <0.001 0.00605 54.0 0.370 0.302 <0.0001 0.000120 0.0425 <0.00002 <0.01 0.000170
LC_SLC % < LRL 0% 0% 0% 0% 0% 0% 100% 50% 0% 38% 0% 100% 10% 0% 100% 100% 0%
% > BCWQG? - 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 3%
% > BCWQG” - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - -
% > Level 1 Benchmark 0% - - - - 0% - - 0% - - - - - - - -
% > Level 2 Benchmark - - - - - 0% - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - - -
n 52 52 53 53 52 52 52 52 52 52 52 52 52 52 52 52 52
Annual Minimum 266 7.80 7.38 9.96 140 3.73 <0.001 <0.005 775 1.65 0.139 0.000250 | 0.000100 0.0232 <0.00002 <0.01 <0.0001
Annual Maximum 1,970 8.46 8.15 12.9 313 20.2 0.00500 0.0295 1,020 13.2 0.270 0.000490 <0.0007 0.0779 <0.00002 0.0250 0.000260
Annual Mean 699 8.25 7.74 10.9 209 14.8 0.00115 0.00884 277 7.56 0.192 0.000379 | 0.000153 0.0592 <0.00002 0.0170 0.000141
Annual Median 751 8.28 7.69 10.9 214 16.4 <0.001 0.00585 296 8.05 0.198 0.000390 | 0.000145 0.0679 <0.00002 0.0180 0.000140
LC_LCUSWLC % < LRL 0% 0% 0% 0% 0% 0.0% 94% 42% 0% 0% 0% 0% 2% 0% 100% 6% 6%
% > BCWQG? - 0% 0% 0% 0% 0% 0% 2% 0% - 0% - 0% 0% 0% 0%
% > BCWQG” - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - -
% > Level 1 Benchmark 2% - - - - 65% - - 2% - - - - - - - -
% > Level 2 Benchmark - - - - - 0% - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - - -
n 51 51 52 52 51 51 51 51 51 51 51 51 51 51 51 51 51
Annual Minimum 900 6.90 7.39 10.6 166 7.72 <0.001 <0.005 387 1.46 0.0900 0.000290 | 0.000130 0.0123 <0.00002 0.0115 <0.0001
Annual Maximum 2,350 8.46 8.29 11.9 428 20.6 0.0103 0.0388 1,280 7.30 0.290 0.000620 | 0.000550 0.0271 <0.00004 0.0230 0.000370
Annual Mean 1,856 8.17 7.87 11.2 327 15.6 0.00152 0.00897 974.9 4.28 0.169 0.000466 | 0.000256 0.0213 <0.00002 0.0175 0.000124
Annual Median 1,990 8.21 7.93 11.2 329 16.5 <0.005 0.00700 1,080 4.20 0.160 0.000470 | 0.000260 0.0220 <0.00002 0.0170 0.000110
LC_WLC % < LRL 0% 0% 0% 0% 0% 0.0% 92% 39% 0% 6% 12% 0% 0% 0% 100% 31% 55%
% > BCWQG? - 0% 0% 0% 0% 0% 0% 94% 0% - 0% - 0% 0% 0% 0%
% > BCWQG” - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - -
% > Level 1 Benchmark 94% - - - - 59% - - 94% - - - - - - - -

% > Level 2 Benchmark

0%

% > Level 3 Benchmark

:l > 5% of samples exceed the guideline or benchmark.
:l > 50% of samples exceed the guideline or benchmark.
- > 95% of samples exceed the guideline or benchmark.

Notes: "LRL" =

? Long-term average BCQWG for the Protection of Aquatic Life.

laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline.

® Short-term maximum BCQW G for the Protection of Aquatic Life. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative

concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.




Table D.2: Summary of Water Chemistry Data for Key Parameters for the Line Creek LAEMP Monitoring Stations, 2020

Total Total Total Total Total Total Total . Total Total . Dissolved Dissolved Dissolved | Dissolved .
. .. Total Iron | Total Lead s . . Total Sliver . . Total Zinc . . Dissolved
Station Summary Statistic Cobalt (mg/L) (mg/L) Lithium | Manganese = Mercury | Molybdenum  Nickel Selenium (mg/L) Thallium | Uranium (mg/L) Aluminum | Cadmium Cobalt Copper Iron (mg/L)
(mglL) (mglL) (mg/L) (mg/L) (mglL) (ng/L) (ng/L) (mg/L) (mg/L) (mg/L) (ng/L) (mg/L) (mglL)
n 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Annual Minimum <0.0001 <0.01 <0.00005 0.00250 <0.0001 <0.0000005| 0.000605 <0.5 1.43 <0.00001 <0.00001 0.000859 <0.003 <0.003 <0.005 <0.0001 <0.0002 <0.01
Annual Maximum 0.000400 0.862 0.00109 0.00400 0.0360 <0.000005 0.00109 4.47 3.13 0.0000620 | 0.0000430 | 0.00171 0.0235 <0.003 0.0375 <0.0001 <0.0002 <0.01
Annual Mean 0.000123 0.0759 0.000130 0.00329 0.00292 |0.000000853 0.000878 0.854 2.32 0.0000140 | 0.0000125 | 0.00131 0.00502 <0.003 0.0108 <0.0001 <0.0002 <0.01
Annual Median <0.0001 <0.01 <0.00005 0.00340 <0.0001 <0.0000005| 0.000935 <0.5 2.51 <0.00001 <0.00001 0.00140 <0.003 <0.003 0.0091 <0.0001 <0.0002 <0.01
LC_LC1 % < LRL 92% 85% 92% 0% 54% 92% 0% 54% 0% 92% 92% 0% 69% 100% 15% 100% 100% 100%
% > BCWQG? 0% - 0% - 0% 15% 0% - 69% 0% 0% 0% 0% 0% 0% - 0% -
% > BCWQG" 0% 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% - 0% 0%
% > Level 1 Benchmark - - - - - - - 0% 0% - - - - - 0% - - -
% > Level 2 Benchmark - - - - - - - 0% 0% - - - - - - - - -
% > Level 3 Benchmark - - - - - - - 0% - - - - - - - - - -
n 31 31 31 31 31 31 31 31 33 31 31 31 31 31 31 31 31 31
Annual Minimum <0.0001 <0.01 <0.00005 0.00130 <0.0001 <0.0000005| 0.000413 <0.5 0.505 <0.00001 <0.00001 0.000560 <0.003 <0.003 0.0079 <0.0001 <0.0002 <0.01
Annual Maximum <0.0001 0.0820 0.000106 0.00550 0.00514 | 0.00000212 0.00146 1.55 1.74 <0.00001 <0.00001 0.00181 0.00940 0.00340 0.0574 <0.0001 0.000360 0.0130
Annual Mean <0.0001 0.0156 0.0000531 0.00340 0.000495 |0.000000614  0.00115 0.544 1.29 <0.00001 <0.00001 0.00142 0.00350 0.00301 0.0141 <0.0001 0.000219 0.0101
Annual Median <0.0001 <0.01 <0.00005 0.00350 0.000150 |<0.0000005 0.00125 <0.5 1.47 <0.00001 <0.00001 0.00151 <0.003 <0.003 0.0123 <0.0001 <0.0002 <0.01
LC_SLC % < LRL 100% 81% 90% 0% 45% 77% 0% 87% 0% 100% 100% 0% 74% 97% 0% 100% 77% 97%
% > BCWQG? 0% - 0% - 0% 6% 0% - 0% 0% 0% 0% 0% 0% 0% - 3% -
% > BCWQG" 0% 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% - 0% 0%
% > Level 1 Benchmark - - - - - - - 0% 0% - - - - - 0% - - -
% > Level 2 Benchmark - - - - - - - 0% 0% - - - - - - - - -
% > Level 3 Benchmark - - - - - - - 0% - - - - - - - - - -
n 52 52 52 52 52 52 52 52 56 52 52 52 52 52 52 52 52 52
Annual Minimum <0.0001 <0.01 <0.00005 0.0158 <0.0001 <0.0000005 0.00132 6.11 16.1 <0.00001 <0.00001 0.00158 0.00660 <0.003 0.104 <0.0001 0.000200 <0.01
Annual Maximum 0.000150 0.0560 0.0000980 0.0722 0.00107 | 0.00000129 0.00411 14.7 390 <0.00001 | 0.0000220 0.0150 0.0196 0.0100 0.452 <0.0002 0.000860 <0.02
Annual Mean 0.000103 0.0111 0.0000509 0.0525 0.000194 |0.000000553  0.00190 10.2 54.3 <0.00001 | 0.0000140 | 0.00415 0.0133 0.00314 0.324 0.000101 0.000350 0.0101
Annual Median <0.0001 <0.01 <0.00005 0.0576 0.000150 |<0.0000005 0.00185 10.2 53.2 <0.00001 | 0.0000140 @ 0.00436 0.0128 <0.003 0.31 <0.0001 0.000300 <0.01
LC_LCUSWLC % < LRL 85% 90% 98% 0% 15% 77% 0% 0% 0% 100% 12% 0% 0% 96% 0% 90% 0% 98%
% > BCWQG? 0% - 0% - 0% 2% 0% - 0% 0% 2% 0% 0% 0% - 0% -
% > BCWQG" 0% 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% - 0% 0%
% > Level 1 Benchmark - - - - - - - 95% - - - - - 46% - - -
% > Level 2 Benchmark - - - - - - - 0% 2% - - - - - - - - -
% > Level 3 Benchmark - - - - - - - 0% - - - - - - - - - -
n 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51
Annual Minimum <0.0001 <0.01 <0.00005 0.0183 <0.0001 0.000000770  0.00124 10.1 174 <0.00001 | 0.0000160 | 0.00612 0.00380 <0.003 0.054 <0.0001 0.000485 <0.01
Annual Maximum 0.000430 0.0470 <0.0001 0.0434 0.00221 0.00000135 0.00513 a7.7 523 <0.00002 ' 0.0000320 0.0227 0.122 0.00470 2.98 0.000410 0.00164 <0.02
Annual Mean 0.000107 0.0125 <0.00005 0.0333 0.000604 |0.00000107 0.00314 26.2 405 <0.00001 ' 0.0000256 0.0162 0.0426 0.00303 1.06 0.000106 | 0.000873 0.0101
Annual Median <0.0001 <0.01 <0.00005 0.0351 0.000150 |0.00000112 0.00361 20.8 441 <0.00001 | 0.0000260 0.0175 0.0187 <0.003 0.645 <0.0001 0.000820 <0.01
LC_WLC % < LRL 94% 82% 100% 0% 43% 0% 0% 0% 0% 100% 8% 0% 22% 98% 0% 94% 0% 96%
% > BCWQG? 0% - 0% - 0% 4% 0% - 0% 0% 88% 0% 0% 55% - 0% -
% > BCWQG" 0% 0% 0% - 0% - 0% - 0% - - 0% 0% 6% - 0% 0%
% > Level 1 Benchmark - - - - - - - - - - - - 61% - - -
% > Level 2 Benchmark - - - - - - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - 49% - - - - - - - - - -

:l > 5% of samples exceed the guideline or benchmark.

:l > 50% of samples exceed the guideline or benchmark.

- > 95% of samples exceed the guideline or benchmark.

Notes: "LRL" = laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline.
? Long-term average BCQWG for the Protection of Aquatic Life.

® Short-term maximum BCQW G for the Protection of Aquatic Life. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration
observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table D.2: Summary of Water Chemistry Data for Key Parameters for the Line Creek LAEMP Monitoring Stations, 2020

. Dissolved . . . . Total Total Total Total Total Total Total Total
. . Total Dissolved . Alkalinity | Nitrate-N Nitrite-N | Ammonia | Sulphate . R . . . i R
Station Summary Statistic Solids (mglL) Lab pH Field pH Oxygen (mglL) (mg/L) (mglL) (mglL) (mglL) Chloride Fluoride | Antimony @ Arsenic Barium Beryllium Boron Chromium
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
n 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53
Annual Minimum 364 7.91 6.75 10.5 158 4.80 <0.001 <0.005 127 3.61 0.120 0.000240 <0.0001 0.0235 <0.00002 0.0100 <0.0001
Annual Maximum 1,110 8.48 8.33 13.9 254 16.2 0.00980 0.0677 504 443 0.290 0.000390 | 0.000320 0.0739 <0.00002 0.0230 0.000280
Annual Mean 820 8.26 7.68 11.5 212 11.2 0.00164 0.0129 353 24.6 0.187 0.000318 | 0.000133 0.0530 <0.00002 0.0171 0.000136
Annual Median 907 8.28 7.70 11.5 219 11.7 <0.001 0.00730 403 26.8 0.188 0.000325 | 0.000130 0.0584 <0.00002 0.0170 0.000130
LC_LC3 % < LRL 0% 0% 0% 0% 0% 0% 79% 32% 0% 0% 0% 0% 13% 0% 100% 0% 4%
% > BCWQG? - 0% 0% 0% 0% 0% 0% 34% 0% - 0% - 0% 0% 0% 0%
% > BCWQG" - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - -
% > Level 1 Benchmark 15% - - - - 4% - - 34% - - - - - - - -
% > Level 2 Benchmark - - - - - 0% - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - - -
n 6 6 5 5 6 6 6 6 6 6 6 6 6 6 6 6 6
Annual Minimum 480 8.24 8.10 10.4 183 6.94 <0.001 <0.005 141 2.70 0.158 0.000200 | 0.000110 0.0413 <0.00002 0.0130 0.000110
Annual Maximum 806 8.48 8.34 12.1 210 10.8 <0.005 0.0139 347 24.4 0.235 0.000270 | 0.000140 0.0724 <0.00002 0.0160 0.000160
Annual Mean 669 8.33 8.18 11.2 201 9.42 0.00200 0.00732 261 14.9 0.196 0.000240 | 0.000128 0.0560 <0.00002 0.0145 0.000133
Annual Median 660 8.33 8.14 11.2 204 9.68 0.00205 0.00620 263 15.0 0.202 0.000240 | 0.000130 0.0591 <0.00002 0.0145 0.000135
WL_DCP_SP24 % < LRL 0% 0% 0% 0% 0% 0.0% 50% 50% 0% 0% 0% 0% 0% 0% 100% 0% 0%
% > BCWQG? - 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0%
% > BCWQG" - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - -
% > Level 1 Benchmark 0% - - - - 0% - - 0% - - - - - - - -
% > Level 2 Benchmark - - - - - 0% - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - - -
n 52 52 50 50 52 52 52 52 52 52 52 52 52 52 52 52 52
Annual Minimum 264 8.15 7.88 9.86 145 2.58 <0.001 <0.005 71.8 2.06 0.130 0.000150 <0.0001 0.0278 <0.00002 <0.01 <0.0001
Annual Maximum 790 8.51 8.41 12.4 217 12.1 0.00640 0.0364 343 22.6 0.260 0.000270 | 0.000290 0.0863 <0.00002 0.0200 0.000330
Annual Mean 608 8.35 8.16 11.3 192 8.26 0.00169 0.0106 240 13.7 0.201 0.000209 | 0.000134 0.0634 <0.00002 0.0134 0.000154
Annual Median 664 8.36 8.16 11.4 198 8.82 0.00110 0.00710 266 16.0 0.200 0.000210 | 0.000125 0.0700 <0.00002 0.0130 0.000140
LC_LCDSSLCC % < LRL 0% 0% 0% 0% 0% 0.0% 54% 37% 0% 0% 0% 0% 17% 0% 100% 12% 4%
% > BCWQG? - 0% 0% 0% 0% 0% 0% 0% 0% - 0% - 0% 0% 0% 0%
% > BCWQG" - - - 0% - 0% 0% 0% - 0% 0% - 0% - - - -
% > Level 1 Benchmark 0% - - - - 0% - - 0% - - - - - - - -
% > Level 2 Benchmark - - - - - 0% - - - - - - - - - - -
% > Level 3 Benchmark - - - - - - - - - - - - - - - - -
n 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Annual Minimum 412 8.31 7.94 10.3 173 5.91 <0.001 <0.005 134 2.90 0.180 0.000140 <0.0001 0.0459 <0.00002 0.0120 0.000120
Annual Maximum 662 8.51 8.46 12.1 196 8.54 <0.005 0.140 273 16.0 0.234 0.000230 | 0.000170 0.0895 <0.00002 0.0150 0.000270
Annual Mean 569 8.40 8.25 11.4 189 7.54 0.00196 0.0310 219 11.3 0.213 0.000192 | 0.000133 0.0706 <0.00002 0.0130 0.000165
Annual Median 593 8.40 8.31 11.7 192 7.66 0.00200 0.00940 222 12.0 0.218 0.000200 | 0.000140 0.0745 <0.00002 0.0130 0.000155
LC_LCC % < LRL 0% 0% 0% 0% 0% 0.0% 50% 17% 0% 0% 0% 0% 17% 0% 100% 0% 0%

% > BCWQG*®

% > BCWQG"

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

% > Level 1 Benchmark

0%

0%

0%

% > Level 2 Benchmark

0%

% > Level 3 Benchmark

:l > 5% of samples exceed the guideline or benchmark.
:l > 50% of samples exceed the guideline or benchmark.
- > 95% of samples exceed the guideline or benchmark.

Notes: "LRL" =

? Long-term average BCQWG for the Protection of Aquatic Life.
® Short-term maximum BCQWG for the Protection of Aquatic Life. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative

concentration observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.

laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline.
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Table D.2: Summary of Water Chemistry Data for Key Parameters for the Line Creek LAEMP Monitoring Stations, 2020

Total Total Total Total Total Total Total . Total Total . Dissolved Dissolved Dissolved | Dissolved .
. ... Total Iron | Total Lead s . . Total Sliver . . Total Zinc . . Dissolved
Station Summary Statistic Cobalt (mg/L) (mg/L) Lithium | Manganese = Mercury | Molybdenum  Nickel Selenium (mg/L) Thallium | Uranium (mg/L) Aluminum | Cadmium Cobalt Copper Iron (mg/L)
(mglL) (mglL) (mg/L) (mg/L) (mglL) (ng/L) (ng/L) (mg/L) (mg/L) (mg/L) (ng/L) (mg/L) (mglL)
n 53 53 53 53 53 53 53 53 57 53 53 53 53 53 53 53 53
Annual Minimum <0.0001 <0.01 <0.00005 0.0216 0.00118 | <0.0000005 0.00161 6.74 24.4 <0.00001 | <0.00001 0.00229 0.00460 <0.003 0.117 <0.0001 <0.0002 <0.01
Annual Maximum 0.000320 0.204 0.0000670 0.0703 0.0784 0.00000138 0.00731 15.3 95.4 <0.00001 | 0.0000190 | 0.00591 0.0426 0.0371 0.598 0.000560 0.00260 0.0390
Annual Mean 0.000202 0.0770 0.0000504 0.0511 0.0358 |0.000000549  0.00417 9.03 42.6 <0.00001 | 0.0000116 = 0.00447 0.0119 0.00390 0.274 0.000192 | 0.000386 0.0112
Annual Median 0.000200 0.0820 <0.00005 0.0534 0.0339 <0.0000005 0.00440 8.72 43.8 <0.00001 | 0.0000100 = 0.00469 0.0103 <0.003 0.249 0.000185 | 0.000290 <0.01
LC_LC3 % < LRL 6% 6% 96% 0% 0% 7% 0% 0% 0% 100% 49% 0% 0% 96% 0% 9% 2%
% > BCWQG? 0% - 0% - 0% 2% 0% - 0% 0% 0% 0% 0% 9% - 0%
% > BCWQG" 0% 0% 0% - 0% - 0% - 0% - - 0% 0% 0% - 0%
% > Level 1 Benchmark - - - - - - - - - - - - 30% - -
% > Level 2 Benchmark - - - - - - - 2% 2% - - - - - - - -
% > Level 3 Benchmark - - - - - - - 0% - - - - - - - - -
n 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Annual Minimum <0.0001 <0.01 <0.00005 0.0316 0.000490 | <0.0000005 0.00147 476 30.7 <0.00001 | <0.00001 0.00275 0.00440 <0.003 0.0902 <0.0001 <0.0002 <0.01
Annual Maximum 0.000110 0.0470 0.0000590 0.0488 0.0193 <0.000005 0.00403 6.88 41 <0.00001 | 0.0000120 @ 0.00444 0.0125 <0.003 0.329 <0.0001 0.000310 <0.01
Annual Mean 0.000102 0.0277 0.0000515 0.0413 0.0108 <0.0000005 0.00283 5.98 35.6 <0.00001 | 0.0000103 = 0.00364 0.00787 <0.003 0.186 <0.0001 0.000228 <0.01
Annual Median <0.0001 0.0275 <0.00005 0.0420 0.0115 <0.0000005 0.00288 5.99 36.4 <0.00001 | <0.00001 0.00367 0.00760 <0.003 0.178 <0.0001 0.000205 <0.01
WL_DCP_SP24 % < LRL 83% 17% 83% 0% 0% 100% 0% 0% 0% 100% 83% 0% 0% 100% 0% 100% 50% 100%
% > BCWQG? 0% - 0% - 0% 17% 0% - 0% 0% 0% 0% 0% 0% - 0%
% > BCWQG" 0% 0% 0% - 0% - 0% - 0% - - 0% 0% 0% - 0%
% > Level 1 Benchmark - - - - - - - 83% - - - - - 17% - -
% > Level 2 Benchmark - - - - - - - 0% 0% - - - - - - - -
% > Level 3 Benchmark - - - - - - - 0% - - - - - - - - -
n 52 52 52 52 52 52 52 52 56 52 52 52 52 52 52 52 52
Annual Minimum <0.0001 <0.01 <0.00005 0.0131 0.000810 |<0.0000005 0.00107 3.10 16.2 <0.00001 | <0.00001 0.00141 0.00300 <0.003 0.0737 <0.0001 <0.0002 <0.01
Annual Maximum 0.000160 0.139 0.000110 0.0509 0.0171 <0.000005 0.00362 5.64 55.5 <0.00001 | 0.0000120 = 0.00405 0.0133 0.0813 0.239 0.000230 0.00173 0.0340
Annual Mean 0.000102 0.0213 0.0000513 0.0352 0.00597 |0.000000557  0.00246 4.31 34.7 <0.00001 | 0.0000100  0.00325 0.00597 0.00466 0.133 0.000102 | 0.000271 0.0105
Annual Median <0.0001 0.0140 <0.00005 0.0378 0.00556 | <0.0000005 0.00252 4.28 37.8 <0.00001 | <0.00001 0.00352 0.00565 <0.003 0.122 <0.0001 <0.0002 <0.01
LC_LCDSSLCC % < LRL 94% 23% 94% 0% 0% 83% 0% 0% 0% 100% 98% 0% 0% 92% 0% 98% 58%
% > BCWQG? 0% - 0% - 0% 4% 0% - e 0% 0% 0% 0% 2% 0% - 0%
% > BCWQG" 0% 0% 0% - 0% - 0% - - 0% - - 0% 0% 0% - 0%
% > Level 1 Benchmark - - - - - - - 2% 89% - - - - - 0% - -
% > Level 2 Benchmark - - - - - - - 0% 0% - - - - - - - -
% > Level 3 Benchmark - - - - - - - 0% - - - - - - - - -
n 6 6 6 6 6 6 6 6 7 6 6 6 6 6 6 6 6
Annual Minimum <0.0001 <0.01 <0.00005 0.0265 0.000670 |<0.0000005 0.00143 2.41 26.8 <0.00001 | <0.00001 0.00228 0.00310 <0.003 0.0698 <0.0001 <0.0002 <0.01
Annual Maximum <0.0001 0.0450 <0.00005 0.0363 0.00841 <0.000005 0.00257 4.41 34.2 <0.00001 | <0.00001 0.00331 0.00770 0.00310 0.186 <0.0001 0.000240 <0.01
Annual Mean <0.0001 0.0158 <0.00005 0.0313 0.00276 |0.000000552  0.00219 3.44 30.5 <0.00001 | <0.00001 0.00290 0.00508 0.00302 0.114 <0.0001 0.000210 <0.01
Annual Median <0.0001 <0.01 <0.00005 0.0314 0.00196 | <0.0000005 0.00234 3.50 30 <0.00001 | <0.00001 0.00294 0.00515 <0.003 0.102 <0.0001 <0.0002 <0.01
LC_LCC % < LRL 100% 83% 100% 0% 0% 83% 0% 0% 0% 100% 100% 0% 0% 83% 0% 100% 67% 100%
% > BCWQG? 0% 0% - 0% 17% 0% - 0% 0% 0% 0% 0% 0% - 0%

% > BCWQG"

0%

0%

0%

0%

% > Level 1 Benchmark

0%

% > Level 2 Benchmark

0%

0%

0%

0%

0%

0%

0%

0%

% > Level 3 Benchmark

0%

:l > 5% of samples exceed the guideline or benchmark.

:l > 50% of samples exceed the guideline or benchmark.

- > 95% of samples exceed the guideline or benchmark.

laboratory reporting limit. "BCWQG" = British Columbia Working or Accepted Water Quality Guideline.

Notes: "LRL" =

? Long-term average BCQWG for the Protection of Aquatic Life.

® Short-term maximum BCQWG for the Protection of Aquatic Life. For guidelines dependent on other analytes (e.g., hardness or chloride), guidelines were screened using concurrent concentrations. When concurrent hardness or chloride concentrations were not measured, the most conservative concentration

observed for that station was used to estimate the guidelines or benchmark. All summary statistics are reported to 3 significant figures.
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Table D.2: Summary of Water Chemistry Data for Key Parameters for the Line Creek LAEMP Monitoring Stations, 2020

. Dissolved . . . . Total Total Total Total Total Total Total Total
. . Total Dissolved . Alkalinity | Nitrate-N Nitrite-N | Ammonia | Sulphate . R . . . i R
Station Summary Statistic Solids (mglL) Lab pH Field pH Oxygen (mglL) (mg/L) (mglL) (mglL) (mglL) Chloride Fluoride | Antimony @ Arsenic Barium Beryllium Boron Chromium
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
n 56 56 57 57 56 56 56 56 56 56 56 56 56 56 56 56 56
Annual Minimum 225 7.80 8.03 10.0 130 1.99 <0.001 <0.005 56.7 1.53 0.153 0.000120 <0.0001 0.0326 <0.00002 <0.01 0.000120
Annual Maximum 672 8.51 8.62 134 198 9.21 <0.005 0.0840 258 17.5 0.324 0.000210 | 0.000430 0.0967 0.0000340 0.0160 0.00315
Annual Mean 503 8.36 8.36 11.7 176 6.29 0.00154 0.0133 189 10.4 0.2