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Executive Summary

Permit 107517 takes an area based approach to authorizing and managing water quality constituents
of interest originating from current and historical mining activities in the Elk Valley. To do so requires
an extensive surface water monitoring program that includes authorized discharges, receiving
environment and other sampling sites, eight authorized discharge Compliance Points, and seven
Order Stations for which Site Performance Objectives (SPO) have been established. These permitted
sampling locations are used to evaluate compliance, and supporting implementation of the Elk Valley
Water Quality Plan. The following report is submitted in fulfillment of Section 10.2.4 of Permit 107517
and summarizes: non-compliances experienced in 2017, water quality/quantity measurements relative
to appropriate compliance limits, Site Performance Objectives, and/or approved and working water
guality guidelines, toxicity tests, and Quality Assurance/Quality Control issues during the 2017
calendar year.

In 2017 Site Performance Objectives for selenium, nitrate, sulphate and cadmium were met at all
Order Stations in 100% of water samples collected and 90.2% of all samples collected at Compliance
Points were below permit limits. In addition, only 1.6% of all parameters analyzed and compared to
approved British Columbia Water Quality Guidelines were above said guideline (excluding parameters
with Site Performance Objectives and compliance limits). The non-compliances in 2017 were
associated with Compliance Points E300071 (FR_FRCP1), E297110 (LC_LCDSSLCC), and E258937
(CM_MC2).

Permit limit exceedances recorded at Fording River Operations’ Compliance Point FR_FRCP1 were
for selenium and sulphate. Water quality and quantity monitoring data have indicated that surface
water at FR_FRCPL1 is predominantly discharge water from the mine-impacted Cataract Creek during
low flow months. Teck is currently compiling the information requested by the Ministry of Environment
and Climate Change Strategy to support the submission of an application to amend Permit 107517
and move the Fording River Compliance Point to a location that is more suitable for assessing
compliance. Submission of the amendment application is targeted for early 2018.

Non-compliances associated with Line Creek Compliance Point LC_LCDSSLCC were for selenium
and nitrate. As stated in the 2016 annual water quality report, the LCO Compliance Point limits for
nitrate were reduced from 14 mg/L monthly average and 20 mg/L daily maximum to 7 mg/L monthly
average and 9 mg/L daily maximum. These changes in limits were initially defined based on modelling
that included limited data at this location. Since this time, additional monitoring data indicates that the
regional water quality model did not adequately represent the nitrate loadings in Line Creek. In order
to improve water quality, Teck has since developed and received approval (January 9, 2018) from the
Ministry of Environment and Climate Change Strategy (ENV) for a Nitrate Compliance Action Plan
(CAP), which outlines the path forward to support permit compliance for nitrate concentrations in Line
Creek. Developed with input from ENV and the Ktunaxa Nation Council (KNC), the approved CAP
identifies objectives, key performance indicators (KPIs), and actions that Teck has taken and will take
to reduce nitrate concentrations to support compliance with Permit 107517 limits at this compliance
point. The CAP will be updated as required to incorporate learnings from monitoring results and the
Regional Water Quality Model update. Despite higher than projected nitrate concentrations in Line
Creek as measured at the LCO Compliance Point, nitrate concentrations at the Line Creek Order
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Station in the Fording River (FR5, LC_LC5) have remained below the SPO during all periods to date.
With respect to the selenium non-compliances, Teck has been working to address a challenge in the
performance of our West Line Creek Active Water Treatment Facility (WLC AWTF) related to
compounds of selenium in discharge water. Teck reduced the flow rate of the WLC AWTF from 5,500
m3/day to 2,500 m3/day on October 17, 2017, limiting the amount of selenium that is removed from
Line Creek. This change in treatment volume increased selenium concentrations downstream in Line
Creek, resulting in exceedances at the LCO Compliance Point. Teck submitted an application
package to ENV to temporarily take the facility offline; approval was granted on February 28 and the
shutdown process has been initiated. Teck recently completed the successful piloting of an advanced
oxidation process (AOP) system which has been identified as a solution to managing compounds of
selenium. The AOP system will be constructed and the WLC AWTF will be recommissioned in August
2018 to work towards full capacity over a commissioning period.

The one non-compliance in January 2017 at the Coal Mountain Compliance Point, CM_MC2, was due
to elevated concentrations in water that was pumped to support pit dewatering activities but due to
low winter flow conditions, caused an exceedance to nitrate permit limits. Pumping rates were
immediately adjusted to bring nitrate concentrations back within permit limit. Since this incident, all
samples collected since have met permit requirements.

Non-compliances were also recorded in 2017 associated with Daphnia magna (D. magna) acute
toxicity testing. Ten of the 235 (4.3%) D. magna acute toxicity tests completed in 2017 showed >50%
mortality and did not meet Permit 107517 requirement that effluent must not be acutely toxic. There
were no failures of the rainbow trout toxicity tests in 2017 (i.e., mortality <50% for the 2017 rainbow
trout acute toxicity tests). The results of additional testing, including Toxicity Identification Evaluation
tests, tests conducted at different temperature regimes (e.g., 10 and 20°C), removal of toxicity
following addition of antiscalant, and observations noted by laboratory staff indicated that reduced
survival of D. magna may have been caused by precipitate formation on the organism during lab
testing. The mineral precipitate is suspected to be calcite; additional work is ongoing to identify the
cause(s) of adverse effects observed in D. magna. The two locations that account for the majority of
D. magna toxicity test failures have treatment (West Line Creek) or are planned for treatment
(Cataract Creek) to improve water quality. In addition, Teck is committed to addressing the issue of
precipitate/calcite management in the valley. Identification of priority tributaries for calcite
management as per Permit requirements and permitting to support calcite management is underway.

Other non-compliances were related to missed samples, administrative non-compliances, and hold
time exceedances. Improvements in planning (e.g., scheduling of sample collection/shipping around
statutory holidays), internal and external communications (e.g., timely reporting), and following
standard protocols are anticipated to reduce future non-compliances.

In consideration of the extensive surface water monitoring program required under Permit 107517, in
conjunction with all other active monitoring programs, no additional monitoring is proposed at this
time. Teck will continue to collect and evaluate surface water monitoring data to provide information
required to support Teck’s Adaptive Management Plan.

Teck Coal Limited Page 3
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1 Introduction

After consideration of the July 22, 2014, Elk Valley Water Quality Plan (EVWQP) and approval by the
Ministry of Environment (ENV) on November 18, 2015, Permit 107517 was issued under provisions of
the Environmental Management Act (EMA). Permit 107517 takes an area-based approach to
authorizing and managing water quality constituents of interest originating from current and historical
mining activities in the Elk Valley. This report was prepared to meet requirements of Permit 107517
dated October 13 of 2017. This report will also be submitted to the Ministry of Energy, Mines &
Petroleum Resources (EMPR) as a fulfillment of water quality reporting requirements associated with
Teck’s mining authorizations in the Elk Valley.

The Elk Valley, located in the southeast corner of British Columbia, is bisected by the Elk River which
in turn is fed by a number of tributaries of which the Fording River and Michel Creek are the largest.
Primary communities in the Elk Valley include Elkford, Sparwood, Hosmer, Fernie, and Elko.
Presently, five steelmaking coal mines are operated by Teck Coal Limited (Teck) within the Elk Valley.
They include Fording River Operation, Greenhills Operation, Line Creek Operation, Elkview
Operation, and Coal Mountain Operation (Figure 1).

The following report summarizes environmental incidents recorded in 2017, summarizes monitoring
data for discharges and receiving environment water sampling sites set forth in Permit 107517, and
provides an assessment of the data and associated recommendations, as appropriate.

In addition, as required in Permit 107517 Section 11, Teck has developed an Adaptive Management
Plan (AMP) to support implementation of the EVWQP; to achieve water quality targets including
calcite targets; confirm that human health and the environment are protected, and where necessary,
restored; and to facilitate continuous improvement of water quality in the Elk Valley.

Details on the linkages between the AMP and the surface water monitoring program are provided in
Section 6 of this report. Specifically, Section 6 provides details regarding how surface water
monitoring data will be utilized to help answer Management Questions 1 and 2. Section 6 also
contains a summary of progress made towards developing early warning triggers (EWTSs) that are
being developed as part of the 2018 AMP update process. Once developed, it is envisioned that water
guality EWT will be analyzed and reported on as part of quarterly surface water reports and
summarized annually to support the AMP.

1.1 Authorized Discharge and Receiving Environment Water Sampling Sites

Permit 107517 requires the collection of water samples from authorized discharges, receiving
environment, and other sampling sites. The relative allocation of water sampling sites per operation in
2017 is as follows, excluding Order Stations and Compliance Points:

e Fording River Operation (FRO) collects samples from 25 sites

e Greenhills Operation (GHO) collects samples from 21 sites

e Line Creek Operation (LCO) collects samples from 12 sites

e West Line Creek Active Water Treatment Facility (WLC) collects samples from 2 sites
o Elkview Operation (EVO) collects samples from 19 sites

Teck Coal Limited Page 4
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¢ Coal Mountain Operation (CMO) collects samples from 6 sites
o Koocanusa Reservoir for which there are 4 sites

Authorized discharge and receiving environment water sampling sites noted above are numerically
identified by dedicated Environmental Monitoring Site (EMS) numbers and corresponding site-specific
sampling codes. A summary of sampling sites by operation are presented in Tables 1 through 7
below.
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Figure 1. Location of Teck's five steelmaking coal operations within the Elk Valley, British Columbia.
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Table 1. Summary of discharge, receiving environment, and other water sampling sites for Fording River Operation
based on the version of Permit 107517 dated October 13, 2017.

EMS ID Site ID Sampling Site Type Sampling Site Description
E216777 | FR_UFR1 Receiving Environment Fording River U/S of Henretta Cr.
E300096 | FR_HC3 Receiving Environment Henretta Creek Upstream of McQuarrie Creek
E216781 | FR_HP1 Authorized Discharge Henretta Pit Effluent into Diversion Culvert
E216778 | FR_HC1 Receiving Environment Henretta Cr. U/S of Fording River
0200251 | FR_FR1 Receiving Environment Fording River D/S of Henretta Cr.
E102481 | FR_CC1 Authorized Discharge Clode Pond Decant

E304750 | FR_PP1 Authorized Discharge Post Sediment Ponds Decant

E102480 | FR_EC1 Authorized Discharge Eagle Sedimentation Pond Decant
E304835 | FR_LP1 Authorized Discharge Liverpool Sedimentation Pond Decant
E102475 | FR_TP1 Authorized Discharge Tailings Slurry to North Tailings Pond
E102478 | FR_MS1 Authorized Discharge Maintenance & Service Sediment Ponds Decant
E206660 | FR_TP3 Authorized Discharge Tailing Slurry to South Tailings Pond
E102476 | FR_NL1 Authorized Discharge North Loop Sedimentation Pond Decant
E217403 | FR_3PIT Authorized Discharge Swift Pit Effluent to Fording River
E261897 | FR_SP1 Authorized Discharge Smith Pond Decant

0200201 | FR_FR2 Receiving Environment Fording River U/S of Kilmarnock Cr.
0200252 | FR_KC1 Other Kilmarnock Cr. D/S of Rock Drain
E306924 | FR_LMP1 Authorized Discharge Lake Mountain Sediment Pond Decant
E208394 | FR_SKP1 Authorized Discharge South Kilmarnock Sediment Pond-Phs 1
E105061 | GH_SC2 Authorized Discharge Swift Creek Sed. Pond Bypass

E221329 | GH_SC1 Authorized Discharge Swift Pond Decant

E208395 | FR_SKP2 Authorized Discharge South Kilmarnock Sediment Pond-Phs 2
0200384 | GH_CC1 Authorized Discharge Cataract Creek Sed. Pond Decant
E300097 | FR_FRRD Receiving Environment Fording River Near Fording River Road

Note: Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the ENV's monitoring data repository.

The spatial location and distribution of authorized discharge, receiving environment, and other water
sampling sites for FRO are presented in Appendix K Map 1.

Table 2. Summary of discharge and receiving environment water sampling sites for Greenhills Operation based on

the version of Permit 107517 dated October 13, 2017.

EMS ID Site ID Sampling Site Type Sampling Site Description
200389 | GH_ER2 Receiving Environment | Elk River U/S of Greenhills Operations
E287437 | GH_BR_F Receiving Environment | Branch F at LRP Road

E305855 | GH_WOLF_SP1 Authorized Discharge Wolf Creek Sed. Pond Decant

E305854 | GH_WILLOW_SP1 | Authorized Discharge Willow Sediment Pond Decant

E287433 | GH_WADE Authorized Discharge Wade Creek at LRP Road

E287432 | GH_COUGAR Receiving Environment | Cougar Creek at LRP Road

E305875 | GH_NNC Receiving Environment | No Name Creek at LRP Road

Teck Coal Limited
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EMS ID Site ID Sampling Site Type Sampling Site Description
0200388 | GH_MC1 Authorized Discharge Mickelson Creek at LRP Road

E257796 | GH_LC1 Authorized Discharge Leask Creek Sed. Pond Decant

E305878 | GH_ERSC4 Receiving Environment | Elk River Side channel U/S of Wolfram Creek
E257795 | GH_WC1 Authorized Discharge Wolfram Creek Sed. Pond Decant

E305876 | GH_ER1A Receiving Environment | Elk River Side channel D/S of Wolfram Creek
E207436 | GH_TC2 Authorized Discharge Thompson Creek Sed. Pond Decant

E102714 | GH_TC1 Receiving Environment | Thompson Creek at LRP Road

E305877 | GH_ERSC2 Receiving Environment | Elk River Side Channel D/S of Thompson Creek
0200385 | GH_PC1 Authorized Discharge Porter Creek Sed. Pond Decant

E287438 | GH_TPS Authorized Discharge Tailings Pond Water (Supernatant)

E102709 | GH_GH1 Authorized Discharge Greenhills Creek Sed. Pond Decant

E309911 | GH_GH2 Monitoring Location g;‘ffgg‘gr'”lssc;%i';?/ S of Sed. Pond Decant (s of
E207437 | GH_RLP Authorized Discharge Rail Loop Sed. Pond Decant

E309912 Authorized Discharge gu;t:(a(rg: gf"g‘cggﬁcfg'?%“l";’)d”'e to Lower Greenhills

Note: Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the ENV's monitoring data repository.

The spatial location and distribution of authorized discharges and receiving environment water

sampling sites for GHO are presented in Appendix K Map 2.

Table 3. Summary of discharge and receiving environment water sampling sites for Line Creek Operation based on
the version of Permit 107517 dated October 13, 2017.

EMS ID Site ID Sampling Site Type Sampling Site Description
E216142 | LC_LC1 Receiving Environment | Line Creek Upstream of MSA North Pit

0200335 | LC_LC2 Receiving Environment | Line Creek Upstream of Rock Drain

E216144 | LC_LCY Authorized Discharge MSA North Ponds Effluent to Line Creek
E304613 | LC_LC7DSTF Authorized Discharge MSA North Ponds Effluent to Line Creek Alternate
E223240 | LC_LC12 Receiving Environment | N Horseshoe Creek Near Mouth

E221268 | LC_LC9 Authorized Discharge No Name Creek Pond Decant

E293369 | LC_LCUSWLC Receiving Environment Ialrr:ianCreek Upstream of West Line Creek, below rock
E261958 | LC_WLC Receiving Environment | West Line Creek

0200337 | LC_LC3 Receiving Environment | Line Creek Downstream of West Line Creek
E282149 | LC_SLC Receiving Environment | South Line Creek

E219411 | LC_LCS8 Authorized Discharge Contingency Treatment System to Line Creek
0200044 | LC_LC4 Receiving Environment | Line Creek Upstream of Process Plant

Note: Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the ENV's monitoring data repository.

The spatial location and distribution of authorized discharges and receiving environment water

sampling sites for LCO are presented in Appendix K Map 3.
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Table 4. Summary of discharge, receiving environment, and other sampling sites for Elkview Operation based on the
version of Permit 107517 dated October 13, 2017.

EMS ID Site ID Sampling Site Type Sampling Site Description

E298590 | EV_DC1 Authorized Discharge Dry Creek Sed. Pond Decant

E102681 | EV_SM1 Authorized Discharge Six Mile Sed. Pond Decant

E298592 | EV_BLM2 Monitoring Balmer Creek at CFl Road

E298591 | EV_FC1 Monitoring Fennelon Creek at CFl Road

E258135 | EV_LC1 Authorized Discharge Lindsay Creek infiltration basin discharge

E208043 | EV_GC2 Authorized Discharge Goddard Creek Sedimentation Pond Decant
E296310 | EV_GH1 Authorized Discharge West Fork tailings impoundment discharge to ground
E102679 | EV_OC1 Authorized Discharge Otto Creek Near Mouth (~80m upstream of ElIk River)
0200111 | EV_ER2 Receiving Environment | Elk River upstream of Michel Cr.

0200097 | EV_EC1 Authorized Discharge Erickson Creek at Mouth

0200203 | EV_MC3 Receiving Environment | Michel Creek Upstream of Erickson Creek

E296311 | EV_SP1 Authorized Discharge South Pit Creek Sed. Pond Decant

E208057 | EV_MG1 Authorized Discharge Milligan Creek Sed. Pond Decant

E298593 | EV_TC1 Monitoring Thresher Creek at Milligan Road

E206231 | EV_GT1 Authorized Discharge Gate Creek Sedimentation Pond Decant

E102685 | EV_BC1 Authorized Discharge Bodie Creek Sedimentation Pond Decant

E302170 | EV_AQ6 Authorized Discharge Aqueduct Control Structure to Aqueduct Creek
E298594 | EV_SPR2 Monitoring Spring Creek at mouth with Aqueduct Creek

310168 EV_MC2a Receiving Environment I\N/I(i)cvheer:qbcé?igtgliu?;g?fgﬁoingf%?}g%ﬁg; (as of

Note: Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the ENV’s monitoring data repository.

The spatial location and distribution of authorized discharges, receiving environment, and other water
sampling sites for EVO are presented in Appendix K Map 4.

Table 5. Summary of discharge and receiving environment water sampling sites for Coal Mountain Operation based
on the version of Permit 107517 dated October 13, 2017.

EMS ID Site ID Sampling Site Type Sampling Site Description
E258175 | CM_MC1 Receiving Environment | Michel Creek Upstream of CMO

E298733 | CM_PC2 Authorized Discharge Pengelly channel decant

E206438 | CM_CCPD Authorized Discharge Decant discharge from Corbin Sediment Pond
E298734 | CM_SOW Authorized Discharge Sowchuck Sump

E102488 | CM_SPD Authorized Discharge Main Pond Decant
0200209 | CM_CcC1 Receiving Environment | Corbin Creek Downstream of CMO

Note: Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the ENV's monitoring data repository.

The spatial location and distribution of authorized discharges and receiving environment water
sampling sites for CMO are presented in Appendix K Map 5.
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Table 6. Summary of receiving environment water sampling sites for the Koocanusa Reservoir based on the version
of Permit 107517 dated October 13, 2017.

EMS ID Site ID Sampling Site Type Sampling Site Description
E300095 | RG_KERRRD Receiving Environment Koocanusa Reservoir Downstream of
Kikkoman Creek
E300092 RG_GRASMERE Receiving Environment Koocanusa Reservoir West of Grasmere
E300093 | RG_USGOLD Receiving Environment é‘:ggf”“sa Reservoir Upstream of Gold
- . Koocanusa Reservoir Upstream of the
E300094 RG_BORDER Receiving Environment Canada/US border

Notes:
1. Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the ENV’s monitoring data repository.
2. All receiving water sampling sites within the Koocanusa Reservoir are located on lands and waters of Canada.

The spatial location and distribution of receiving environment water sampling sites within the
Koocanusa Reservoir are presented in Appendix K Map 6.

Table 7. Summary of water sampling sites for the West Line Creek Active Water Treatment Facility

EMS ID Site ID Sampling Site Type Sampling Site Description
E293370 WL_LCI_SP02 Monitoring AWTF Influent LC
E293371 WL_WLCI_SPO01 Monitoring AWTEF Influent WLC

Note: Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the ENV's monitoring data repository.

The spatial location and distribution of authorized discharges and receiving environment water
sampling sites for WLC are presented in Appendix K Map 9.

1.1.1 Compliance Points

In addition to the authorized discharges, receiving environment, and other water sampling sites
outlined in Section 1.1, eight authorized Compliance Points have also been designated within the Elk
Valley. Monitoring data collected at Compliance Points are intended to capture and represent all or
most point and non-point discharges from operations, and as such, reflect a total discharge from the
operation within the receiving environment. Compliance Points are subject to compliance limits
established in Permit 107517. A list of the eight Compliance Points and their dedicated EMS numbers
and corresponding site-specific sampling codes is presented in Table 8 below.

Table 8. Summary of authorized discharge compliance points within the Elk Valley.

EMS ID? Site ID Sampling Site Type Sampling Site Description?

FRO - Fording River, 525 m Downstream of

E300071 FR_FRCP1 Authorized Discharge Cataract Creek

GHO Fording River - Fording River, 205 m

200378 GH_FR1 Authorized Discharge Downstream of Greenhills Creek
E300090 GH_ERC Authorized Discharge GHO Elk River - Elk River, 220 m
downstream of Thompson Creek

Teck Coal Limited Page 10
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EMS ID? Site ID Sampling Site Type Sampling Site Description?

E291569 WL_BFWB_OUT_SP21 Authorized Discharge WLC - AWTF Outfall (Effluent)

LCO - Line Creek immediately downstream
E297110 LC_LCDSSLCC Authorized Discharge of South Line Creek Confluence (~1500 m
downstream of the WLC WTP outfall)

E102682 EV_HC1 Authorized Discharge EVO Harmer - Harmer Spillway

CMO - Michel Creek, 50 m Upstream of

E258937 CM_MC2 Authorized Discharge Andy Good Creek

EVO Michel Creek - Michel Creek at

E300091 EV_MC2 Authorized Discharge Highway -3 Bridge

Notes:
1. Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the ENV’s monitoring data repository.
2. The bold font reflects which operation the Compliance Point applies to and is intended to reflect, all or most point and non-point discharges from
the Operation (e.g., FRO’s Compliance Point is EMS E300071; FR_FRCP1).

The spatial location and distribution of the Compliance Points is presented in Appendix K Map 7.
11.2 Order Stations

In addition to the authorized discharges, receiving environment, other water sampling sites, and
Compliance Points, Teck collects water samples at seven Order Stations for which Site Performance
Objectives (SPOs) have been established. Order Stations are used to monitor water quality in the Elk
Valley (i.e., the Designated Areat'), and ultimately the implementation success of the EVWQP. A
summary of the Order Stations and their dedicated EMS numbers and corresponding site-specific
sampling codes is presented in Table 9 below. The spatial location and distribution of the Order
Stations as well as a summary of their status compared to SPOs are presented in Appendix K Map 8.

Table 9. Summary of Order stations within the Elk Valley.

EMS ID Site ID Sampling Site Type Sampling Site Description

0200378 GH_FR1 Rzﬁfé\gnge%ngiirsi?gggl Upper Fording River (Upstream Josephine Falls)
0200028 LC_LC5 Receiving Environment | Lower Fording River (Fording River Downstream of Line Creek)
E206661 GH_ER1 Receiving Environment |Elk River upstream of Boivin Creek (Upstream of Fording River)
0200027 EV_ER4 Receiving Environment Elk River upstream ofﬁigveel gzgllz)(from Fording River to
200393 EV_ER1 Receiving Environment Elk River Downstream Michel Creek

The Designated Area as defined within Permit 107517 is: “a portion of southeastern British Columbia that contains the Elk
Valley Watershed and the portion of Koocanusa Reservoir within Canada, and is geographically defined by Ministerial
Order M113. References to the Elk Valley are references to the Designated Area.
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March 31, 2018



Permit 107517 Annual Report

EMS ID Site ID Sampling Site Type Sampling Site Description
E294312 RG_ELKORES Receiving Environment Elk River at Elko Reservoir
E300230 RG_DSELK Receiving Environment Koocanusa Reservoir — South of the Elk River

Notes:
1. Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository.
2. Water sampling site EMS 200378; GH_FR1 serves both as an Order Station (i.e., receiving environment sampling site), and as a Compliance Point
(i.e., authorized discharge) for the Greenhills Operation.

2 Compliance

A number of water quality sampling sites have been established within Permit 107517 to evaluate
compliance. The following section summarizes water quality results in comparison to authorized
permit limits established for Compliance Points and SPOs established at Order Stations.
Environmental hon-compliances recorded in 2017 and associated corrective actions are also
summarized.

2.1 Effluent Limits and Site Performance Objectives at Compliance Points

As noted in Section 1.1.1, eight Compliance Points have been designated within the Elk Valley. The
intent of each Compliance Point is to capture and reflect, all or most point and non-point discharges
from an operation, and as such, reflect an accumulated (i.e., integrated) discharge from that
operation. A summary of the eight Compliance Points and their respective discharge effluent limits is
presented in Table 10 below.
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Table 10. Authorized discharge effluent limits established at Compliance Points within the Elk Valley (2017).

EMS ID* Site ID Constituent Monthly Average Limit Daily Maximum Limit2
Total Selenium 130 pg/L 155 pg/L
E300071 FR_FRCP1 Nitrate-N 27 mg/L as N 32.5mg/Las N
Sulphate 580 mg/L -
Total Selenium 80 ug/L 100 pg/L
0200378 GH_FR1 -
Nitrate-N 20 mg/L as N 29 mg/L as N
Total Selenium 15 ug/L -
E300090 GH_ERC -
- Nitrate-N 3mg/Las N -
Total Selenium 50 pg/L 58 pg/L
E297110 LC_LCDSSLCC -
- Nitrate-N 7mg/L as N 9mg/L as N
Ammonia - 1.0 mg/L
Biological Oxygen Demand - 25 mg/L
pH range - 6.5-8.5
E291569 | WL_BFWB_OUT_SP21 Nitrate - 3.0 mg/L
Total Phosphorus - 0.3 mg/L
Total Selenium 0.02 mg/L -
Total Suspended Solids - 10.0 mg/L
Total Selenium 45 ug/L3 -
E102682 EV_HC1 Nitrate-N 4 mg/L as N3 -
Sulphate 300 mg/L3 -
Total Selenium 28 pg/L -
E300091 EV_MC2 -
- Nitrate-N 6 mg/L as N -
Total Selenium 19 pg/L -
E258937 CM_MC2 Nitrate-N 5mg/L as N -
Sulphate 500 mg/L -

Notes:

1. Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository.
2. These limits apply to data collected and reported on in 2017.

In addition to the above-listed effluent limits, four specified Compliance Points (0200378 (GH_FR1),
E300090 (GH_ERC), E297110 (LC_LCDSSLCC) and E300091 (EV_MC?2) are required to maintain
SPOs for sulphate per the following water hardness (expressed in terms of calcium carbonate

(CaCO0s3)) dependent relationship:

Teck Coal Limited
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Table 11. Sulphate SPO at various water hardness values expressed as CaCOs.

Water Hardness SO+ SPO
(mg/L CaCO0;) (mg/L)
Very soft (<30) 128
Soft to moderately soft (31-75) 218
Moderately soft/hard to hard (76-180) 309
Very hard (181-250) 429
Very Hard (>250) 429

All Compliance Points are expected to maintain the following hardness dependant SPO for cadmium:

Cadmium {C_d} Cd {]"HKL} — 10%831 logi hardness)—2.53

A summary of 2017 water quality data recorded at Compliance Points relative to the above-listed
limits is presented in Figures 2 to 22. Exceedances in effluent limits (i.e., non-compliances) are
discussed in Section 2.3.

Compliance Point E300071 (FR_FRCP1)

Monthly Average Selenium Concentrations Compliance Point E300071
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® FR_FRCP1 Selenium Permit 107517 Monthly Average Limit

Figure 2. Monthly average total selenium concentrations recorded at Fording River Operation Compliance
Point E300071 (FR_FRCP1).

Note: The monthly average compliance limit for total selenium was exceeded in March, November, September, and
December and is discussed in Section 2.3.
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Monthly Average Nitrate Concentrations Compliance Point E300071
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Monthly Average Sulphate Concentrations Compliance Point E300071
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Figure 3. Monthly average nitrate (top panel) and sulphate (bottom panel) concentrations recorded at
Fording River Operation Compliance Point E300071 (FR_FRCPT1).

Note: The monthly average compliance limit for sulphate was exceeded in March and December are discussed in
Section 3.2.
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Figure 4. Daily maximum total selenium (top panel) and nitrate-N (Bottom Panel) concentrations recorded at
Fording River Operation Compliance Point E300071 (FR_FRCP1).

Note: Compliance limit exceedances in March and December are discussed in Section 2.3 below.
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Compliance Point 0200378 (GH_FR1)
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Figure 5. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at
Greenhills Operation Compliance Point 0200378 (GH_FR1).
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Monthly Average Sulphate Concentrations Compliance Point 0200378
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Figure 6. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at
Greenbhills Operation Compliance Point 0200378 (GH_FR1).

Note: The cadmium and sulphate SPOs are hardness dependent and as such, reflect temporal variation in
measured water hardness.
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Figure 7. Daily maximum selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at
Greenhills Operation Compliance Point 0200378 (GH_FRT1).
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Compliance Point E300090 (GH_ERC)
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Figure 8. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at
Greenbhills Operation Compliance Point E300090 (GH_ERC).

Teck Coal Limited Page 20
March 31, 2018



Permit 107517 Annual Report
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Figure 9. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at
Greenbhills Operation Compliance Point E300090 (GH_ERC).
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Compliance Point E297110 (LC_LCDSSLCCQC)

Monthly Average Selenium Concentrations Compliance Point E297110

60 o

50 .

40 ® L

30

20

Selenium Concentration [ug/I]

10

Jan-17 Mar-17 May-17 Jun-17 Aug-17 Oct-17 Dec-17

® LC LCDSSLCC Selenium —— Permit 107517 Monthly Average Limit

Monthly Average Nitrate Concentrations Compliance Point E297110
25

20

15

®
10

Nitrate Concentration [mg/I]
°

0
Jan-17 Mar-17 May-17 Jun-17 Aug-17 Oct-17 Dec-17

® LC _LCDSSLCC Nitrate Nitrogen (NO3), As N = Permit 107517 Monthly Average Limit

Figure 10. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded
at Line Creek Operation Compliance Point E297110 (LC_LCDSSLCC).

Note: The monthly average compliance limit for selenium was exceeded in October, November and December. The

monthly average compliance limit for nitrate was exceeded in all months except June and will be further
discussed in Section 2.3.
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Maximum Selenium Concentrations Compliance Point E297110
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Figure 11. Daily maximum total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at

Line Creek Operation Compliance Point E297110 (LC_LCDSSLCC).

Note: The daily maximum compliance limit for selenium was exceeded in October, November, and January. The
daily maximum compliance limit for nitrate was exceeded in all months except June and will be discussed in

Section 2.3.
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Monthly Average Sulphate Concentrations Compliance Point E297110
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Figure 12. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at
Line Creek Operation Compliance Point E297110 (LC_LCDSSLCC).
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Compliance Point E102682 (EV_HC1)

Monthly Average Selenium Concentrations Compliance Point E102682
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Figure 13. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at
Elkview Operation Compliance Point E102682 (EV_HCT).
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Monthly Average Sulphate (as SO4) Concentrations Compliance Point
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Figure 14. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at Elkview
Operation Compliance Point E102682 (EV_HC1).

Teck Coal Limited

March 31, 2018

Page 26



Permit 107517 Annual Report

Compliance Point E300091 (EV_MC2)
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Figure 15. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at

Elkview Operation Compliance Point E300091 (EV_MC2).
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Monthly Average Sulphate Concentrations Compliance Point E300091
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Figure 16. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at
Elkview Operation Compliance Point E300091 (EV_MC2)
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Compliance Point E258937 (CM_MC2)

Monthly Average Selenium Concentrations Compliance Point E258937
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Figure 17. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at
Coal Mountain Operation Compliance Point E258937 (CM_MC2).

Note: The monthly average compliance limit for nitrate was exceeded in January and is discussed in Section 2.3.
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Monthly Average Sulphate Concentrations Compliance Point E258937
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Figure 18. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at

Coal Mountain Operation Compliance Point E258937 (CM_MC2).
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Compliance Point E291569 (WL_BFWB_OUT_SP21)
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Figure 19. Monthly average total selenium (top panel) and maximum nitrate-N (bottom panel) concentrations
recorded at the West Line Creek Active Water Treatment Facility Compliance Point E291569 (WL_BFWB_OUT_SP21).
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Maximum Ammonia Concentrations Compliance Point E291569
1
>
E
5 o
©
= °
c
()
o
c
o ° ° °
LE) P W . 4 b ° ? « =, = °® o |0
[ ]
5001 2% °° . . -
c o o (] ® o.:. %° °
o * \d S L * o * e, ° o,
E o L __ ] 00 and © IS O ARSI CNEISENED OB ¢ oENENED ¢ (e .
=
<
0.001
Jan-17 Mar-17 May-17 Jun-17 Aug-17 Oct-17 Dec-17
e WL _BFWB_OUT_SP21 Ammonia As N = \WLC - Permit 107517 Maximums
Maximum BOD Concentrations Compliance Point E291569
30
25
>
E
- 20
h=
<
T 15
(&)
c
o
@)
8 10
m
[ ]
e o
5 [ )
[EPErEHEIEI G EEEIGHEIEN ] GHO GGG GGG ED G EIEHI GG ] GHUD G GHEN EIEEN G G GNP EIED Gt | D SD U GG EIb G G SO Goab | ae}
0
Jan-17 Mar-17 May-17 Jun-17 Aug-17 Oct-17 Dec-17
e WL_BFWB_OUT_SP21 Biological Oxygen Demand 5-Day

Figure 20. Ammonia (top panel) and Biological Oxygen Demand (bottom panel) maximum concentrations recorded
at the West Line Creek Active Water Treatment Facility Compliance Point E291569 (WL_BFWB_OUT_SP21).
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Figure 21. Minimum and maximum field pH (top panel) values and Total Phosphorus (bottom panel) maximum

concentrations recorded at the West Line Creek Active Water Treatment Facility Compliance Point E291569

(WL_BFWB_OUT _SP21).
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Figure 22. Total suspended solids maximum concentrations (top panel) and total flows (bottom panel) recorded
at the West Line Creek Active Water Treatment Facility Compliance Point E291569 (WL_BFWB_OUT_SP21).
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2.2 Site Performance Objectives at Order Stations

As noted in Section 1.1.2, seven Order Stations have been designated to monitor water quality in the
Elk Valley (i.e., the Designated Area), and ultimately evaluate the implementation success of the
ABMP. To aid in this evaluation, short-, medium-, and long-term SPOs have been established at each
Order Station. SPOs are required to be attained by the outlined timeframes. A summary of the Order
Stations and their respective short-term SPOs are presented in Table 12 below.

Table 12. Short-term site performance objectives established at Order stations within the Elk Valley.

EMS ID Site ID Constituent Monthly Average SPO Timeframe
Total Selenium 63 pg/L December 31, 2019
Nitrate-N 20 mg/L as N Immediately
0200378 GH_FR1 -
- Sulphate 429 mg/L Immediately
Dissolved Cadmium 0.39 pg/L Immediately
Total Selenium 51 pg/L December 31, 2019
Nitrate-N 18 mg/L as N Immediately
0200028 LC_LC5 -
- Sulphate 429 mg/L Immediately
Dissolved Cadmium 0.39 ug/L Immediately
Total Selenium 19 pg/L Immediately
Nitrate-N 3mg/Las N Immediately
E206661 GH_ER1 -
- Sulphate 309 mg/L Immediately
Dissolved Cadmium 0.24 pg/L Immediately
Total Selenium 23 pg/L Immediately
Nitrate-N 4 mg/Las N December 31, 2019
0200027 EV_ER4 -
- Sulphate 429 mg/L Immediately
Dissolved Cadmium 0.24 ug/L Immediately
Total Selenium 19 pg/L Immediately
Nitrate-N 3mg/L as N December 31, 2019
0200393 EV_ER1 .
- Sulphate 429 mg/L Immediately
Dissolved Cadmium 0.24 pg/L Immediately
Total Selenium 19 pg/L Immediately
Nitrate-N 3mg/L as N December 31, 2019
E294312 RG_ELKORES -
- Sulphate 429 mg/L Immediately
Dissolved Cadmium 0.24 ug/L Immediately
Total Selenium 2 pg/L Immediately
Nitrate-N 3mg/L as N Immediately
E300230 RG_DSELK -
- Sulphate 308 mg/L Immediately
Dissolved Cadmium 0.19 pg/L Immediately

Notes:

1. Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository.

2. As was the case for effluent limits developed for Compliance Points, SPOs for cadmium are hardness dependent and for purposes herein have been set at
360 mg/L as CaCOs (sites 0200378, 0200028, and E206661), 200 mg/L as CaCOs (sites 0200027, 0200393, and E294312), and 150 mg/L as CaCOzs (site
E300230), respectively.
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A summary of 2017 water quality data recorded at Order Stations relative to current SPOs are
presented in Figure 23 (0200378; GH_FR1), Figure 24 (0200028; LC_LC5), Figure 25 (E206661,
GH_ER1Y), Figure 26 (0200027; EV_ERA4), Figure 27 (0200393; EV_ER1), Figure 28 (E294312;
RG_ELKORES), and Figure 29 (E300230; RG_DSELK).

All of the above-mentioned figures have been set-up and presented in a consistent format.
Specifically, each figure is divided into four quadrants (panels) with nitrate-N concentrations appearing
in quadrant 1 (top right panel), total selenium in quadrant 2 (top left panel), sulphate in quadrant 3
(bottom left panel), and dissolved cadmium in quadrant 4 (bottom right panel). Based on review and
input from the EMC regarding the 2016 annual report, future SPOs have been included in the figures
below for Order Stations that do not have a current SPO associated with them at this time. These
future SPOs are represented by a dashed blue line and the dates that they will come into effect are
indicated in the legend of the figure. Based on 2017 data and as illustrated within Figures 23 through
29, current SPOs were attained at all Order Stations.
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Order Station 0200378 (GH_FR1)
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Figure 23. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station 0200378 (GH_FR1).
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Order Station 0200028 (LC_LC5)
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Figure 24. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station 0200028 (LC_LC5).
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Order Station 0206661 (GH_ER1)
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Figure 25. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station 0206661 (GH_ERT).

Teck Coal Limited
March 31, 2017

Page 39



Permit 107517 Annual Report

Order Station 0200027 (EV_ER4)
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Figure 26. Plot of monthly average total selenium,

nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station 0200027 (EV_ER4).

Teck Coal Limited
March 31, 2017




Permit 107517 Annual Report

Order Station 0200393 (EV_ER1)
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Figure 27. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station 0200393 (EV_ER1). Individual data points are illustrated.
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Order Station E294312 (RG_ELKOREYS)

Total Selenium Concentration - Order Station EMS# E294312 Nitrate Concentration - Order Station EMS# E294312
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Figure 28. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station E294312 (RG_ELKORES). Individual data points are illustrated.
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Order Station E300230 (RG_DSELK)

Total Selenium Concentrations - Order Station EMS#E300230 Nitrate Concentrations - Order Station EMS#E300230
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Figure 29. 