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DOCUMENT BACKGROUND

On October 20, 2016, Mount Polley Mining Corporation (MPMC) formally applied to the British
Columbia Ministry of Environment (MoE) to amend Environmental Management Act Permit 11678,
issued to MPMC by the MoE, for the Long-term Water Management Plan (LTWMP) for the Mount
Polley Mine.

An Application for Authorization to Discharge Waste under the Environmental Management Act was
submitted to the MoE for each of the two (2) discharges contemplated in the LTWMP: the discharge
of mine contact water into Quesnel Lake; and the discharge of mine contact water (via groundwater)
to Bootjack Lake. Together, these two (2) documents are herein referred to as the “Application”.

The purpose of the Application is to receive authorization for the discharge of mine contact water from
the Mount Polley Mine during its operating life, in accordance with the LTWMP. Implementation and
operation of the works proposed by MPMC in the LTWMP would require: a permit amendment from
the MoE under the Environmental Management Act; a project review from Fisheries and Oceans
Canada (DFO) under the Fisheries Act; approval from, and notification to, the British Columbia
Ministry of Forests, Lands, & Natural Resource Operations (MFLNRO) under the Water Act; approval
from the MFLNRO under the Lands Act; and, notification to Environment Canada as required by the
Metal Mining Effluent Regulations under the Fisheries Act.

In support of the Application, a Consultation Plan was submitted to the MoE on October 20, 2016. The
Consultation Plan describes activities to be completed by MPMC following submission of the
Application, specifically regarding the public consultation period initiated by posting of the
Environmental Protection Notice (EPN). As noted in the Consultation Plan, posting of the EPN and
subsequent activities do not represent the initial consultation associated with the Application.
Consultation in the context of water management planning for the Mount Polley Mine site has been
ongoing during the Mine’s development and operation, and, more specifically regarding the
Application, since the foundational failure of the Mount Polley Mine Tailings Storage Facility on
August 4, 2014.

As noted in Section 4 of the Consultation Plan:

“MPMC will document activities and submit a final Consultation Report to the MoE upon the
conclusion of consultation for the water discharge permit amendment application. This
Consultation Report will include a summary of consultation activities conducted as well as
present questions and comments raised during such activities and corresponding responses
provided by MPMC.”

This document, Public Consultation Report, dated February 28, 2017, is provided by MPMC to the
MoE to fulfill this requirement to document activities and submit a Consultation Report summarizing
consultation activities, questions and comments, and MPMC responses.
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MOUNT POLLEY MINE

LONG-TERM WATER MANAGEMENT PLAN — PUBLIC CONSULTATION REPORT

1.0 BACKGROUND

On October 20, 2016, Mount Polley Mining Corporation (MPMC) formally applied to the British
Columbia Ministry of Environment (MoE) to amend Environmental Management Act (EMA)
Permit 11678, issued to MPMC by the MoE, for the Long-term Water Management Plan
(LTWMP) for the Mount Polley Mine (the “Mine”).

The formal application followed, and was informed by, significant dialogue and collaboration with
regulators, the public, First Nations, government and stakeholders; its development and content
reflects consultation in the context of water management planning completed as part of a process
ongoing since the foundational failure of the Mine’s Tailings Storage Facility (TSF) on August 4,
2014. MPMC would like to thank and acknowledge all those that have participated in this dialogue
and collaboration.

An Application for Authorization to Discharge Waste under the EMA was submitted to the MoE
by MPMC for each of the two (2) discharges contemplated in the LTWMP: the discharge of mine
contact water into Quesnel Lake; and the discharge of mine contact water (via groundwater) to
Bootjack Lake. Together, these two (2) documents are herein referred to as the “Application”.

The purpose of the Application is to receive authorization for the discharge of mine contact water
from the Mine during its operating life, in accordance with the LTWMP. Implementation and
operation of the works proposed by MPMC in the LTWMP would require: a permit amendment
from the MoE under the Environmental Management Act; a project review from Fisheries and
Oceans Canada under the Fisheries Act; approval from, and notification to, the British Columbia
Ministry of Forests, Lands, & Natural Resource Operations (MFLNRO) under the Water Act;
approval from the MFLNRO under the Lands Act; and, notification to Environment Canada as
required by the Metal Mining Effluent Regulations under the Fisheries Act.

The Application specifically references a document, Mount Polley Mine Long Term Water
Management Plan: Permit Amendment Application under the Environmental Management Act:
Technical Assessment Report, prepared for MPMC by Golder Associates Ltd. (Golder), dated
October 17, 2016 and made available to the MoE (among other groups) on October 20, 2016. This
document is herein referred to as the “LTWMP TAR”.
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The LTWMP TAR provides the details of water management planning for the Mine, including
discharge quality and quantity modelling for the operations, closure and post-closure phases. The
Application requests amendment of EMA Permit 11678 as required for the operations phase of the
Mine, and is supported by the technical assessment of the effluent discharge during operations to
identify whether or not receiving water uses would be impaired (included in the LTWMP TAR).

The Application is proposed such that MPMC (for the benefit of the environment, MPMC,
regulators, the public, First Nations, government and stakeholders) is afforded the ability to
manage surplus site contact water through a permitted discharge of treated surplus mine contact
water from the Mine site. Current authorization under EMA Permit 11678 (as last amended
September 19, 2016) allows for the discharge of treated effluent from the Mine until November
30, 2017 (Section 1.2.2), and requires that a long-term water management plan be developed and
implemented (Section 2.9). No authorization currently exists for discharge of mine contact water
beyond the current authorization, and the Mine site is subject to surplus water accumulation with
or without continued operations at the Mine.

The effluent discharge strategy currently implemented at the Mine, commonly referred to as the
Short-term Water Management Plan (STWMP), was authorized on November 29, 2015, and
reflects the effluent discharge authorized by EMA Permit 11678 to November 30, 2017 as
referenced above. The STWMP includes discharge of treated effluent to Quesnel Lake via the
Hazeltine Channel, and the key objective in its development and authorization was to manage
contact water that had accumulated at the Mine site following the TSF foundation failure, while
allowing time to develop the LTWMP. The LTWMP TAR was initially submitted in draft form
on June 30, 2016, as required under conditions of EMA Permit 11678. Feedback from the review
and comment by the MoE, the Ministry of Energy and Mines (MEM) and First Nations (and their
respective consultants) on this June 30, 2016 draft LTWMP TAR were addressed and incorporated
into the final LTWMP TAR dated October 17, 2016; the latter being submitted in support of the
Application on October 20, 2016.

In support of the Application, a Consultation Plan was submitted to the MoE on October 20, 2016.
The Consultation Plan describes activities to be completed by MPMC following submission of the
Application, specifically regarding the formal public consultation period initiated by posting of the
Environmental Protection Notice (EPN). As noted in the Consultation Plan, posting of the EPN
and subsequent activities do not represent the initial consultation associated with the Application;
consultation in the context of water management planning specifically contemplating the
Application has been part of a process ongoing since the foundational failure of the Mine’s TSF
on August 4, 2014.

The MoE indicated that the Application required public notice and provision of a thirty (30) day
period to enable public comment, which was scheduled to conclude on November 24, 2016. It was
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indicated by the MoE that MPMC would be responsible for responding to any questions related to
the Application that arose during the public review period. On November 16, 2016, the MoE
Director extended the public comment period to December 23, 2016.

As noted in Section 4 of the Consultation Plan:

“MPMC will document activities and submit a final Consultation Report to the MoE upon
the conclusion of consultation for the water discharge permit amendment application. This
Consultation Report will include a summary of consultation activities conducted as well as
present questions and comments raised during such activities and corresponding responses
provided by MPMC.”

This document, Public Consultation Report, dated February 28, 2017, is provided by MPMC to
the MoE to fulfill this requirement to document activities and submit a Consultation Report
summarizing formal consultation activities, questions and comments, and MPMC responses. The
consultation carried out meets the requirement of the Public Notification Regulation; however,
MPMC elected to undertake a considerably expanded scope of consultation than is required by
that regulation. The Consultation Plan provided outlined the activities that would be undertaken
regarding the MoE-regulated requirements, and the present document (the Public Consultation
Report) captures such consultation activities and outputs. MPMC is pleased to submit a
consultation report summarizing consultation activities, questions and comments and MPMC
responses.

2.0 PuBLICc CONSULTATION

This Public Consultation Report (the “Report™) documents consultation completed in respect to
the Application to fulfill the requirements of the MoE as detailed in the Document Background
and Section 1.0 (Background), and as set out in the Consultation Plan submitted by MPMC to the
MOoE on October 20, 2016 in support of the Application. A copy of the Consultation Plan is
included as Appendix A. As noted in the Consultation Plan, formal submission of the Application
and issuing of the EPN was not the initial consultation activity for many of the groups.

This document does not include detailed documentation of consultation completed as part of the
Cariboo Mine Development Review Committee (CMDRC) review of the Application, which has
been submitted separately to the MoE in the document, Mine Development Review Committee
Comment Tracking: Mount Polley Mine Long-term Water Management Plan Technical
Assessment Report, dated February 9, 2017.

This Report does not exhaustively document consultation completed outside of the formal
requirements of the MoE; such consultation activities will be more fulsomely described in a
separate information sharing summary.
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2.1 Referrals

Five (5) documents were provided to the MoE by MPMC as part of the formal submission of
the Application:

e alist and map of all mining claims and leases in the area;

e a Consultation Plan;

e a tracking table summarizing how the MoE’s comments on the June 30, 2016 draft
LTWMP TAR were addressed by MPMC in the October 17, 2016 final LTWMP TAR,;

e an open letter to the local communities from the Mount Polley Mine General Manager
outlining the water management strategies envisioned for the Mount Polley Mine and
summarizing the Application; and,

e the LTWMP TAR, dated October 17, 2016.

The CMDRC Chair was copied on the formal submission of the Application to the MoE.

A copy of the e-mail from MPMC notifying the MoE of the formal submission of the
Application was forwarded to representatives of the Williams Lake Indian Band (WLIB) and
Soda Creek Indian Band (SCIB; Xatsall First Nation) on October 20, 2016 through the Mount
Polley Mine Joint Implementation Committee.

The Mount Polley Mine Public Liaison Committee (PLC) was informed of the formal
submission of the Application to the MoE by MPMC on October 20, 2016, via e-mail from
MPMC.

Both the Joint Implementation Committee and the PLC, via their respective correspondence,
were referred to the Imperial Metals Corporation (Imperial Metals) website for access to the
Application and Supporting Materials.

Copies of a letter from the Mount Polley Mine General Manager outlining the water
management strategies envisioned for the Mount Polley Mine and summarizing the
Application were e-mailed on October 19, 2016 to: the City of Quesnel (Mayor and Council);
the City of Williams Lake (Mayor and Council) and the Cariboo Regional District (Chief
Administrative Officer). A copy of the respective letters is included in Appendix B.

The City of Quesnel, the City of Williams Lake, and the Cariboo Regional District, via their
respective correspondence, were referred to the Imperial Metals website for access to the
Application and Supporting Materials.

Supporting Materials were made available on the Imperials Metals website for access by the
MOoE, the Joint Implementation Committee, the PLC, City of Quesnel, the City of Williams
Lake, the Cariboo Regional District and members of the general public (notification processes
for the lattermost being as described in Section 2.2). The following Supporting Materials were
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made available on the Imperial Metals website on October 20, 2016 and remained available
in this location until January 19, 2017:

e anopen letter to the local communities from the Mount Polley Mine General Manager
outlining the water management strategies envisioned for the Mount Polley Mine and
summarizing the Application;

e the EPN for the LTWMP;

e the LTWMP TAR (dated October 17, 2016); and,

e aseries of technical posters summarizing key components of the LTWMP TAR used
to support public meeting activities

o Technical Assessment Report Overview
Options Analysis for Discharge Location
Water Balance and Water Quality Modelling
Impact Assessment for Operations

Water Treatment for Operations

Water Treatment for Closure

Long-Term Water Discharge Monitoring

O O O O O O

MPMC notes that the online availability of these materials extended through the full duration
of the public notification period, which expired on December 23, 2016.

The CMDRC Chair formally referred the Application to the CMDRC on December 7, 2016.
The CMDRC were initially referred to the Imperial Metals website for access to the
Application and Supporting Materials.

2.2 Notifications

An EPN under the EMA (the “Notice”) was drafted by MPMC for the Application: a copy of
the Notice is included in Appendix B.

As noted in Section 2.1, the Notice was made available on the Imperial Metals website, in
support of the Application, on October 20, 2016. The Notice was published in: the Williams
Lake Tribune (October 26, 2016); the Quesnel Cariboo Observer (October 26, 2016); and the
BC Gazette (October 27, 2016). A copy of the Williams Lake Tribune posting, a copy of the
Quesnel Cariboo Observer posting, and a copy of the BC Gazette posting are included in
Appendix B.

Copies of the Notice were posted at: the Big Lake Store, Clarke’s General Store (Horsefly),
the Likely Post Office, and at the Mine. Photographs of the posting of the Notices are included
in Appendix B.

As an additional initiative by MPMC, the open letter included in the Supporting Materials was
published in: the Williams Lake Tribune (October 21, 2016) and the Quesnel Cariboo
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Observer (October 26, 2016). A copy of the Williams Lake Tribune posting and a copy of the
Quesnel Cariboo Observer posting are included in Appendix B.

2.3 Public Meetings

In addition to the referral and notifications as outlined above, consultation with the public was
completed prior to and throughout the Application process. Table 2.3.1 provides a summary
of the public meetings held as part of the formal public consultation process for the
Application during the initially contemplated public consultation period (October 20, 2016
through December 23, 2016).

Table 2.3.1 Community Meeting Log

Date Event Location

October 26, 2016 Quesnel Community Meeting Quesnel (Royal Canadian Legion)
October 27, 2016 Williams Lake Community Meeting | Williams Lake (Royal Canadian Legion)
October 28, 2016 Horsefly Community Meeting Horsefly (Horsefly Community Hall)
October 29, 2016 Big Lake Community Meeting Big Lake (Big Lake Community Hall)
October 30, 2016 Likely Community Meeting Likely (Likely Community Hall)
November 14, 2016 First Nations Community Meeting Sugarcane Reserve (WLIB Gymnasium)

Community Meetings have been held prior to and throughout the Application process, and
notices are made through combinations of: publication in local newspapers; posting in public
locations; distribution in hard copy to post office boxes and through e-mail mailing lists; and
posting on the Imperial Metals website.

The Notice of Community Meeting (Williams Lake) is provided as an example in Appendix
C; copies of the Notice of Community Meeting as published in the Williams Lake Tribune
(October 21, 2016; October 26, 2016) and in the Quesnel Cariboo Observer (October 21,
2016) are included in Appendix C.

2.4 Public Comments Received

As detailed in the Notice, public comments were to be provided directly to MPMC
(inquiries@imperialmetals.com), with a copy to the MoE (Director of Mining Operations
Mount Polley, MtPolleyMinePermit@gov.bc.ca). The MoE Director indicated, in the MoE’s
formal referral of the Application for public comment, that comments on the Application
could also be submitted directly to the MoE (MtPolleyEnvironmental. Enquiries@gov.bc.ca).

Comments received by the MoE and the MEM were compiled by the MoE and provided to
MPMC on January 24, 2017 in the form of a summary table. The MoE summary table
compiled 139 comments received by the MoE and the MEM. Original copies of the comments
summarized in the MoE-provided table were not made available to MPMC. A copy of the
table, modified for presentation purposes by MPMC, is included in Appendix D.
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MPMC received 17 comments directly. Copies of comments received directly by MPMC are
included in Appendix D, and are summarized in a table thereafter. Comments received directly
by MPMC were screened for duplicates against the MoE-compiled comments: of the 17
additional comments received by MPMC, five (5) were submitted only to MPMC (i.e., twelve
were identified as duplicates already captured in the MoE-compiled summary table).

Table 2.4.1 summarizes the location of the commenters for the 144 combined comments
received (MoE-provided comments screened for duplicates against MPMC-received
comments), as available based on information included in the comments received by MPMC
or the summary table provided by the MoE.

Table 2.4.1 Unique Comments (by Location)

Location Number
Canada 111
British Columbia (BC) 102
Local* 60
Rest of BC 42
United States of America 8
Unspecified 25
Total Unigue Submissions 144

* 150 Mile House, Big Lake, Horsefly, Likely, Morehead/Morehead Creek, Quesnel Lake, Quesnel, Williams Lake

Of the 144 combined comments, three (3) groups of ‘form letter’ comments were received,
which have been denoted as Form A, Form B and Form C comments . Nine (9) comments
were derived from Form A; four (4) comments were derived from Form B; and five (5)
comments were derived from Form C. One (1) further comment was submitted under the
CMDRC review process (and subsequently responded to as part of the CMDRC process), and
two (2) comments were identical (duplicates).

Following this secondary screening, 127 unique comments were identified for review and
response by MPMC.

2.5 Summary of Responses to Relevant Concerns

MPMC received a number of thoughtfully worded submissions from members of the public.
All public comments received by MPMC were reviewed and the comments relevant to the
permit fall into seven (7) main categories: TSF foundation failure — breach response and
remediation; permitting/consultation; options analysis; Quesnel Lake; proposed effluent
discharge limits; proposed treatment; and, miscellaneous.
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2.5.1 TSF FOUNDATION FAILURE — BREACH RESPONSE AND REMEDIATION

Note: Several comments were received in regards to the TSF foundation failure and
resulting breach impacts. MPMC notes that a separate regulatory process, invoked by the
MOoE’s Pollution Abatement Order, has governed the breach response and remediation,
not the discharge permit that is the subject of the present application. As MPMC have
frequently communicated in public, a discharge permit would have been required
regardless of whether or not the failure in the glaciolacustrine layer occurred. Similarly,
the breach response activities would also occur regardless of the treated discharge options
being sought.

e The damage from the tailings that were deposited on the bottom of Quesnel
Lake is underestimated

3D models of the lake turbidity have been developed, and they predicted that the
turbidity would decline and particles of sediment would not re-suspend off the
bottom. All of MPMC'’s monitoring work has validated these predictions. Available
evidence is consistent with expectations that tailings material is not re-suspending
off the bottom of the deep parts of the lake, which is where the vast bulk of the
tailings were deposited as a result of the TSF foundation failure.

MPMC are presently completing a risk assessment that will inform how residual
sediments from the breach will ultimately be managed; this is planned to be
submitted to the MoE in 2017.

e The impact (potential or realized) of the breach is yet to be fully understood,
and work should not proceed until it is

The foundation failure of the TSF has been the subject of ongoing assessment since
August 2014, with information provided in a range of deliverables, including a
Post-Event Environmental Impact Assessment Report (PEEIAR) and Update, and
a Human Health Risk Assessment and Ecological Risk Assessment (to be submitted
to the MoE in 2017).

The LTWMP TAR focussed on assessment of the proposed discharge of treated
effluent from the Mine for a defined operations period. The foundation failure of
the TSF in 2014 was not the focus of this assessment.
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o potential impacts, specifically on fish are not yet understood

The testing that MPMC did on fish eggs and alevins showed that even the
water that flowed down the Quesnel River at the Quesnel River Research
Centre (QRRC), when the turbidity from the tailings breach was at its
highest in the winter of 2014/2015, did not have a negative effect on the
early development stages for fish. This is related to the fact that the copper
in the Mine tailings is hosted in minerals that are very stable and do not
break down easily or dissolve in lake water.

The negative effect of copper on the sense of smell of fish is caused by
dissolved (ionic) copper, not copper in particulates (solid mineral phases).
Even then, its effects are ameliorated by binding with substances present in
natural waters, such as organic carbon. The levels of dissolved copper in
Quesnel Lake at Hazeltine Creek and in the discharge are below known
thresholds for olfactory impacts on salmon. In fact, the measured dissolved
copper in Quesnel Lake even in the months immediately after the breach
did not approach levels where there has been a demonstrated effect on the
sense of smell of fish.

o sediments deposited from the breach, specifically those in Quesnel
Lake, are bioavailable

MPMC notes that the permit application is for the discharge of treated
waters and not sediments.

SRK Consultants undertook an extensive geochemical testing program that
evaluated whether tailings in sediments would leach metals under a variety
of environmental conditions. They found that submerged tailings are stable
and not expected to leach metals in bioavailable form. These geochemical
predictions are supported by some of the early data coming in from MPMC
breach response studies, which are part of the Ecological Risk Assessment.
The report has not yet been prepared because some of the sample results
have not yet come in. However, as noted, the breach response program is a
separate regulatory initiative.
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2.5.2 PERMITTING/CONSULTATION

e The mine was permitted under the pretense that water would never be
discharged from the site

The Mine has a positive water balance, which means that there is more yearly
rainfall at the site than there is evaporation. This water surplus was forecast before
the Mine started operation, and, as discussed with our neighbouring communities
during the original consultations that were carried out during the 1990s, was
contemplated in the (subsequently approved) Environmental Assessment
application. At that time, the discharge strategy contemplated in the Environmental
Assessment was to settle the surplus water in settling (sedimentation) ponds and
discharge to the local lakes and creeks near the Mine.

During the early development of many mines in BC, the mines do not discharge
because they require water for their process early in the mine’s life. As this initial
need is met, most BC mines develop a positive water balance and must have a
discharge under permit. The Mount Polley Mine is no different. In the original
Environmental Assessment documentation, it is indicated that treatment of site
contact water would be through a sediment pond prior to distributed discharge to
local watersheds. As both technology and government expectations have evolved
since that time, the current permit application is based on a higher level of
treatment than initially was planned, but eventual discharge was a stated part of
the mine plan.

MPMC retained a team of qualified professionals to review and modernize the
previous plans and make sure that MPMC are applying best practices to manage
surplus site water. This work is presented as the LTWMP TAR.

¢ No consultation has been completed with First Nations

The Mine is in the traditional territory of the SCIB and the WLIB. MPMC has
Participation Agreements in place with both First Nations and those agreements
were the first to be completed by any mining company in BC at a brownfields site.
MPMC regularly meets with the SCIB and WLIB through its Joint Implementation
Committee, which is a platform for ongoing information sharing regarding the
Mine and its activities. MPMC appreciates the strong relationship and partnerships
between MPMC and the First Nation communities and appreciates their
collaboration in the development of this LTWMP. Dialogue has been extensive and
ongoing throughout.
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2.5.3 OPTIONS ANALYSIS

¢ No alternatives to Quesnel Lake were considered

MPMC and their consultants evaluated over a dozen options to determine the best
overall option that considers environmental, technological, social and economic
factors. Of these options, three were considered viable.

1. Distributed discharge to local waterbodies: This option is preferred, but not
feasible during operations. MPMC is continuing to pursue this option so
that it can be implemented in a phased approach or transition. The goal is
to make that transition at closure of the Mine, though it may be sooner (or
later) depending on the results of ongoing studies.

2. Discharge to Quesnel Lake

3. Discharge to Quesnel River

Both of the latter two options are feasible, but the Quesnel Lake option was deemed
better overall based on a comparison of nine of the twelve environmental,
technological, social and economic factors. Please refer to LTWMP TAR Appendix
G, Attachment 2. This table shows the details of the options analysis that was
completed and the rankings for each of the options analyzed (including the Quesnel
River option). Economic and environmental rankings are included.

The Options Analysis presented in the LTWMP TAR and the supplementary
memorandum dated 20 January 2017, “Addendum to Mount Polley Mine Long
Term TAR Options Analysis” (Golder; attached in Appendix E to this Report),
followed extensive pre-application community, First Nations and regulatory
consultation - this is a process that was maintained through the STWMP TAR
development and continued between the implementation of the (current) STWMP
and the development of the (proposed) LTWMP and associated TAR. MPMC are
aware through that consultation that Quesnel River discharge, downstream of the
community of Likely was that community 's preferred option; however, that option
is environmentally less favourable, as detailed in the LTWMP TAR and
supplementary memorandum.

MPMC has accepted our consultants’ recommendation that Quesnel Lake is the
best receiving environment for treated effluent and that forms the basis of the
present permit application. At the same time, MPMC are initiating a number of
research projects, including designing pilot systems to test alternative discharge
sites and treatment strategies on our consultants’ recommendations. The main
drivers for these projects and the basis for their recommendation are
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environmental; however, they are also informed by input that MPMC have received

from the WLIB and SCIB as well as local community members. MPMC are
optimistic that we will be able to significantly reduce the amount of treated water
that requires discharge into Quesnel Lake during the operating phase of the Mine
and especially in the future.

e Quesnel Lake is being proposed as it is already impacted by the breach

The basis for selection of Quesnel Lake is provided in the LTWMP TAR, and
detailed in the supplementary options evaluation memorandum (20 January 2017;
Golder). None of the criteria used to inform selection are related to the breach. As
noted above, the breach is part of a separate regulatory program from the permit,
which would be required regardless of the breach.

o baseline comparisons in Quesnel Lake are to post-breach water quality

Baseline water quality time periods and locations were defined in Section
3.4 of the LTWMP TAR using the reference condition approach. Baseline
data for Quesnel Lake were derived from measurements collected east of
Cariboo Sill, so they do not include the influence of the foundation failure
of the TSF or the existing discharge.

e Quesnel Lake is being proposed as it is the cheapest option

Of the five options evaluated in the Options Analysis (LTWMP TAR Appendix G),
the Quesnel Lake option was the second most expensive. The Quesnel Lake option
is objectively not the “cheapest” nor “easiest” option. It is, however, the most
appropriate option for a number of reasons articulated in the Options Analysis in
the LTWMP TAR. Cost was not a primary determinant of the option selected.

Additionally, the sensitivity analysis included in the 20 January 2017
supplementary memorandum showed that Quesnel Lake option was superior to the
Quesnel River option even if all sub-criteria under Environmental, Technological,
Social, or Economic pillars are discounted independently (i.e., one at a time).

e Why not Quesnel River rather than Quesnel Lake?

The Options Analysis reflects the version that was sent to multiple parties, including
government, First Nations and local community representatives in May
2016. Following receipt of feedback at that time, the Options Analysis was
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finalized. As shown in the Options Analysis and a supplementary memorandum
dated 20 January 2017, the Quesnel Lake option was shown to be superior to the
Quesnel River option in nine of twelve criteria.

The Options Analysis in Appendix G of the LTWMP TAR has weighed Science,
Technology, Social Responsibility and Technology evenly. The Quesnel River
option does not meet the requirements as detailed in the Options Analysis and as
further detailed at the 15 December 2016 Cariboo Mine Development Review
Committee meeting. At that meeting, a number of additional consequences and risk
factors associated with the Quesnel River option were also highlighted and an
analysis was provided of the constraints to primary objective — water management
— were also detailed.

An additional significant factor that influenced this analysis is that Quesnel River
is important habitat for rainbow trout, salmon and other fish species, and much of
this reach of river is spawning habitat. In contrast, the diffusers in Quesnel Lake
are very deep where fish do not spend a lot of time and do not spawn. The other
main factor is that Quesnel River is a variable flow system whereas Quesnel Lake
IS not subject to variations in flow. This makes dispersal of the plume in the lake
more reliable and predictable than in the river. The physical stability of the diffuser
is also a consideration — the installation in Quesnel Lake is very deep, compared to
in Quesnel River where it could be an obstacle to river users during low flow and
it could get damaged by ice or other debris in this high-energy river. Additional
factors are discussed in Appendix G of the LTWMP TAR.

The Options Analysis clearly reflects that the input from local stakeholders who
have expressed a strong preference to have the discharge located downstream of
where they live.

Additionally, the 20 January 2017 sensitivity analysis showed that Quesnel Lake
option was superior to the Quesnel River option even if all sub-criteria under
Environmental, Technological, Social, or Economic pillars are discounted
independently (i.e., one at a time). The Quesnel River option is only deemed
preferable if social preferences are considered at the exclusion of other
considerations, including environmental factors.
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2.5.4 QUESNEL LAKE

e There is not adequate baseline data for Quesnel Lake

Various time periods were used based on the available information and what has
occurred in each area contemplated in the LTWMP TAR. There were insufficient
pre-Mine or pre-breach water quality data for Quesnel Lake to define baseline
conditions for those periods, as documented in the PEEIAR and described in the
2015 STWMP TAR. Therefore, current water quality data from outside the West
Basin, which represents reference locations not influenced by the breach or the
existing discharge, were used to define baseline.

e The modelling for the mixing of water in Quesnel Lake is not well understood
or reliable

The results of the Cormix (nearfield mixing) model (Appendix H to the LTWMP
TAR) indicated the diffusers in Quesnel Lake can be configured to attain more than
40 times dilution. A far field hydrodynamic model (Appendix J of the LTWMP TAR),
accounting for stratification and seiching in Quesnel Lake also demonstrated a
similar dilution factor could be achieved. Monitoring since 1 December 2015
(commencement of effluent discharge under EMA Permit 11678 for the STWMP)
has confirmed that these predictions are both reliable and conservative.

A memorandum dated 25 November 2016, “Analysis of Observed Dilution in
Quesnel Lake, Mount Polley Mine, BC” (Golder; attached in Appendix E to this
Report), describes the verification of the near-field dispersion model.

The Quesnel Lake hydrodynamic model (LTWMP TAR Appendix J) accounts for
the limnological characteristics of Quesnel Lake mechanistically. The model shows
that concentrations of treated effluent constituents will not accumulate in Quesnel
Lake to levels exceeding BC WQGs. The level of assessment in the LTWMP TAR,
which includes this three-dimensional hydrodynamic model projecting several
years into the future is a level of enhanced evaluation that is uncommon for
discharge permitting studies but adds considerable confidence to the predictions
that water uses will not be harmed.

e There has been a change in the colour of Quesnel Lake

MPMC are aware of reports from residents and has expended considerable efforts
in pursuit of these reports. A technical memorandum, dated 9 February 2017,
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“Quesnel Lake Water Colour” (Golder; attached in Appendix E to this Report),
addresses Quesnel Lake colour.

e The discharge will re-suspend sediments from the bottom of Quesnel Lake

Resuspension of sediment was not pertinent to the development of the permit limits
proposed in the LTWMP TAR because the diffusers were configured to preclude
disrupting sediment resuspension and because total suspended solid (TSS)
measurements have been consistently close to or below detection at monitoring
point QUL-58 since discharge began on 1 December 2016 under the STWMP.

The permit limits proposed in the LTWMP TAR were designed to be protective of
the water uses in Quesnel Lake including designing an outlet system that will not
disturb sediments in Quesnel Lake. The hydrodynamic model (Appendix J of the
LTWMP TAR) accounts for seiching, residence times and overturning. Therefore,
influences of these processes on the dilution factor used to propose effluent permit
limits have been accounted for in the model.

PROPOSED EFFLUENT DISCHARGE LIMITS

e Proposed effluent limits are greater than those currently authorized in the
STWMP

The Mine has been discharging treated water into Quesnel Lake since 1 December
2015 under the STWMP. This water has been discharged into the constructed
Hazeltine Channel, and carried to sedimentation ponds near Quesnel Lake, from
where it flows into two buried pipes and is discharged (via diffusers) into the lake
at depth.

The current EMA Permit 11678 limits were derived under the assumption that all
water to be discharged would be passed through the Springer Pit, which reduces
peak concentrations of all constituents and removes nearly all particulate metals
and TSS. This will not be the case for the remainder of operations, nor for closure.
The Springer Pit will soon be drawn down entirely and the discharge will be subject
to more variability, which means occasionally higher concentrations. Hence,
proposed limits in the LTWMP TAR are necessarily higher.

The Mine is also applying for higher rates of discharge for limited periods of time
to be better able to manage periods of high flow (for example at spring freshet),
and for higher limits for some of the elements in the discharge, to allow for some

variability in flows and composition of site water. However, even with these new
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permit limits, the water quality in the treated discharge will continue to be of a high
quality, and the EMA Permit 11678 limits proposed in the LTWMP TAR that apply
at the end-of-pipe result in concentrations at the edge of the IDZ that meet or are
lower than chronic BC WQGs and will not result in acute toxicity at the end-of-
pipe. Both the current and the proposed EMA Permit 11678 limits are protective of
water uses in Quesnel Lake, including the protection of aquatic life and drinking
water.

e The proposed discharge is toxic and/or tailings

Regular toxicity testing of the discharge since December 1, 2015 has confirmed that
the water being discharged is not toxic. Discharge of toxic water is prohibited by
both the federal Fisheries Act and the provincial EMA.

The Mount Polley Mine will not discharge any solid tailings or tailings slurry as
part of the effluent discharge to Quesnel Lake. At no time has this been
contemplated or proposed.

e The proposed discharge will cause pollution

The derivation of effluent permit limits proposed in the LTWMP TAR was based on
the protection goal of attainment of BC WQGs at edge of IDZ and non-toxic at end-
of-pipe. The effluent permit limits proposed in the LTWMP TAR provide
enforceable limits that are protective of the environment and do not cause pollution
(as per the EMA definition of pollution: “the presence in the environment of
substances or contaminants that substantially alter or impair the usefulness of the
environment”).

e The proposed discharge will contain deleterious materials

As described in Section 2.4 of the LTWMP TAR, deleterious substances are defined
in the Metal Mining Effluent Regulation which defines “deleterious” in the context
of metal mines (this includes the Mount Polley Mine). All constituent concentrations
in the Mine effluent are below Metal Mining Effluent Regulation Schedule 4 limits,
and the effluent is non-toxic as predicted by chemical concentrations and confirmed
by whole effluent toxicity testing. Therefore, the discharge is not “deleterious”.
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e Dilution is not an acceptable solution

Water quality guidelines for designated uses are specifically developed to be
applied to the receiving water, outside of the IDZ which is located in the immediate
area of the point of discharge. They do not apply to the point of discharge (end-of-
pipe in the case of the LTWMP TAR) because the pipes are not a habitat. However,
dilution is not the solution that MPMC have relied upon. MPMC have applied the
MoE’s Best Achievable Technology (BAT) policy. The BAT policy puts
requirements on dischargers for treating effluents to a high standard and does not
rely on dilution alone to mitigate potential impacts. IDZs are typically only allowed
when BAT has been applied. The mixing zone concept recognizes that dilution is a
normal physical process and the IDZ is a small area in which mixing occurs. A
person applying for a discharge permit must demonstrate that their discharge will
not cause “pollution” as defined in the EMA. The simplest application of this
definition is to confirm that concentrations are lower than the applicable water
quality guideline. In the assessment carried out for the Mine (the TAR), water
quality guidelines, for all water uses, are met.

e Discharge should meet aquatic guidelines before dilution

As discussed in Section 6.3.1.3. of the TAR, WQGs are not intended to be applied
to effluents, nor were they developed with that as their intended use. BC WQGs
apply at the edge of the IDZ.

BC’s WQGs represent safe levels of substances that protect different water uses,
including: drinking water, recreation, aquatic life, wildlife and agriculture. The
assessment used chronic BC WQGs protective of the most sensitive water use,
typically the protection of aquatic life. The aquatic life guidelines used are
protective of the most sensitive species and life stage indefinitely. Therefore, in the
assessment, constituents were not identified to be of concern if predicted
concentrations were below these safe levels that indicated adverse effects and
impairment of water uses would not be expected to occur. This is a standard
approach to assessing discharges within BC and elsewhere.

This topic was discussed at several community meetings throughout the
development and review processes for both the STWMP and LTWMP. BC WQGs
provide policy direction to those making decisions affecting water quality. They are
conservative (cautionary) in nature. Provincial policy allows the derivation of
higher benchmarks on a site-specific basis, supported by scientific rationale;
however, the treated discharge for the Mine is of sufficient quality that generic BC

17/25



2.5.6

Mount Polley Mine
Long-term Water Management Plan — Public Consultation Report

WQGs can be used in the assessments, notwithstanding the built-in conservatisms
of the guidelines. By meeting BC WQGs, environmental and human uses of water
are protected, with confidence. For these reasons, BC WQGs provide a cautionary
and broadly accepted basis for the Effects Assessment and Water Management Plan
in the LTWMP TAR. The MPMC application of water quality guidelines is correct
in science, policy and (conservatively) law.

e Water needs to be as good or better than receiving environment prior to
discharge

There is no scientific basis for the comparison between effluent limits and lake
concentrations. This assertion is not consistent with a scientifically-based
evaluation, nor is it consistent with provincial policy respecting discharge permits.
Constituent concentrations have been modelled and measured to meet BC WQGs,
meaning that all water uses are protected in Quesnel Lake.

e Monitoring of the proposed discharge is important

MPMC has proposed monitoring for the LTWMP TAR be incorporated into the
Comprehensive Environmental Monitoring Program.

PROPOSED TREATMENT

e Reverse Osmosis was previously contemplated, why isn’t it being used now?

Reverse osmosis is not a suitable technology for long-term water management
because approximately 40% of the water treated is reject water. That amount can
be reduced somewhat at the expense of greater energy use but it still results in an
accumulation of large amounts of reject water that is of a worse quality than the
original mine contact water and needs to be stored, which is not considered a best
practice. Reverse osmosis is not considered a BAT for the Mine and would result in
greater water management problems (quantity and quality) within a few years of
operation. It would also require storage of large volumes of water, which is not a
recommended practice.

MPMC notes that the reverse osmosis plant previously contemplated for use at the
Mine was part of an interim water management plan then proposed, and that
MPMC purchased this plant in advance of receiving such authorization to
discharge. MPMC purchased an additional WTP as part of the STWMP, as this
alternative treatment system was selected through the BAT process.
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e Untreated water has been, and is proposed to be, discharged from the site to
Quesnel Lake

Only water that contains constituent concentrations below the approved limits in
EMA Permit 11678 (present or future) can be discharged using the passive
treatment (or any) process. According to all the existing permits and regulations,
and to the permit amendment that the Mine has requested as part of the LTWMP,
MPMC will not be releasing untreated Mine site water to Quesnel Lake.

In 2015, MPMC applied to the MoE for a “bypass” of the WTP in case of high
water flows. The original bypass authorization was intended to expedite drawing
down the water levels in the Springer Pit with the objective of minimizing the
volume of water stored on site. This bypass however, would only allow the Mine to
bypass the WTP if the water to be bypassed met the permit limits that applied to
water that had been treated. Unfortunately, there was considerable misinformation
surrounding the use of this bypass authorization (which was granted); however, the
Mine never had to use this bypass, so no untreated water (effluent) was released.

There are three modes of operation for the WTP. 1) active mode, in which reagents
are added to the water and mechanical mixing is active. 2) passive mode, in which
the chemical dosing systems and mechanical mixing are offline (not active). This
mode is in operation when the influent water coming to the WTP meets the
discharge criteria without the need for active treatment. 3) proposed modified
active mode. In addition to the features provided for the active mode, the modified
active mode would allow for more chemicals (higher PAC dosage) or other
chemicals (e.g., trimercaptotriazine) to be added to the water to further reduce
copper concentration in the influent water during freshet. Both the active and
passive modes include passing of the waters through the WTP, including the
lamella, and rely on continuous water quality monitoring (which is done with the
turbidity meters installed in the inlet piping and clarifier).

The WTP has successfully operated in passive mode, notably between May 2016
and January 2017, which allowed MPMC to discharge surplus water from the site
at the authorized flow rate while meeting EMA Permit 11678 water quality limits.
However, the WTP only operated in passive mode when treatment (i.e., reduction
in constituent concentrations to acceptable levels) had already been provided by
the Springer Pit. The Springer Pit has effectively treated the water by removing
particulate metals to below EMA Permit 11678 limits. In the absence of this pre-
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treatment, the WTP would be operated in active mode, as is the status of the water
management strategy at the time of the writing of this Report.

Bypass is not the same as passive mode; it refers to bypass of the WTP. No
application is being made to entirely bypass the WTP given appropriate water
quality. MPMC will be trialing passive treatment options and these may provide
water that is suitable for discharge without further treatment in the WTP.

e Proposed plan does not discuss what happens post-closure

The main purpose of the LTWMP TAR is to propose effluent limits for the remaining
years of Mine operations. As described in Section 1.0 of the LTWMP TAR, closure
water quality predictions were provided so that the proposed water management
plan was adaptable to closure and to inform the design of the passive treatment
system at a conceptual level. Closure/post-closure effluent limits are not proposed
as part of the LTWMP TAR and are more appropriately defined as the Mine
approaches the closure stage. With regards to closure, this is part of a process
covered in the Reclamation and Closure Plan (RCP).

As presented in the Section 5.2.3 of the LTWMP TAR, "the objective of the RCP is
to return the areas of mining disturbance to equal or better land capability than
which existed prior to the mine being developed.” This includes reclaiming Mine
site facilities (e.g., waste rock dumps) and returning site drainages back to their
natural watersheds, to the maximum extent possible. Water quality monitoring and
water quality modelling predictions indicate that several drainages may require
treatment at closure. MPMC plan to treat these drainages using passive water
treatment systems; however, prior to implementing these systems, they need to be
designed, piloted and proven to be a feasible solution to treat water in perpetuity.
If the technology cannot be proven prior to closure, additional study will be
required to design a sustainable passive treatment system that can achieve the
objectives of the RCP.

e Passive treatment work and distributed discharge should be pursued; why
hasn’t work started on this already?

Work on passive treatment and distributed discharge is already underway, and has

been since the late 2000s, notably as part of a partnership with the University of
British Columbia and other members of the mining industry.
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As discussed in Sections 5.5.3 and 6.4 of the LTWMP TAR, only operations phase
discharges are part of the present application for an amendment to EMA Permit
11678; however, closure and post-closure discharge water qualities were
developed to inform the development of the LTWMP (e.g., inform the piloting of
passive/semi-passive treatment designs). This conceptual information presented in
the TAR has since been superseded by information provided in the RCP Update
January 2017 (Mines Act Permit M-200).

MPMC is working to develop a Work Plan for continuing passive water treatment
research, specifically highlighting the completed and ongoing work with Golder
and Contango. This work was advanced (relative to the information contained in
the Annual Environmental and Reclamation Reports and the LTWMP TAR) in the
15 January 2017 update to the RCP. There is currently lots of interesting research
underway and MPMC are planning additional work; the Work Plan is anticipated
to be submitted to the MoE following a decision on the LTWMP amendment
application.

¢ Dilution is being proposed instead of the Best Available Technology

The MoE BAT policy was followed in the identification of appropriate-to-site
treatment at source. Dilution is an inevitable physical process that occurs and
consistent with BC environmental policy, a small zone is defined for this physical
process to take place and to identify whether or not the WQG are met after that
initial dilution in the near-field. This is the appropriate application of WQG.

¢ No change in treatment is being proposed, how is this Best Available
Technology?

Attachment B of Appendix E (Proposed Water Treatment Plan for Operations
Phase Water Management) of the LTWMP TAR refers to BAT assessment that was
prepared for the STWMP, indicating that the BAT assessment was conducted,
leading to the installation of the Actiflo system for the restricted operations phase.
The same rationale used in the selection of the Actiflo system for the restricted
operations applies for the operations phase, which includes a modification to the
system to improve the performance of the Actiflo system (specifically for additional
copper treatment).

Notwithstanding this BAT assessment, MPMC have been actively pursuing
additional options to further improve our water management in a manner that our
consultants have recommended as part of continual improvements. These
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improvements also take into account what MPMC and our consultants have heard
from First Nations and the local community with regards to their desired treatment
and discharge options. These methods are not proposed because there are a variety
of technological and design parameter uncertainties that MPMC are working to
resolve but must resolve before we can commit to a specific method.

e The water treatment plant installed hasn’t been able to treat the 0.33m3/s
proposed, how is this reliable?

The water balance and receiving water quality results are based on an assumed
maximum discharge rate of 0.33 m%s (after 1 July 2016). The nominal design
capacity of the WTP is 0.23 m%s. At the time the water balance model for the
LTWMP TAR was developed, the WTP was still being commissioned, and the actual
treatment capacity had yet to be determined (initially the WTP was operating below
the nominal design capacity).

Since that time, the WTP has been operated for extended periods in “passive mode”
at a rate of 0.3 m%/s, which is the maximum allowable under current EMA Permit
11678 conditions. The maximum treatment capacity in “passive mode” is likely to
be higher than 0.3 m®/s, but cannot be verified at this time due to such verification
requiring use of the discharge infrastructure to the Hazeltine Channel (which is not
authorized under the existing EMA Permit 11678 conditions).

In “active mode”, the WTP has been operated at a maximum of approximately 0.28
m?3/s, but it is noted that commissioning is ongoing following the return to active
mode from passive mode in January 2017, and that the maximum discharge rate
cannot be verified at this time due to such verification requiring use of the discharge
infrastructure to the Hazeltine Channel (which is not authorized under the existing
EMA Permit 11678 conditions).

Moving forward, MPMC will be trialling passive treatment options, and effluent
from the passive cells may be suitable to bypass the WTP (as it will be treated

passively) and ‘make up’ or displace a portion of the waters discharged through
the WTP.

As part of the RCP, MPMC intends on diverting site water and treating it at source
with a target of distributed discharge (i.e., not all flow would report to the WTP as
it would be treated, as required, by independent systems). This would further reduce
the average annual discharge required to be directed to the WTP. MPMC will be
pursuing pilot passive/semi-passive system(s), and if successful, these could be used
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to treat water during operations (in advance of targeted use in closure and post-
closure). While the proving of passive/semi-passive treatment systems is occurring,
treated water would be discharged to Quesnel Lake via the WTP, operating at or
below the design WTP capacity of the currently installed system.

MISCELLANEOUS

e Precautionary Principle

Reference was made to the Canadian Environmental Assessment Act which
references (without defining) the precautionary principle. In that Act (which is not
part of the present process) reference to “precautionary” in implementation of
decisions are that decisions should be made in a precautionary manner

(S.4(1)(b.9)).

The United Nations defines the precautionary principle as “where there are threats
of serious or irreversible damage, lack of full scientific certainty shall not be used
as a reason for postponing cost-effective measures to prevent environmental
degradation”. This same definition also occurs in other federal statutes, such as the
Canadian Environmental Protection Act.

MPMC notes that the evaluation of the effluent permit has proceeded in a
precautionary manner, even though the precautionary principle does not apply to
EMA. Conservative assumptions have been made in the LTWMP TAR, uncertainty
has been evaluated and cautionary benchmarks have formed the basis of the effects
assessment. MPMC further note that this discharge has been in place since 1
December 2015, and considerable source and receiving water monitoring has taken
place. In the context of the detailed technical evaluation that has been done to
support the discharge permit as well as monitoring of actual discharge, there is
neither a threat of serious or irreversible damage because BC WQGs will be met.
There is considerable information available to provide confidence, even on a prima
facie basis, that the water uses of Quesnel Lake will not be harmed. In this context,
the prerequisite for application of the Precautionary Principal (i.e.,”...where there
are threats of serious or irreversible damage...”) is not met because the specific
characteristics of the discharge scenario and water being discharged meet
cautionary benchmarks. Moreover, a detailed evaluation of uncertainty has been
provided in the LTWMP TAR as part of the evaluation.
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3.0 JOINT IMPLEMENTATION COMMITTEE

One (1) Joint Implementation Committee meeting between the SCIB, WLIB and MPMC was held
on November 9, 2016, within the initially contemplated public notification period. During the
meeting, updates were provided by MPMC on, among other things: site operations and conditions;
the STWMP and associated monitoring; and the LTWMP and associated planning, works, and
permitting.

4.0 PLC

One (1) regularly scheduled PLC meeting was held on November 17, 2016, within the initially
contemplated public notification period. During the meeting, updates were provided by MPMC
on, among other things: site operations and conditions; the STWMP and associated monitoring;
and the LTWMP and associated planning, works, and permitting.

An extraordinary meeting of the PLC was held on October 26, 2016, within the initially
contemplated public notification period. This October 26, 2016 extraordinary meeting was
specifically convened regarding the Application, and included, among other things: an overview
of historic site water management within the context of the LTWMP; a description of the
Application and anticipated review process; and, an overview of the information in the LTWMP
TAR.

5.0 CMDRC

Review of the Application through the CMDRC was not originally contemplated by MPMC in the
Consultation Plan; however, the MoE Director indicated in the MoE’s formal referral of the
Application for public comment that the Application would be subject to technical review by the
CMDRC.

This Report does not include documentation of consultation completed as part of the CMDRC
review of the Application, which has been submitted separately to the MoE in the document, Mine
Development Review Committee Comment Tracking: Mount Polley Mine Long-term Water
Management Plan Technical Assessment Report, dated February 9, 2017.

6.0 OTHER CONSULTATION ACTIVITIES

As is noted in the Consultation Plan and in this Report, and has been acknowledged by regulators,
the public, First Nations, government and stakeholders, consultation on the Application has been
conducted by MPMC prior to, during, and after the formal public notice period for the Application.

This Report does not exhaustively document consultation completed outside of the formal
requirements of the MoE; however, such consultation activities will be more fulsomely
summarized in a separate information sharing summary.
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7.0 CLOSURE

This Report is provided by MPMC as per the requirements of the MoE to summarize the manner
in which MPMC formally advised the local public of the proposed changes under the Application,
enabled the public to comment, and, by means of this Report, provided response to any questions
related to the Application that arose during the public review period. We trust that this document
provides sufficient information for your present needs.
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IMPORTANT NOTE

It should be noted that the consultation process is a complex and unique process for each
of the identified referral groups, and that the issuing of the Environmental Protection
Notice will not be the initial consultation activity for many of these groups. This
Consultation Plan was developed based on the Ministry of Environment’s Guidance
Document that outlines the recommended activities for applicants to take prior to
submitting a permit amendment application and in no way summarizes Mount Polley
Mining Corporation’s consultation activities in regards to the discharge permit
amendment application. The final Consultation Report will detail the consultation
activities in their entirety.
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1 INTRODUCTION

Mount Polley Mining Corporation (MPMC) will be applying for an amendment to their
Environmental Management Act (EMA) Permit 11678 to allow implementation of water
discharge for the Mount Polley Mine. Effective consultation is an integral part of the
amendment application process and, as such, has been initiated in advance of submitting
the formal amendment application to provide opportunity for concerns and issues to be
identified and addressed.

This Consultation Plan focuses on consultation with First Nations, government agencies,
the public, municipalities, and stakeholders through: publication of an Environmental
Protection Notice (EPN), publication of technical information supporting the amendment
application, an open letter to the local communities, the Mount Polley Mine Public
Liaison Committee (PLC) and public meetings.

2 REFERRALS

Mount Polley Mine and the proposed water discharge is located: within the traditional use
area of two (2) First Nations; within the Cariboo Regional District; near to the
communities of Likely, Horsefly and Big Lake; near the municipality of Williams Lake;
and, in general proximity to the municipality of Quesnel. The following lists outline First
Nations, government agencies, and public stakeholders that will be consulted.

First Nations:
e T’exelc First Nation (Williams Lake Indian Band)
e Xats’ull First Nation (Soda Creek Indian Band)

Government Agencies:

BC Ministry of Environment (MoE)

BC Ministry of Forest, Lands and Natural Resource Operations (MFLNRO)
BC Ministry of Energy and Mines (MEM)

BC Ministry of Aboriginal Relations and Reconciliation (MARR)
BC Ministry of Agriculture (AGRI)

Fisheries and Oceans Canada (DFO)

Ministry of Transportation and Infrastructure (MoT]I)

Cariboo Regional District

City of Quesnel

City of Williams Lake

Communities and Municipalities:

e Big Lake
e Horsefly
o Likely
e Quesnel
e Williams Lake
Mount Polley Mining Corporation 2
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3 CONSULTATION ACTIVITIES
3.1 Environmental Protection Notice

The EPN will be published and posted as follows and will meet the specifications
outlined in the Public Notification Regulation under the BC Environmental Management
Act.

Newspapers
e BC Gazette Part 1

e Williams Lake Tribune
e Quesnel Lake Observer

Hard Copy Postings
e Big Lake Store
e Clarke’s General Store (Horsefly)
e Likely Post Office
e Mount Polley Mine site (billboard size)

Online
e On the Imperial Metals website

The public consultation period will run for 30 days following the last date of publication
or posting (anticipated to be October 28, 2016). Any questions, comments or concerns
raised will be documented and formally addressed as outlined in Section 4.

3.2 Supporting Technical Information

A copy of the Technical Assessment Report (TAR) supporting the EMA Permit 11678
amendment application will be voluntarily hosted online through the Imperial Metals
website (https://www.imperialmetals.com/our-operations-and-projects/operations/mount-
polley-mine/long-term-water-management-plan-application)  during  the  30-day
consultation period. Additionally, a series of technical posters summarizing key
components of the TAR, used to support the public meeting activities listed below, will
also voluntarily be made available online during the 30-day consultation period.

3.3 Open Letter to the Local Communities

An open letter from the Mount Polley Mine General Manager to local communities
outlining the water management strategies envisioned for the Mount Polley Mine and
summarizing the EMA Permit 11678 amendment application will be circulated by e-mail,
mail out, and posted in local newspapers. A copy of this letter will also be made available
online through the Imperial Metals website.
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3.4 Public Meetings

The following meetings are to be scheduled by MPMC during the 30-day consultation
period following the last date of publication of the EPN:

e Big Lake — General Public

e Horsefly — General Public

e Likely — General Public

e Quesnel — General Public

e Williams Lake — General Public

e Williams Lake — Williams Lake Indian Band and Soda Creek Indian Band

3.5 Implementation Committee Meetings

During the 30-day consultation period, a minimum of one (1) Implementation Committee
meeting will be held, including representatives of MPMC, the Williams Lake Indian
Band and the Soda Creek Indian Band (Xatsall First Nation).

3.6 Public Liaison Committee

During the 30-day consultation period, a minimum of one (1) Public Liaison Committee
Meeting will be held. The PLC will serve as the venue for coordinating technical and
regulatory (outside of the MOoE) review on the EMA Permit 11678 amendment
application, and responding to resulting questions and comments. All First Nations and
government agencies (save for the municipality of Quesnel) listed in Section 2, as well as
representation from the communities of Big Lake, Horsefly and Likely are members of
the PLC. Through the PLC process, members may submit verbal and formal written
questions and comments, to which MPMC will respond through presentations and formal
response documents.
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4 CONSULTATION REPORT

MPMC will document activities and submit a final Consultation Report to the MoE upon
the conclusion of consultation for the water discharge permit amendment application.
This Consultation Report will include a summary of consultation activities conducted as
well as present questions and comments raised during such activities and corresponding
responses provided by MPMC.
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APPENDIX B1

REFERRAL LETTERS TO CITY OF QUESNEL, CITY OF WILLIAMS LAKE,
AND CARIBOO REGIONAL DISTRICT



MOUNT POLLEY MINING

CORPORATION
IMPERIAL METALS CORPORATION

October 19, 2016

City of Quesnel

410 Kinchant Street
Quesnel BC V2] 7J5
Email: cityhall@quesnel.ca

Dear City of Quesnel Mayor and Council,

The Mount Polley Mine has a positive water balance, which means that there is more yearly rainfall at the site
than there is evaporation. This water surplus was forecast before the mine started operation and was discussed
with our neighbouring communities during the original consultations that were carried out, along with the
Environmental Assessment process, during the 1990s. At that time, the authorized plan was to settle the surplus
water in sedimentation ponds and discharge to the local lakes and creeks near the mine.

Mount Polley recently retained a team of qualified environmental professionals to review and modernize the
previous plans and make sure that we are applying best practices to manage surplus site water. This work resulted
in a detailed Technical Assessment Report which will shortly be posted on the Imperial Metals website
(https://www.imperialmetals.com/our-operations-and-projects/operations/mount-polley-mine/long-term-water-
management-plan-application).

Mount Polley is now in the process of applying to the Ministry of the Environment for a permit amendment for
our water discharge and we will be holding a series of public meetings as part of the public consultation process
for this permit amendment application. We would like to take this opportunity to formally invite the Quesnel
Mayor or members of the Quesnel Council to attend any or all of the following public meetings:

Wednesday, October 26, 2016: 7 to 9 pm, Quesnel Royal Canadian Legion
Thursday, October 27, 2016: 7 to 9 pm, Williams Lake Royal Canadian Legion
Friday, October 28, 2016: 7 to 9 pm, Horsefly Community Hall

Saturday, October 29, 2016: 3 to 5 pm, Big Lake Community Hall

Sunday, October 30, 2016: 3to 5 pm, Likely Community Hall

Meetings with our First Nations partners are in the process of being scheduled.

For more information, please do not hesitate to contact me at (250) 790-2600 or dreimer@mountpolley.com

Yours sincerely,

Dale Reimer
General Manager, Mount Polley Mine

cc. Hubert Bunce, Ministry of Environment


mailto:cityhall@quesnel.ca
https://www.imperialmetals.com/our-operations-and-projects/operations/mount-polley-mine/long-term-water-management-plan-application
https://www.imperialmetals.com/our-operations-and-projects/operations/mount-polley-mine/long-term-water-management-plan-application
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MOUNT POLLEY MINING

CORPORATION
IMPERIAL METALS CORPORATION

October 19, 2016

The City of Williams Lake
450 Mart Street
Williams Lake BC V2G 1N3

Dear City of Williams Lake Mayor and Council,

The Mount Polley Mine has a positive water balance, which means that there is more yearly rainfall at the site
than there is evaporation. This water surplus was forecast before the mine started operation and was discussed
with our neighbouring communities during the original consultations that were carried out, along with the
Environmental Assessment process, during the 1990s. At that time, the authorized plan was to settle the surplus
water in sedimentation ponds and discharge to the local lakes and creeks near the mine.

Mount Polley recently retained a team of qualified environmental professionals to review and modernize the
previous plans and make sure that we are applying best practices to manage surplus site water. This work resulted
in a detailed Technical Assessment Report which will shortly be posted on the Imperial Metals website
(https://www.imperialmetals.com/our-operations-and-projects/operations/mount-polley-mine/long-term-water-
management-plan-application).

Mount Polley is now in the process of applying to the Ministry of the Environment for a permit amendment for
our water discharge and we will be holding a series of public meetings as part of the public consultation process
for this permit amendment application. We would like to take this opportunity to formally invite the Williams
Lake Mayor or members of the Williams Lake Council to attend any or all of the following public meetings:

Wednesday, October 26, 2016: 7 to 9 pm, Quesnel Royal Canadian Legion
Thursday, October 27, 2016: 7 to 9 pm, Williams Lake Royal Canadian Legion
Friday, October 28, 2016: 7 to 9 pm, Horsefly Community Hall

Saturday, October 29, 2016: 3 to 5 pm, Big Lake Community Hall

Sunday, October 30, 2016: 3 to 5 pm, Likely Community Hall

Meetings with our First Nations partners are in the process of being scheduled.

For more information, please do not hesitate to contact me at (250) 790-2600 or dreimer@mountpolley.com

Yours sincerely,

Dale Reimer
General Manager, Mount Polley Mine

cc. Hubert Bunce, Ministry of Environment


https://www.imperialmetals.com/our-operations-and-projects/operations/mount-polley-mine/long-term-water-management-plan-application
https://www.imperialmetals.com/our-operations-and-projects/operations/mount-polley-mine/long-term-water-management-plan-application
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MOUNT POLLEY MINING

CORPORATION
IMPERIAL METALS CORPORATION

Board of Directors

Cariboo Regional District

C/0O Janis Bell, Chief Administrative Officer
Email: jbell@cariboord.ca

Dear Ms. Bell,

The Mount Polley Mine has a positive water balance, which means that there is more yearly rainfall at the site
than there is evaporation. This water surplus was forecast before the mine started operation and was discussed
with our neighbouring communities during the original consultations that were carried out, along with the
Environmental Assessment process, during the 1990s. At that time, the authorized plan was to settle the surplus
water in sedimentation ponds and discharge to the local lakes and creeks near the mine.

Mount Polley recently retained a team of qualified environmental professionals to review and modernize the
previous plans and make sure that we are applying best practices to manage surplus site water. This work resulted
in a detailed Technical Assessment Report which will shortly be posted on the Imperial Metals website
(https://www.imperialmetals.com/our-operations-and-projects/operations/mount-polley-mine/long-term-water-
management-plan-application).

Mount Polley is now in the process of applying to the Ministry of the Environment for a permit amendment for
our water discharge and we will be holding a series of public meetings as part of the public consultation process
for this permit amendment application. We would like to take this opportunity to formally invite the members of
the Cariboo Regional District to attend any or all of the following public meetings:

Wednesday, October 26, 2016: 7 to 9 pm, Quesnel Royal Canadian Legion
Thursday, October 27, 2016: 7 to 9 pm, Williams Lake Royal Canadian Legion
Friday, October 28, 2016: 7 to 9 pm, Horsefly Community Hall

Saturday, October 29, 2016: 3 to 5 pm, Big Lake Community Hall

Sunday, October 30, 2016: 3 to 5 pm, Likely Community Hall

Meetings with our First Nations partners are in the process of being scheduled.

For more information, please do not hesitate to contact me at (250) 790-2600 or dreimer@mountpolley.com

Yours sincerely,

Dale Reimer
General Manager, Mount Polley Mine

cc. Hubert Bunce, Ministry of Environment


mailto:jbell@cariboord.ca
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ENVIRONMENTAL PROTECTIONNOTICE

Application for a Permit Amendment under The Provisions of the Environmental Management Act

We, Mount Polley Mining Corporation, 200 — 580 Hornby St., Vancouver, BC, V6C 3B6, intend to submit this
amendment application to the Director to amend Permit 11678, issued May 30, 1997 and last amended September 19,

2016, which authorizes the discharge of effluent from a copper-gold mine and mill.

This permit amendment application requests that a discharge point for the discharge of treated mine contact water be
modified in Permit 11678. The location from which the discharge originates is within Mining Leases 345731, 410495,
524068, 573346 and 933989, and Mineral Claim 514039, 514044, CB16 204475, PM5 206450, and POL2 411010, Cariboo
Mining Division, Cariboo Land District. The discharge will occur at depth into Quesnel Lake, adjacent to Mineral Claim 501479,
The maximum rate of all water discharged from this facility will be 0.6 cubic meters per second and the maximum
volume will be 10,000,000 cubic meters per year. Table 1 shows British Columbia Water Quality Guidelines that the
treated water will meet at the edge of the initial dilution zone in Quesnel Lake. By meeting these guidelines, end uses

such as drinking water, aquatic health and recreation are protected in Quesnel Lake.

The permit amendment application also requests a seepage discharge for the discharge of mine contact water (via
groundwater) be added to Permit 11678. The location from which the discharge originates is within Mining Leases
345731, 410495, 524068, 573346 and 933989, and Mineral Claim 514039, 514044, CB16 204475, PM5 206450, and POL2
411010, Cariboo Mining Division, Cariboo Land District. The discharge will occur from groundwater at depth into Bootjack Lake,
within Mining Lease 933989, Cariboo Mining Division, Cariboo Land District. The discharge will be non-continuous,
occurring only under extended contingency scenarios with no discharge from the mine. Table 1 shows British Columbia
Water Quality guidelines that the seepage water will meet at the edge of the initial dilution zone in Bootjack Lake. By

meeting these guidelines, end uses such as drinking water, aquatic health and recreation are protected in Bootjack Lake.

Any person who may be adversely affected by the proposed amendment and wishes to provide relevant information may,
within 30 days after the last date of posting, publishing, service or display, send written comments to the applicant

(Mount Polley Mining Corporation, inquiries@imperialmetals.com, Box 12, Likely BC, VOL 1NO), with a copy to the

Ministry of Environment Director of Mining Operations Mount Polley (MtPolleyMinePermit@gov.bc.ca, 2080 A

Labieux Road, Nanaimo BC, V9T 6J0). The identity of any respondents and the contents of anything submitted in

relation to this application will become part of the public record.

Date: October 20, 2016
Mount Polley Mining Corporation Contact Number: 250-790-2215


mailto:inquiries@imperialmetals.com?Body=%5B%20From%20the%20Imperial%20Metals%20Corporation%20website%20at%20http%3A%2F%2Fwww%2Eimperialmetals%2Ecom%2Fs%2FContact%2Easp%20on%20Tue%20Mar%2031%2C%202015%20at%204%3A10%3A08%20PM%20%5D%0D%0A%0D%0A
mailto:MtPolleyMinePermit@gov.bc.ca

Table 1: British Columbia Water Quality guidelines that the treated water will meet at the edge of the initial dilution zone in the receiving environment.

Maximum BC Water Quality Guidelines Chronlcgc_ Wgter Quality
. uidelines
Parameter Units — Drinking s L wildlife
Agquatic Life Water Wildlife Water Aquatic Life Water

Physical Parameters
Dissolved Oxygen mg/L 5-9 - - 8-11 -
Totfal Suspended mg/L +25 mg/L from ) +20 mg/L from +5 mg/L from )
Solids background background background
Water Temperature o +1°C change from £1°C change from

¢ background 5 background i i
pH (field) pH Unit 6.5-9.0 6.5-85 - 6.5-9.0 -
Major lons
Chloride mg/L 600 250 600 150 -
Sulphate mg/L - 500 - 218 -
Nutrients
Ammonia mg/L (as N) 20.5" - - 1.84" -
Nitrate mg/L (as N) 328 10 100 3 -
Nitrite mg/L (as N) 0.060" 1 10 0.02 -
Total Phosphorus mg/L ) 001 ) 0.005|- 0.015in )

akes
Total Metals
Aluminum mg/L - - 5 - -
Antimony mg/L - - - 0.009" -
Arsenic mg/L 0.005 0.025 0.025" - -
Boron mg/L 1.2 5 5 - -
Chromium VI mg/L - - - 0.001" 0.05"
Cobalt mg/L 0.11 - - 0.004 -
Copper mg/L 0.0067" 0.5 0.3 0.002 -
Iron mg/L 1 - - - -
Manganese mg/L 1.09" - - 0.83 -
Molybdenum mg/L 2 0.25 0.05 1 -
Selenium mg/L - 0.01 - 0.002 0.002
Silver mg/L 0.0001" - - 0.00005" -
Zinc mg/L 0.03" 5 - 0.0075 -
Dissolved Metals
Aluminum mg/L 0.1 0.2 - 0.05 -
Antimony mg/L - - - - -
Cadmium mg/L 0.000288" - - 0.000127 -
Iron mg/L 0.35 - - - -
Notes:

W = working guideline; M = interim guideline
Bold indicates most conservative guideline of each maximum and chronic water quality guideline
*indicates guideline is dependent on another parameter and representative average conditions in the receiving environment were applied
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ENVIRONMENTAL PROTECTION NOTICE |
Applicafion.fcr a Permit Amendment Under The Provisions of the~ .
‘Environmental Management Act :

We, Mount Polley Mining Corporation, 200 -~ 580 Hornby St., Vancouver, BC, V6C

3B6, have submitted this amendment application to the Director to amend Permit

11678, issued May 30, 1997 and last afnended September 19, 2016, which authorizes the
| discharge of effivent from a copper-gold mine and mill.

This permit amendment
of treated mine contact water be modified in Permit 11678. The location from which
the discharge originates is within Mining Leases 345731, 410495, 524068, 573346 and
933689, and Mineral Claim 514039, 514044, CBi6 204475, PM5 206450, and POL2

water discharged from this facility will be 0.6 cubic meters per second and the maximum
- volume will be 10,000,000 cubic meters per year. Table 1 shows British Columbis Water

in Quesnel Lake. By meeting these guidelines, end uses such as-drinking water, aquatic
health and recreation are protected in Quesnel Lake; S o

of mine contact water (via groundwater) be added to Permit 11678, The location from
- which the discharge originates is within Mining Leases 345731,.410495, 524068, 573346

and 933989, and Mineral Claim 514039, 514044, CB16 204475, PM5 206450, and POL2
© 411010, Cariboo Mining Division, Cariboo Land District. The discharge will occur from
- groundwater at depth into Bootjack Lake, within Mining 1 zase 933989, Cariboo Mining
Division, Cariboo Land District. The discharge will be noti-continuous, occurring only
under extenided contingency scenarios with no-discharge from the mine. Table 1 shows

of the initial dilution zone in Bootjack Lake. By meeting these guidelines, end uses such
as drinking water, aquatic health and recreation are protected in-Bootjack_Lake_.

to provide relevant information may, within 30 days affer the last date of posting,
- publishing, service or display, send written comments to the applicant (Mount Polley
Mining Corporation, nquiries@imperialmetals.com, Box 12, Likely BC; VOL - 1NO),
" with a copy to the Ministry of Environment Director of Mining Opetations Mount

" to this application will become part of the public record.
Date: October 20, 2016 T o
Mount Polley Mining Corporation Contact Number: 250-790-2215

application requests that a discharge point for thé discharge

411010, Cariboo Mining Division, Cariboo Land District. The discharge will occur at -
depth into Quesnel Lake, adjacent to Mineral Claim 501479, The maximum rate of all .

*Quality Guidelines that the treated water will meet at the edge of the initial ditution zone -

'The permit amendment application also requests a seepage discharge for the dischar;g'e ‘

British Columbia Watér Quality guidelines that the seepage water will meet at the edge

Any person who may be- adversely affected by the proposad a;'nendment and wishes |

Poliey (MtPolleyMinePermit@gov.bc.ca, 2080 A Labieux Road, Nanaimo BC, V9T
6J0). The identity of any respondénts and the contents of anything submitted in relation )
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#dge of the initial dilution zene in the receiving enviroriment. . . . Cmm‘l‘ﬂ SEKERA
Maximum BC Witer Qua]ity' " Chronic BC Water .
Guidelines s Quality Gruidelines
Parameter Units — e P
Aquatie Life | Drinking Vowolife. | Aquatic Life Widife |-
Physical Parameters . ’
| Frissolved ) - ’ ‘ - .
. L 5-9 - - 8-11 . .
Oxygen mg/ - ‘ . . _ . : Photo submitted
Total 25 mglL +0mgll | +5mgll._ Amanda _St_:hlemann gleﬂ) bug_{_s some !Jakmg
“Suspended mg/L from’ - from from | - from Cariboo Memorial Hospital Auxiliary _
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" : t1°C e L : i bake sale held at the hospital,” - _
théiiererature °© change from 157 | change from- i y Mrs. Pritchard chose Chamath as ' . ' PR
e background | - - - | background |- . .- . : | 'r;}upfur OF THE WEEH - |
PH@ED) - | pHUnC | 65-90 | 65-85| ° - $5-90. ) - because Ghamath is always willing to learn Frerich,
Major Ions . and for his great parlicipation!
Chloride melL - 500 250 600 150 i Congratulations Chamath!
Sulphate mg/L - so0 |- ns |- 0 . .
Nutrients S S - Columneetza Campus
Ammonia mg/L(@as N} | - 20.5% R R B . LU : ]E :
Nitrate - mg/L. (as N) 328 0 100 3 . NNAMNBA
Niteite | mg s [ omees | 1 10 B XA
Total e " F 0005 - 0.015
Phosphoras me/l B 0.01 | I inlakes | 7
-| Total Metals . ' .
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ENVIRONMENTAL PROTECTION NOTICE

Application for a Permit Amendment Under The Provisions of the
Environmental Management Act

We, Mount Polley Mining Corporation, 200 — 580 Hornby St., Vancouver, BC; V6C -

3B6, have submitted this amendment application to the Director to amend Permit
11678, issued May 30, 1997 and last amended September 19, 20186, Wthh authonzes the
discharge of effluent frorn a copper-goid mine and mlll

This permit amendment application requests that a discharge point for the discharge

of treated mine contact water be modified in Permit 11678. The location from which
the discharge originates is within Mining Leéases 345731, 410495, 524068, 573346 and
933989, and Mineral Claim 514039, 514044, CB16 204475 PMS5 206450, and POL2
411010, Cariboo Mining Division, Cariboo Land District. The discharge will occur at
depth into Quesnel Lake, adjacent to Mineral Claim 501479. The maximum rate of all
water discharged from this facility will be 0.6 cubic meters per second and the maximum
volume will be 10,000,000 cubic meters per year. Table | shows British Columbia Water
Quality Guidelines that the treated water will meet at the edge of the initial dilution zone
in Quesnel Lake. By meeting these guidelines, end uses such as drmkmg water, aquatic
health and recreation are protected-in Quesnel Lake.

The penmt amendment application also requests a seepage discharge for the discharge

- of mine contact water (via groundwater) be added to Permit 11678. The location from
which the discharge originates is within Mmmg Leases 345731, 4104935, 524068, 573346
and 933989, and Mineral Claim 514039, 514044, CB16 204475, PM5 206450, and POL2
411010, Cariboo Mining Division, Cariboo Land District, The discharge will occur from
groundwater at depth into Bootjack Lake, within Mining Lease 933989, Cariboo Mining
Division, Cariboo Land Distriet. The discharge will be non-continuous, occurring only
under extended contingency scenarios with no discharge from the mine. Table 1 shows
British Columbia Water Quality guidelines that the seepage water will meet at the edge

- of the initial dilution zone in Bootjack Lake.-By meeting these guidelines, end uses such
as drmk.mg water, aquatic health and recreation are protected in Bootjack Lake.

Any person who may be adversely affected by the proposed amendment and wishes
to provide relevant information may, within 30 days afier the last date of posting,
publishing, service or display, send written comments to the applicant (Mount Polley
Mining Corporatlon ‘inguiries@imperialmetals.com, Box 12, Likely BC, VOL 1N0O),
with a copy to the Ministry of Environment Dlrector of Mining Operations Mount
Polley {MtPolleyMinePermit@gov.be.ca, 2080 A Labieux Road, Nanaimo BC, V9T
6J0). The identity of any respondents and the contents of anythm" submitted in-relation
to this application will become part of the public reoord

Date: Cctober 20, 2016
Mount Polley Mining Corporation Contact Number: ’)50-790-221 5

Table 1: British Columbia Water Qua]lty guxdelmes that the treated water w1]1 meet at the
.. edge of the initial dlluuon zone in the receiving envxronment

Maximum BC Water Qualicy Chronic BC Water -
Parameter Units Guit.ieli?es_ — Qua]ity_Guideljnels. -
: Aquatic Life P&Zﬁ?g “‘;l‘,laitfe Aquati(_: Life “&ﬁgﬁ
Physical Parameters ’
e mylL 5.9 1. 1 - 811
Total ) +25ma/L +20mg/l. | +5mg/L
Suspended mg/L from - from from -
Solids tbackground backeround | background -~
Water £1°C _ +1°C o
Temperature °C ;hinkge fmﬂ‘: 15 %haigc fmﬁl ) _ -
_ ackgrou ackgroun _
pH (Seld) pH Unit 65-90. | 65-85 | - . 65-9.0 .
| Major Ions ' .
Chioride mgfl, 600 250 | &o00 " 150 -
Sulphate mgl. - 500. - | us -
1 Nutrienis ' '
Ammonia mg/L (as N) 20,5+ -0 - 1.84% -
Nitrate me/L (as N) 28 4 10 100 I
| Nitriee mgL (asN) | 0.060% 1 10 0.02= -
gﬁ?slphorus mg/L i - 001 . . . 0[:?[5];11215 -
Total Metals ‘ ' _ IR
Aluminum mg/L - - 5 - ’ - -
Antimony mg/L - - - 0.009% -
Arsenic mg/L 0.005 0.025% 0.025% - -
Boron | mgL - 12 s 5. - -
Chromiuri VI mg/L S - 0.001% 0.05%
Cobatt mg/L 0.11 - 0.004 -
Copper mg/L 0.0067% 05 03 0.002 -
Tron mg/L 1 - - - - -
_Manganese ' mg/L 1.09* - .- oss .
Molybdenum mg/L 7 - 025 0.05 [ IR
Selenium mg/L - 0.01 o 0.002 0.002
Silver mg/L 0.0001% - - 0.00005* -
Zinc mg/L 0.03* 5 - 0.0075 -
Dissolved Metals K
Aluminum mgfl. - 0% 02 - 0.05 -
Antimony mgil. - - - . - . -
Cadmium . mg/L 0.000288* - - 0.000127 -
Iron mg/L 035. - - - -
Notes! .

W = working guideling; M = interim guideline ) .

Bold indicates most conservative guideline of each maximum and chronic water quality guideline
*indicates guideline is dependent on ancther parameter and represeutanve average conditions in the
receiving environment were applied
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" Chﬂdren enloy playmg on the Explorer Dnme cllmbmg structure in Rwers:de Park.

“www.quesnelobservercom

CONTRIBUTED PHOTOQ

Quesnel man suing city of Kamloops

A father wsmng Kamloops '
“with his son is suing the city,
claiming his child suffered in-

juries after he fell from play-
ground equipment at Riverside
Park. '

Blake Lawlor, on behalf of
~ his son Brock, filed a lawsuit in

B.C. Supreme Court alleging a

piece of equipment called the
. Explorer Dome is “a hazard

and would be dangerous to -
visitors of the park.”
The playground equipment

- features a net system suspended

by arching metal tubes.
The lawsuit claims Brock suf-

fered an arm fracture when he .

fell off the playground struc-

ture on April 16 this year.
That fall and broken arm

resulted in anxiety and sleep

Page
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M-30

- 129
Parts

Bid - Unit

The City of Queénel is disposing of five pieces of equipment and parts as follows:

Unit Equipment
21 1997 Ford 1-ton flat deck truck
22 1997 International Dump/Sand truck -

1974 Jeager air compressor

B-1 1995 Toyota Corolla

2001 Ford 3 ton crew cab pick-up

 Crate of surplus weedeater and water pump parts

“All pieces will be sold on an as is where is basis. Interested buyers may view the. equlpment at-

the Public Works Office at Johnston Bridge Laop, Monday to Friday from 8:30 am'until 4 pm.

Sealed bids for each unit will be accepted at City Hall, 410 Kinchant Street, Quesnel, BC,Y2] 715

until November 9, 2016 at 2 p.m. The sealed bid must be clearly marked “Surplus Equipment

. The City reserves the right te reject any or all bids, to waive defects in any hid
document, and to accept any bid which it may consider to be in the best interest of the City. The

lowest or any hld wilt not necessanly be accepted.

Enquiries may be dtrected to Public Works at 250-992-6330.

disturbance, the lawsuit claims.

The Quesnel family is seeking
damages and future health-care
costs. The statemient of claim
blames the city for failing to

- warn of the alleged danger of

the equipment with a sign and
for not installing padding be-
neath the equipment.

- Tt alleges the city breached the
Occupiers Liability Act. '

Adopt a
Shelter Cat!

The BC SPCA
cares for
" thousands of
orphaned and
.abandoned cats
each year.

If you can give a
homeless cat a
second chance at
happiness, please
visit your local
shelter today.

BCSPCA
www.spca.bc.ca
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ENVIRONMENTAL PROTECTION NOTICE

Application for a Permit Amendment under The Provisions of the Environmental Management Act.

We, Mount Polley Mining Corporation, 200 — 580 Hornby St., Vancouver, BC, V6C 3B6, intend to
submit this amendment application to the Director to amend Permit 11678, issued May 30, 1997 and
last amended September 19, 2016, which authorizes the discharge of effluent from a copper-gold
mine and mill.

This permit amendment application requests that a discharge point for the discharge of treated mine
contact water be modified in Permit 11678. The location from which the discharge originates is within
Mining Leases 345731, 410495, 524068, 573346 and 933989, and Mineral Claim 514039, 514044,
CB16 204475, PMS5 206450, and POL2 411010, Cariboo Mining Division, Cariboo Land District.
The discharge will occur at depth into Quesnel Lake, adjacent to Mineral Claim 501479. The
maximum rate of all water discharged from this facility will be 0.6 cubic meters per second and the
maximum volume will be 10,000,000 cubic meters per year. British Columbia Water Quality
Guidelines for all end uses will be met at the edge of the initial dillution zone. By meeting these
guidelines, end uses such as drinking water, aquatic health and recreation are protected in Quesnel
Lake. For a complete list of water quality guidelines please visit the Imperial Metals website.

The permit amendment application also requests a seepage discharge for the discharge of mine
contact water (via groundwater) be added to Permit 11678. The location from which the discharge
originates is within Mining Leases 345731, 410495, 524068, 573346 and 933989, and Mineral Claim
514039, 514044, CB16 204475, PMS5 206450, and POL2 411010, Cariboo Mining Division, Cariboo
Land District. The discharge will occur from groundwater at depth into Bootjack Lake, within Mining
Lease 933989, Cariboo Mining Division, Cariboo Land District. The discharge will be non-
continuous, occurring only under extended contingency scenarios with no discharge from the mine.
British Columbia Water Quality Guidelines for all end uses will be met at the edge of the initial
dillution zone. By meeting these guidelines, end uses such as drinking water, aquatic health and
recreation are protected in Bootjack Lake. For a complete list of water quality guidelines please visit
the Imperial Metals website.

Any person who may be adversely affected by the proposed amendment and wishes to provide
relevant information may, within 30 days after the last date of posting, publishing, service or display,
send written comments to the applicant (Mount Polley Mining Corporation,
inquiries@imperialmetals.com, Box 12, Likely BC, VOL 1NO), with a copy to the Ministry of
Environment Director of Mining Operations Mount Polley (MtPolleyMinePermit@gov.bc.ca, 2080 A
Labieux Road, Nanaimo BC, V9T 6J0). The identity of any respondents and the contents of anything
submitted in relation to this application will become part of the public record.

Date: October 20, 2016.

Mount Polley Mining Corporation Contact Number: 250-790-2215. [oc27]
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ENVIRONMENTAL PROTECTIONNOTICE

Application for a Pe

ermit Amendment under The Provisions of the Environmental Management Act o T

We, Mount Polley Mining Corporation,

200 - 580 Homby St., Vancouver, BC. V6C' 86, intend to submit this

amend Permit 11678, issued May 30, 1997 and last amended September 19,
ofeffluent from a copper-gold mine and mill

amendment application to the Director o

2016, which authorizes the discharge

OIS

This permit amendment application re

quests that a discharge point for the discharge of treated mine contact water be

modified in Permit 11678, The location from which the discharge originates is within Mining Leases 34571, A1das,

324068, 573346 and 933989, and Mineral ¢ laim S14039, 514044, CH16 204475, PMS 200450, and POL2 H1010, Caribvxs : '*1
Mining Division, Cariboo Land District. The discharge will occur at depth into Quesnel Lake, Mbmmm B o

I
The maximum rate of all water discharge :

d from this facility will be 0.6 cubic meters per second and the fmaximum
rs per year. Table | shows British Columbia Water Quality Guidelines that the
the initial dilution zone in Quesnel Lake. Hy WMMI#“

» aquatic health and recreation are protected in Quesnel Lake,

volume will be 10,000,000 cubic mete
treated water will meet at the edpe of

such as drinking water
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I'he permit amendment application also requests a seepage discharge for the dil#htl'.i ol mine mmm}'w ﬂ,-‘
proundwater) be added o Permit 11678, The location from which the discharge originates |s m I

ST, 410495, 524068, 573346 and 933989, and Mineml ¢ laim S14039, S04, CRIG m&“
411010, Cariboo Mining Division, Cariboo Land District, The discharge will occur flom grour Witter .
within Mining, Lease 933989, Cariboo Mining Division, Cariboo Land [Mstricr. The
occurring only under extended contingency scenarios with no discharge munm
Water Quality guidelines that the seepage water will meet at the edge of the initial dil
meeting these guidelines, end uses such as drinking water, lqum;; huhhm

_ _.._,L
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within 30 days alter the |ast -.Iulr ol posting, J‘"hl"h*“" wervice or "HW “
(Mount Polley Mining Corporation, inguiriesg imperishnetals com, Box 12, me

Ministry of Fnvironment Director of Mining Operations Moum Pﬁl.lljr Mol

Labieux Romd, Nanaimo BC, V9T 610). The identity of any respondents and the ¢
relation to this application will become part of the publie record,

YWl

Diate: October 20, 2016
Mount Polley Mining Corporation Conact Number: 250. 7902231 %
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APPENDIX B3
PUBLICATION OF OPEN LETTER TO LOCAL RESIDENTS
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LO CAL NEWS

Upcomlng forum to dISCUSS the reality of Abonglnals domg busmess

Monica Lamb-Yorski
Staff Writer

. A popular forum on

the realities of Aborigi-
nals doing business is
‘coming to Williams
Lake on Thursday,
Nov.17. = =

Open to First Na-

tions leaders, industry,

government, contrac- -
tors and individuals, the.

Nation2Nation com-
munity forum will help
address priorities for
working in partnership
“on resource * develop-
" ment in First Nations
territories, -organizer
Lisa Mueller said.
Mueller is the: CEQ
and creator of All Na-

tions Consulting and.

was inspired to host
community forums af-
ter. participating in one
in the Lower Mainland
where she noticed of
the 400 peopie in atten-
dance, she was one of

a handful of First Na-

tions people there.

“Last year we held~

one in Terrace and it
-sold out,” she "said.
“About 150 people
maxed the room and we
had people from all over

Lisa Mue!let |

the country and even

a speaker from ong of

the mines was from the -

U.S. It made me realize
that the conversation
needed to take place
I’ve created a space for

First Nations leaders to

share how industry and
government can better

- do business within their

territory.”

Mueller thmks the
forum will benefit Wil-
liams Lake and the
area.

“The forumis not just
- about the - Tsilhgot'in
title decision, it is about
non-First Nation and

First Nation people
working together,” she

said. “Its not for any

certain First Nation or
mdustry it is a safe place
for afi of them to come
in the room and have a
respectful conversation
on how to better do
economic development
and - business in First

. Nations comrhunities.”

. Speakers. will -in-

- clude BC AFN Chief

Shane = Gottfriedson,

Chief Derek Orr of the -

Mcleod- Lake Indian
Band, Bryan Cox, vice

president of . Mining

Association of B.C,
Greg D’Avignon of the
BC Business Council
and Stewart Muir from
Resource Works,

" “I always have {ouf
‘people on a panel and -

a moderator, and I mix
up the cenversations,”
Mueller said. ,

- Mueller said she finds

 there are a lot.of ques-

tions in the audience at
the forum but realizes it

‘can be intimidating for -

non-First Nations to
ask questions of First

Nations because they

don’t want to ask the

wrong questions or of-

Ty

: 250-392-233 i

.OF YOUR FRIENDS AND LOVED ©NES WHO
‘| SERVED CANADA DURING WAR TIMES, OR
AR CURRENTLY SERVING IN THE CANADIAN

ARMED FORCES.

The Tribune will honour our War Heroes
who served to defend Canada.

OUR FREEDOMS AND RIGHTS THAT WE
CHERISH, WE OWE TO THEM.

In recognition we will publish their pictures in our
Remembrance Day pages in our
November 9th cdiion. |
Deadline for submission is November 2nd.
' {Photos must be re-submitted each year!}

E-mail your pictures and a brief 20 word history
- along with years of service fo... -

gaylene@wltrlbune.com

188 North 1st AVe. \Nilliu'ms "l.'uke,

B.C.V2G 1Y8

fend the leaders.

“Some questions nev-
er. get asked so at our
last forum I create an

- opportunity for the au-

dience to anonymously

fext in a question and
who they wanted to
ask and then my team
grabs those questions
and brings them to the
moderator. It has really

broken down that bar-
rier.”

The forum will take
place from 10 am. to
4:30 p.m. in the Pioneer
Complex at 353 Hodg-

son Road, followed by a
. networking social from
S5to7pm. .
Anyone with ques-
tions can contact Muel-
ler at 250-631-3396. .

application).

bDale Reimer,

Yours sincerely,

 October 18, 2016.

Dear Local Resndents

The Mount Polley Mlne has a posntlve water balance, which means that
there is more yearly rainfall at the site than there is evaporation. This water
surplus was forecast before the mine started operation and was discussed
with our neighbouring communities during the original consultations that
were carried out, along with the Environmental Assessment process,

during the 19905 At that time, the authorized plan was to settle the -
-surplus water in sedimentation ponds and dlscharge to the focal lakes and
creeks near the mine. - .

General Manager, Mouht Polley Mine

MOUNT POLLEY MINING CORPORTION

an Imperial Metals company

* Box 12 + Likely, BC VOL 1NO
250-790-2215 » F-250-790-2613

Recently, we have retained qualn"ed enwronmental professmnals to
review and modernize the previous plans and make sure that we are
applying best practices to manage surplus site water. This work resulted

" in a detailed Technicai Assessment Report WhICh has been posted an the
Imperial Metals website

(hitps://www. lmperlalmetals;comlour-operatlons-and-prmectsl
opéerations/mount- pofley mmellong-term-water management-plan-

The_report recommends that we approach water dlsc_harge intwo . .
phases: firstly, remove suspended particulates with a water treatment

plant using modern technology, and then discharge the treated water at. .
depth into Quesnel Lake; and, secondiy, continue to undertake studies of ™
passive treatment, with a goal to distribute the treaied water to the local
watersheds. Studies into the passive treatment of surplus site water and
distributed discharge into the local watersheds will continue in parallel

to the first phase of water.treatment and discharge to Quésnel Lake, .

with. transition into the second phase being completed after the site is
‘reclaimed, or earlier (during operations) if possible.”

The permit amendment that we are now seeking is for the first phase of ,

- water discharge. This would be implemented by changing some of the
routing of the currently authorized discharge to Quesnel Lake; however, -
the water originates from the. same sources as the water currently being
discharged and will be subject to the same treatment. We have been
discharging treated water into Quesnel Lake from our water treatment

" plant since December 1, 2015 and the lake water quality has been

. carefully monitored since that time. The monitoring indicates that this =

_ discharge has not had adverse effects on the water uses of Quesnel Lake.

- The Technical Assessment Report evaluates the new routing options, .
takes a longer time horizon view and evaluates-our proposed permit
amendment, and concludes that water uses will nat be impacted. We are
aware of the importance of Quesnel Lake to its users and we continue to
closely monitor our operations and surrounding environment to be sure
that Quesnel Lake water uses are not negatively impacted.

Mount Polley agrees with the consultants’ recommendations for our interim
and long term water management plan and we encourage everyone in the -
community to review the Technical Assessment Report and to provide us
with their feedback during the upcoming permit consultation process.

In closing, all of us who work at the Mount Polley Mine would like to
extend our thanks to. all the members of our local First Nations and the
citizens of the local communities who have provided input to the process
" -of getting the mine operating and protecting the environment. We take our
_responsibility to our community and the environment in which we operate -
seriously, and we strive to be positive contributors to the community.

~
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MOUNT POLLEY MINING CORPORTION

an Imperial Metals company

Box 12 = Likely, BC VOL 1NO
250-790-2215 « F-250-790-2613

Qctober 18, 2016

Dear Local Resndents

The Mount Polley Mme has a posmve water balance which means that
there is more yearly rainfall at the site than there is evaporation. This water
surplus was forecast before the mine started operation and was discussed.
with our nelghbourlng communities during the original consuliations that
were carried out, along with the Environmental Assessment process,

during the 1990s. At that time, the authorized plan was to settle the

surplus water in sedimentation ponds and drscharge to the local lakes and
creéeks near the mine.

Recently, we have retained qualified eh\nronmental professionals to
review and modernize the previous plans and make sure that we are
applying best practices to manage surplus site water. This work resulted
in a detailed Technical Assessment Report WhICh has been posted on the
Imperial Metals website

(https:/fwww. lmperialmetals comiour-operatlons-and -projects/ _
operations/mount- polIey~m|nellong-term-water-management-pIan-
application).

The report recommends that we approach water discharge in two
phases: firstly, remove suspended particulates with a water treatment
plant using modern technology, and then discharge the treated water at
depth into Quesnel Lake; and, secondly, continue to undertake studies of
passive treatment, with a goal to distribute the treated water to the local
watersheds. Studies into the passive treatment of surplus site water and
distributed discharge into the local watersheds wiil continue in parallel

to ihe first phase of water treatment and discharge to Quesnel Lake,

with transition into the second phase being completed after the site is -
reclaimed, or earlier (during operations) if possm!e :

The permit amendment that we are now seeking is for the first phase of
‘water discharge. This would be implemented by changing some of the
routing of the currently authorized discharge to Quesnel Lake; however,
the water originates from the same sources as the water currently being
discharged and will be subject to the same treatment. We have been
discharging treated water into Quesnel Lake from our water treatment
plant since December 1, 2015 and the lake water quality has been
carefully monitored since that time. The monitoring indicates that this
discharge has not had adverse effects on the water uses of Quesnel Lake.
The Technical Assessment Report evaluates the new routing options,
takes a longer time horizon.view and evaluates our proposed permit
amendment, and concludes that water uses will not be impacted. We are
aware of the importance of Quesnel Lake to its users and we continue to
closely monitor our operations and surrounding environment to be sure
that Quesnel Lake water uses are not negatively impacted.

Mount Polley agrees with the consultants’ recommendations for our interim
and long term water management plan and we encourage everyone in the
community to review the Technical Assessment Report and to provide us
with their feedback during the upcoming permit consultation process.

In closing, all of us who work at the Mount Polley Mine would like to
extend our thanks to all the members of our local First Nations and the
citizens of the local communities who have provided input to the process
of getting the mine operating and protecting the environment. We take our
responsibility to our community and the environment in which we operate
seriously, and we strive to be positive contributors to the community.

- Yours sincerely,

Dale Reimer, _
General Manager, Mount Polley Mine

Have a story.

Let us know

250-992-2121 .
Email editor@quesnelobserver.com
Find us on Facebook at
Quesnel Cariboo Observer

Quesnel Cariboo Observer

www.guesnelobservercom

$D28's Parent Advisory‘

Councils to receive gammg

grants

" Schools in Quesnel and area
will be receiving $57,980 as part
of more than $11 million in B.C.
government gaming grants for Par-
ent Advisory Councils (PACs) and
District Parent Advisory Councils
(DPACs) working with public and
independent schools throughout
British Columbia.

PACs and DPACs play 4 key role

* in keeping parents connected to
teachers and school administra- .

tors through pesitive, supportive

involvement in the education pro--

vided to their children.
The grants provide support for
extracurricular activities, including

- sports, arts, class trips and other

school activities.

‘Why this matters:

» PACs and DPACs will share
$11,121,840 in community gam-
ing grant funding from the B.C.

.government this year. _

« A PAC is the ofﬁcia]ly recog-

nized collective voice of parents -
* in their school. A PAC, through
-its elected officers, may advise the

school board, the principal and
staff ‘on matters relating to the

~ help our young people the most,

school and student education.

* DPACs advise the board of ed-
ucation on any matter relating to
education in their school district.
DPACs advocate for parental in-
volvement in the education system
and give input into the development
of education policy and curricula.

“We are putting this money back
into the community where it will
Cariboo North MLA Coralee
QOakes said.

“Our PACs will use this funding to
make thlS school year a great one.”

“We are putting this money
back into the community

" where it will help our young

people the most. Our PACs
- will use this funding to
make this school year a

great one.”
Coralee .queS,‘_MLA |

2016/2017

Season!

JGING A WORLD OF ENTERTAINMENT TO QUES q

Consisting of four talented, charismatic young singers,

QUARTOM offers a concert where classical music blends to

* popular tunes. At times serious, at times playful, these four

§ highly skilled voice musicians offer an overview of singing of
| the highest quality that will appeal to all audiences!

'SUN, OCTOBER 30,16
CHUCK MOBLEY THEATRE -

: $25 Adul'ts )
- $20 Senio'rsIStudents

g, DRISH

" TICKETS: GREEN THEE HEALTH & WELLNESS
K-MAX, SAVE ON FOODS and at the DDDR




APPENDIX C
COMMUNITY MEETINGS



Mount Polley Mining Corporation

an Imperial Metals company
Box 12 e Likely, BC VOL TNO o T 250.790.2215 ¢ F 250.790.2613

Mount Polley Mine
Community Meeting

When: Thursday, October 27, 2016

Where: Royal Canadian Legion Hall
385 Barnard Street (downstairs)

Time: 7:00pm - 9:00pm

All Williams Lake community members are
welcome and encouraged to attend.

Mount Polley Mine invites Williams Lake residents to join them for
an Open House with poster displays from 7 to 8 pm, followed by a
presentation and Q&A session from 8 to 9 pm.

The purpose of this meeting is to provide information to and
opportunities for the public to ask questions about the Mount Polley
Mine proposed water discharge permit amendment.

Coffee and snacks will be served.
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Racquel Russell photos
Cowboys from three ranches gather their cattle at Riske Creek in preparation for moving

their herds from the Raven Lake Range across Highway 20 to Harper Meadow Range.

Round-up tlme in the Chllcotln

Linda-Lou Howarth
Spedial to Trbune/Advisor

Ranchers are
proaching their busiest
time of the year, round-
ing up cattle from the
summer ranges,

At Riske Creek the

_first round-up of the

season involved mov-
ing cattle from the Ra-
ven Lake range across

" Harper Meadow, then

to the Bald Moun-
tain range for about a
month.

The Dounglas -Lake
Cotton Division Ranch,
River Ranch and Wine-
glass. Ranch .all took
part in this round up.

They gathered and
pushed cattle, cross-
ing’ Highway 20 into
Harper Meadow and
on up to the back of
Bald Mountain- where
the cattle stayed for. a
couple weeks or s0, -

The riders spent quite

a few days searching .

for the elusive cattle
in a fairly large range,

coaxing cows to head

home.
Most cows high tail

it as fast as they can to

- get to a different pas-

ap-

From thelleﬁ: cowbdys Mike Jasber énd lan Durrell from the

Wineglass Ranch and Joe Roberson from the Douglas Lake Cotton

: Ranch Division move cattle around Harper Meadow Lake. -

time as they catch up gear, and share tips on
on gossip, swap stories, working a horse or a
perhaps swap some dog.

Protect Your Home & Business

ture, but there is always
a batch that are pretty
cagey at hldmg on the -
rlders :

Still, their awesome.
cow dogs manage to
find. them and push
them out. _

A bit of time was
spent around campfires
where riders cozy up
to the warm fire while
waiting for others teo
arrive’ pushing their -
cows. into the holding
grounds.

Cowboys enjoy th1s

+ 24 Hr. ULC Monitoring

+ Alarms & Installation
150 Mile House

_250-392-3737

ARDS
SECURITY

~ 7:00pm —

¥ MOUNTPOLLEY
**%L MINING CORPORTION

an Imperial Metals company

COMMUNITY MEETING

Thursday, October 27, 2016
Royal Canadian Legion
385 Barnard Street (downstairs) -

All Wiiliams Lake community members are
welcome and encouraged to attend,

9:00pm

Concession!

FRIDAY, OCT- 28 3:00])1]1 to9:00pm ADMISSION $200
includes entry to door prizes.

_SM,URDA‘Y,- OCT. 29 9:00am o £:00pm desantrs o dot i

100 Mile Community Hall
"~ Birch Ave., 100 Mile House

Artists, Crafts People & Artisans

~ offering a huge selection of quality handcrafted products
+ Original.Art » Books  Glass Art » Pottery « Woad Work « Fabic Graﬂs-JeweIry-PaperArt * Fibre Art
Clnthlng (i’ & adults") » Ghristmas Decorafions » Chocolates « Palntmgs-Qmihng- Food Products * & Much Mare!

te fine lines » Soften deep wrinkles - ‘
kin = Tighten pores = Soften scars |
eliminate puffy eyes and dark circles

» Even out facial complexicn and tone

NTROL & CUPPING MASSAGE

omone Balance, Growth Hormone, Metabolism
Immune System, Addiction & Flu

Emotional-& Psychological Disorders

I Kinds of Pain (Headache, Eye, Far, Noss, Throat,
Circulatory, Gynecological, Genltounnary Gastrointestinal,
Musouloskeletal & Neurological Disorders)

Williams Lake [fi&
" Acupuncture & Herbs Clinic

. “www.williamslakeacupuncture.com :
203 - 143 4"‘ Ave S (Yorston Medical Bur[dmg, 2ndFloor}  778- 412 0153

Buy or seil

6310 HARMES ROAD - LIKELY ROAD 6329 ROSETTE LAKEROAD

Mount Polley Mine invites Williams Lake

poster displays from 7 to 8 pm, followed by a
presentation and Q&A session from 8 to 9 pm.

information fo and opportunities for the public
to ask questions about the Mount Polley Mine
proposed water dlscharge permit amendment.

Coffee-and snacks will be served.

residents to join them for an Open House with

The purpose of this meeting is to provide -

VOLUNTEERS
DESPERATELY NEEDED!

KEY COMMITTEE POSITIONS
"STILL NEED TO BE FILLED -
‘Planning.is on hold until positions are filled

Call 250-302-8423 or visit www.widrygrad.ca
. for more information

new Trou 58
int hkelyan over | acre, within
walking distance of (uesnel River
MLS RZ075257

[ alongyearrownd  Bea
Hawks Craek. Acces 1o Crown land.  in Likely. 2030 insulated waorkshop.
Petfect for horse lover. .~ and 30'%40" barn. Mew roof in 2013.
MLS R2097876. - MLS R2052255

rancher on almost4 acres
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. Wednesday, October 26,2016 Williams Lake Tribune

MOUNT POLLEY

an Imperial Metals company

COMMUNITY MEETING

Thursday, October 27, 2016
, Royal Canadian Legion
. 385 Barnard Street {(downstairs})
7:00pm - 9:00pm

* Al Witliams Lake community members are -
welcome and encouraged to attend.

Mount Poltey Mine invites Williams Lake
residents to join them for an Open House with
poster displays from 7 to 8 pm, followed by a
~ | presentation-and Q&A session from 8 to 9 pm.

The purpose of this meeting is to provide

to ask questions about the Mount Polley Mine
proposed water discharge permit amendment.

Coffee and snacks will be served.

MINING CORPORTION

information to and opportunities for the public -

~ VOLUNTEERS
'DESPERATELY NEEDED!

KEY COMMITTEE POSITIONS
STILL NEED TO BE FILLED
Planning is on hold until positions are fille
Gall 250-302-8423 or visit www. wldrygrad ca
for more information

Thursday
-~ Qctober 27
All You Can Eat
PASTA

_ 5:30-7pm
Adults $106 - Kids $5‘
Members and Guests Welcorme

"ALL SCHOOLS WELCOME! |

Public mvrtedto(;c_,m,r,-,e,mton .
Mount Polley long-term Water plan

A 16ng;term wa-

ter management plan
proposed for Mount

Polley. is now avail- -

“able for. public com-
ment, )
“Mount Polley Min-
ing Corporation is ap-
“plying to discharge
treated mine efflu-
ent to both Quesnel
Lake at a depth of 40
1o 50 metres, as well
as to Bootjack Lake
via groundwater,” the
. ‘ministries of envi-
ropment, énergy and
. rhines,
nal relations and rec-

onciliation said in a

press release Tnesday.
The permlt apphca-

and Aborigi--

tion will go through

a 30-day public-con-
sultation period, as

well as a comprehen-
sive fechnical review

by the Cariboo Mine

Development Rev1ew
Comniittee: )
Additionally, public

consultation sessions

on the long-term wa-
ter management plan
are  scheduled for

- Wednesday, Oct. 26,7

p.m, to 9 p.m., at the
Royal. Canadian Le-
gion, Quesnel; Thurs-
'day, Oct. 27, 7 p.m.

'to 9 p.m., open house

and town hall, Royal
Canadian
Fr1»

~Legion,
" Williams Lake;

day, Oct. 28, 7 p.m.
to 9 p.m., open house,

Horsefly Community .

Hall; Saturday, Oct.
29, 3 p.m. to 5 pm.,

~open house, Big Lake

Community Hall and
Sunday, Oct. 30, 3
p.m. to 5 p.n., open
house and town hall,

Likely =~ Community
- Hall. '
Public© feéedback

-will help inform the -

company’s final water
management plan, ex-
pected to be in place
by fall 2017.

" MPMC had previ-
ously submitted
draft technical assess-
ment report for the

its’

long-term water man- 7
ragement plan which

underwent an internal
government-to-gov-
ernment review. in-

‘volving the Ministry
_of Environment, Min;’
istry of Energy and -
- Mines, Williams Lake

Indian Band and Soda
Creek Indian Band. -
The results of that
review have helped
inform- MPMC’s for-
mal permit amend-

" ment. application and

supporting technical
assessment report.
Final comments to
the ministry on the re-
port are due on Thurs-
day, Nov. 24,2016

Please submit com-
ments with the sub-
ject line “Cominents
on- technical assess.
ment report” to: Mt-
PolleyEnvironmental
Enquiries@gov.bc.ca.

Mount Polley’s per-
mit amendment appli-
cation and supporting
technical assessment

-report .can be found

at:  http://www.env
gov.bc.cal/epd/mount-
poliey/. -

Ajl information on
the -incident can be
viewed on the minis-
try’s dedicated web-
page: hitp://www.env.
gov.be. ca/epd/mount-
polley/.

Shot dog recuperatlng from surgery

’ Momca Lamb-Yorski
- Staff Writer

' Thanks to the generos-

ity of the public,.a dog-at

-the Williams Lake SPCA.

is recovering froin. sur-
gery to amputafe his leg

" after he was shot.
- Last Thursday, Max’s

- story -was shared with

media by the BC SPCA,

- asking for help because

-bones in his leg were‘
‘shattered from the elbow

down  exposing bone

and an infected wound.
It did not take fong

for ‘donations to come

into the SPCA to cover -
“ the expected $1,500 cost

of his medical treatment,

'manager Liz Dlghton_
told the Tribune Mon— '

day. = b
“The fact that he had

~_been shot and was hid-

ing from the public for
two weeks really struck
a chord with people.” .
A Good Samaritan
spied Max soon after
he was shot, but it took

"some work to be able

to bring him into the
SPCA. _
Maix, who is a German

Shepherd Husky mix,

is- _recovering well and

Frlday, October 28 @ 5 30pm

Mem.bers ano‘ Guests We.'come

nght :::m.:'

Live Band
PERFECT MATGH

learnmg how to balance
on three legs, Dighton

“said.

He will have to b_e
moved to a branch in

‘Vancouver because the

legal requirement is that

“animals - must undergo
a behaviour assessment -

before they can be ad-

opted.

- The ‘local branch is
closed until Thursday.
Oct. 27, because staff are
dealing with an overload
of animals, she added.

As a society, the SPCA
relies on donations from
the public to pay for sur-
genes

" Max the dog

C

Cataline -
Marie Sharpe
Mountview ¢

Big Lake Mondays 7 .
. 150 Mile House Tuesdays & Thursdays
Horseﬂy Wednesdays -
SCHOOL DISTRICT NO. 27 | '
(CARIBOO-CH[LCOTIN) o

Monday to Friday
‘Monday to Friday -
Monday to Friday

H's Fun' I+s Free' H's 5+ran95+qr'+'

StrongStart centres are school- based early learning centres facilitated by an
Early Childhood Educator. All chlldren 0-5 years old are welcome to attend with a parent/caregiver

-9:00 am to 12:00 pm

" 9:.00 am to 12:00 pm .

8:30am to 11:30.am
9:00'am to 12:00 pm .
8:30 am to 11:30 am
9:00 am to 12:00 pm

For more info call 250-398-3839
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SPORTS

| Come out for Coffee & Pumpkm pie.
' Ortry our
Pumpkin Spice Latte or Cappuccino |

October 23 - 29, 2016
ARIES Mar 2‘!h\pr 20

A
A

#6" it to infimidate you.
** TAURUS - Apr 21/May 21. .

your efforts for granted.
GANGER Jun 22/Jul 22

W e LEO — Jui 23/Aug 23

ﬁf @k personal relatronshrps

y LIBRA — Sept 23/0ct 23 -

| b)f@ as well.

£ waek.

¥ SAGITTARIUS — Nov 23/Dec 21

she will become a big supporter.
GAPHEGDRN Dec 22/Jan 20

g trumps your personal preference
! P AQUARIUS - Jan 21/Feh 18

\. tinkering, however.

5' PISGES — Feb 19/Mar 20

oy and might be just what you need.

9 FAMOUS BIRTHDAYS

**@ OCTOBER 24 - Drake, Rapper (30)

*“" OGTOBER 28 - Brad Paisley;. Smger (44}
:;;;h% D{:TDBER 29 - Tove Lo, Srnger (28)

*

L Aries, you will soon learn that any nbstacie can he
@ overcome if you set your mind to it. While a certain

% task may seem daunting right now, you won’t allow

Others are paylng attention to you even if they

'« this week. You have a unrque ability to listen and
oﬁ support others, and-your loved one-will not take

<3 Cancer, if your energy and attention span is a-bit

' Leo, by observing others you can learn how they
operate and make the most of your chances to
work with them. Apply a similar approach to your .

Try to tackle a financial project thrs week, Virgo.
7/ Select something relatively easy to begin with, and

r 7

6‘5 It’s time 1o get the creative juices flowing, Libra.
Tackle a project around the house, like painting or .

* rearranging a room. kook for a new creative hobby

Y Scorpio, you have a lot of energy and a need fo
1! strive toward perfection in all that you do. Those
traits will prove valuabie around the office thrs

J Keep trying to convince someone that your
,* ideas are credible, Sagfttarius. With a little more
persuasion, you may win this person over and he or

! Capricorn, even if you don't want fo go along with
what the group is doing this week, you just may
& have 10 concede that what is best for the group

df ¥ Aguarius, financial issues may be keeping you
@ on your toes, but it’s nothing you can’t handle if
you stick to your plan. You may want to do some

f * Pistes, continug to bring the right people into your
innei sircle. One parson in particutar has your eye

OCTOBER 23 - Ryan Reynolds, Actor (40)

OCGTOBER 25 - Adam Goldberg, Actor (46) .
OGTOBER 26 - Emilia Clarke, Actress (30)
Y OCTOBER 27 - Simon LeBon, Singer (58)

Quesnel Cariboo Observer

' "The 2016 British Columbia Rodeo Association
awards banquet was held Oct. 15 with Quensel
riders stealing the show.

Steve Lloyd took home the Tie-Down Roping -
championship buckle and was named season

leader, Lane Cork was named Bull Riding cham-
pion, Lane Paley won the Junior Steer Riding
buckle, Ryan MeNaughton won the Team Rop-
ing season leader header award, Dyson Leneve
was named Junior Breakaway Ropmg season
leader, Matt O’Flynn won the BCRA Sports-

-manship award and Taylor Cherry won All

Around Cowgirl and 2016 Rookie of the Year:

MOUNT POLLEY
MINING CORPORTION -
an imperial Metals company

COMMUNITY MEETING

Wednesday, October 26, 2016 ~
Quesnel Legion Branch Hall
262 Kinchant Street
- 7:00pm — 9:00pm

AI! Quesnel community members are
welcome and encouraged to atiend.
Mount Polley Mine invites Quesnel residents
to join them for ah Open House with poster
displays from 7 to 9 pm. Technical experts
will be in attendance to answer questions. -

The purpose of this meeting is to provide
information to-and opportunities for the:
public to ask guestions about the Mount
Polley Mine proposed water discharge
per'mit amendment.

Coffee and snacks will be served.

TR X R R

www.quesnelobserver.com

Quesnell riders_' clean up at2016 BCRA awards banquet

Clockwise from top right. Taylor Cherry All Around Cowgirl and 2016 Rookie of the
Year. Ryan Mcaughton Team Roping season leader. Dyson Leneve winner of the
Junior Breakaway Roping season leader. Lane Cork Bull Riding champion. Steve Lioyd
Tie Down Roping champion. Lane Paley funior Steer ermg champlon. Matt O'Flynn

winner of the BCRA Sportsmanship award,
PHOTOS BY KAREN POWELL
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APPENDIX D1
MOE PuBLIC COMMENT TRACKING TABLE
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APPENDIX D2
MPMC-RECEIVED PUBLIC COMMENTS



From: Wendy Hart [mailto:wendylhartl@gmail.com]
Sent: Wednesday, November 2, 2016 12:11 PM

To: Inquiries <l@imperialmetals.com>

Ce: MtPolleyMinePermit@gov.bc.ca

Subject: Permit Amendment

As aten year , seasonal resident of Quesnel Lake, with two properties directly down lake of the discharge pomnt, I feel VERY concerned with ANY
discharge into Quesnel Lake. My concern 1s also financial, as we are attempting to sell one of these properties with no prospects in sight.

My very real concern 1s that even though Polley Mine may be meeting some water quality standards, I would have to say that when a lake changes
colour from it's origmal hue, something very wrong is being done. This may not be technical but it 1s visibly OBVIOUS that the lake 1s being
harmed! The lake used to be black at depth. Now 1t 1s green! Lakes with high mineral contents are green. How can this be okay???

I am very distressed and angered by this whole situation. What was once a world wide treasure is now merely a dumping ground for profits. How can
this be allowed?!

very concerned citizen,

Wendy Hart

Quesnel Lake property owner



From: Jenny Howell <jhowell@xplornet.ca>

Sent: November 20, 2016 1:09 PM

To: MtPolleyEnvironmental.Enquiries@gov.bc.ca

Cc: inquiries@imperialmetals.com; Bee Hooker; Jack Darney
Subject: Permit application

Attachments: Mt Polley letter Nov 20 2016.docx

Please find attached a letter from the Big Lake Community Association.
Thanks-

Jenny Howell, Secretary for the BLCA



Big Lake Community Association
P.O. Box 68, Big Lake Ranch, B.C.
VOL 1G0

Nov 20 2016

To Mount Polley Mine,

On behalf of the BLCA, we would like to acknowledge and thank the Mount Polley
mine staff for their efforts to inform and communicate with our community on their long
term water discharge plans.

While the BLCA does not have the authority to speak on behalf of the entire community,
nor do we have the expertise to comment on the technical details of this plan, we are
supportive of the longevity of the mine operation. The mine is one of the largest
employers within our community, so we recognize the need for a long term water
solution that manages environment, social and economic aspects using the best available
technologies and scientific knowledge.

We will continue to advise our membership of how they can become informed, and how
they may express either their concerns or support in regards to future permitting. We are
appreciative of the lengths the mine has gone to in order to connect with the community
throughout the ongoing permit applications process over the past couple of years, both
through media releases, public meetings, local representation on the Mount Polley Liason
committee and replying to individual concerns. We remain hopeful that a timely solution
will be reached to meet the critical water management challenge that Mount Polley faces,
regardless of its operation.

Yours, on behalf of the Big Lake Community Association;

Bee Hooker, BLCA President

Marianne Woods, BLCA Vice President
Jack Darney, BLCA Past President
Kelly Burnham, BLCA Treasurer

Jenny Howell, BLCA Secretary



From: Fred McMechan <fred_mcmechan@telus.net>

Sent: November 23, 2016 11:15 AM

To: MtPolleyEnvironmental.Enquiries@gov.bc.ca

Cc: Lyn Anglin; Hugh Bunce; Al Hoffman

Subject: comments on technical assessment report

Attachments: Williams Lake Field Naturalists Comments on Mt Polley Water Management Application Nov 2016.pdf

To the Ministry of Environment:

RE: comments on the Mount Polley Mining Corporation’s application for amendment to allow the long-term discharge of mine effluent into Quesnel Lake.
The attachment contains the comments from the Williams Lake Field Naturalists on this issue.

Thank you for your consideration of our comments.

Fred McMechan, president
Williams Lake Field Naturalists

. This email has been checked for viruses by Avast antivirus software.
EI"JCI WwWw.avast.com




WILLIAMS LAKE FIELD NATURALISTS
1305A Borland Road
Williams Lake, BC
V2G 5K5

November 22, 2016

BC Ministry of Environment
Victoria, B.C.
Submitted to: MtPolleyEnvironmental. Enquiries@gov.bc.ca

Dear Sir/Madam:

RE: Comments on Mount Polley Mining Corporation’s application for amendment to
allow long-term discharge of mine effluent into Quesnel Lake.

The Williams Lake Field Naturalists Society (WLFN) strongly opposes the proposal by Mount
Polley Mining Corporation (MPMC) to discharge excess mine water directly into Quesnel Lake
as described in their recent permit application. We understand that MPMC is seeking approval
to pipe treated water from the mine site directly into the lake for the life of the mine. Discharge
water will only be required to meet generic BC Water Quality Guidelines.

Our objections to the MPMC proposal stem primarily from the fact that BC Water Quality
Guidelines do not meet water quality of the lake. That is, BC Water Quality Guidelines are not,
in our opinion, the appropriate measure to use for setting water quality objectives for release into
Quesnel Lake. For example, BC Water Quality Guidelines for mean total copper levels (for
fresh water aquatic life) are nearly four times higher than levels in surface water of the lake in
2015, following the mine tailing facility breach. The discrepancy may have been even greater if
guidelines were compared to pristine levels prior to the 2014 breach. Similarly, maximum levels
for total copper in the Guidelines are greater than maximum levels recorded in the lake in 2015.

The BC Water Quality Guidelines state that appropriate water quality objectives could in some
cases be different than guideline levels. For example, the Guidelines state that “if the resource is
unusually valuable or of special provincial significance the safety factor could be increased by
using objectives which are more stringent than the guidelines.” We believe that Quesnel Lake is
of special provincial significance and deserves higher standards to safeguard its water quality.

The application by MPMC suggests that the expected life of the mine is currently less than five
years. Over this short time period, the release of mine waters meeting only generic provincial
guidelines may be of less concern than if they were released over a longer term. However, we
understand that it is probable that the operating life of the mine may be much longer than three or
four years. In addition, a proposed passive water treatment system following mine closure would
likely not be functional for several years since it is apparently still in the planning stages. It must
be recognized that a passive, wetland-based system will require many years to develop the
vegetation and organic rich soil necessary to function as a viable system for waste water
treatment. If construction of a passive, wetland-based treatment system is started at a time near
mine closure, it will not likely be ready to function at mine closure.

If either mine closure or a passive water treatment system is delayed for several years, the release
of excess water that meets only generic BC Water Quality Guidelines could result in degradation
of water quality in Quesnel Lake.



We also understand that during the current year MPMC was granted a permit to release untreated
water directly into Quesnel Lake, as long as the untreated water met permit discharge quality.
This approval was given to “deal with freshet flows and a bottleneck at the water treatment
plant”. We are very concerned that these conditions could arise again. Planning and facilities
must be in place to ensure that untreated water from the mine site is not released into Quesnel
Lake.

MPMC’s reported analyses of excess water release options do not allow for separate assessments
of environmental, technological, social, and economic criteria for their selection of a preferred
option. Each option needs to be evaluated separately for each of these classes of criteria. When
they are not, environmental and economic criteria are confounded. We request that ratings for
each class of criteria be made readily available to the public before any approval is given to
release waters into Quesnel Lake.

We also strongly recommend the following:

1) No water must be permitted to pass from the mine site directly into Quesnel Lake,
without first passing through a treatment system.

2) If MPMC is allowed to release excess water into Quesnel Lake, water quality objectives
must be developed which more closely reflect pristine water quality in Quesnel Lake and
MPMC must be required to treat all water to meet those objectives, rather than only the
less stringent BC Water Quality Guidelines.

3) If MPMC is allowed to release excess water into Quesnel Lake without meeting more
stringent objectives than those in the BC Water Quality Guidelines, approval must not be
for more than three to four years and clearly not renewable.

4) Construction of a passive wetland based water treatment system must be started as soon
as possible in 2017, not at some later date as MPMC indicates.

5) If MPMC is allowed to release excess water into Quesnel Lake, quality of the water must
be monitored at the outflow pipe and within a diffusion zone at least weekly by MPMC,
BC Ministry of Environment, Fisheries and Oceans Canada and an independent party.
Results must be widely and readily available to the public.

We expect MPMC and BC Ministry of Environment to show leadership in maintaining the
quality of one of the most pristine large lakes in BC. Let us all hope that Quesnel Lake continues
to be part of the reason for our pride in “Super-Natural British Columbia”.

Respectfully Yours,

Dol Ml e

Fred McMechan, President,
Williams Lake Field Naturalists

Cc: Lyn Anglin, Chief Scientific Officer, Imperial Metals: langlin@imperialmetals.com

Cc: Al Hoffman, Chief Inspector of Mines, Ministry of Energy and Mines: al.hoffman@gov.bc.ca

Cc: Hugh Bunce, Operational Director, Mt Polley, Environmental Protection, Min. of Environment:
Hubert.Bunce@gov.bc.ca



From: amy sandy <estkwelalnik@gmail.com>
Date: November 30, 2016 at 6:30:10 PM PST
To: MtPolleyEnvironmentalEnguiries@gov.bc.ca
Subject: Public comment

| am opposed to mt polley dumping your treated water in Quesnel Lake. The company is destroying a beautiful natural resource that is better suited to tourism. Additionally your company is destroying
First Nations territory. Too cheap to use dry stacking or reusing your waste water. It is shameful.

Sent from my iPhone



From: Nadene Guiltner <nguiltner@gmail.com>
Sent: December 3, 2016 7:38 AM

To: MtPolleyMinePermit@gov.bc.ca

Cc: inquiries@imperialmetals.com

Subject: re: Permit Amendment to Permit 11678
Attachments: November 28 mine permit oppositiom.docx

Please find attached my response to the Polley Mine permit application.
Nadene Guiltner



Mount Polley Mine Company
Box 12

Likely, B.C.

VOL 1NO
(inquiries@imperialmetals.com)
And

Ministry of the Environment
2080A — Labieux Road
Nanaimo, B.C.

VaT 6J0

(MtpolleyMinePermit@gov.bc.ca)

November 28, 2016
Reference #1411734-162-R-ReVD-16000

RE: Permit 11678 Amendment Application under the Environmental Management Act: Technical
Assessment Report (TAR) prepared by Golder Associates and submitted on October 17, 2016, in support
of Mount Polley Mine Company’s (MPMC) intention to discharge mine effluent into Quesnel Lake via a
pipeline until mine closure and possibly in perpetuity.

Yes, we do need jobs, yes we do need natural resource extraction, and we must ensure the environment
is protected. There are other alternatives to the discharge of the effluent into the lake. They may
involve more investment, but MPMC has reaped financial benefits and will reap further benefits in
coming years. It is not unreasonable for MPMC to make sure they have expended every effort to find
the most responsible way to dispose of their mine waste.

In our current post-truth, fake news, unending data flow universe, this ‘human receptor’ (a term taken
from the TAR p.1126) appreciates having the opportunity to express the reasons she objects to granting
this permit. As a long term resident of the West Arm of Quesnel Lake, | am, and will continue to be,
adversely affected by this permit. While having no specific scientific training, | will rely on common
sense and direct observation to try to clearly communicate why | object to further effluent discharge
into Quesnel Lake. While the 1,279 pages of the TAR are focused on future discharge, it is important to
understand the history of the mine’s past actions. A major consideration must be the August 4™, 2014
breach in which 25million cubic meters were released via Hazeltine Creek into Quesnel Lake. This must
affect present decisions because pollution of a large pristine body of water is in itself a major cause for


mailto:MtpolleyMinePermit@gov.bc.ca

concern. The resulting pollution from this spill has been recorded in the Government of Canada’s
National Pollutant Release Inventory as the largest emitter of multiple pollutants for the year of 2014. A
couple of sobering examples from the NPRI:

Release of 134t of Pb (lead) — 92% of total reported for all of Canada
Release of 2.14t of Hg (mercury) — 94% of total reported for all of Canada.

Various reports document how MPMC’s poor decisions and resulting mistakes resulted in this costly
environmental disaster. Mines Minister, Bill Bennett commented in the Vancouver Sun on February 5”‘,
2015:

“Obviously if you read the report (Independent Review Panel Report), there were mistakes made. We
don’t know if there were mistakes the engineers are entirely responsible for, or the company is entirely
responsible for, or if they are both responsible for the mistakes that were made.”

This is a clear admission from the Minister responsible for Mines that mistakes occurred.

In the interest of clarity we should start at the beginning with the original 1997 Permit#11678. This
permit designated the mine as a closed containment (zero release) facility. However, the mine had a
water balance problem which led them to increase the height of the TSF and then to make the first
discharge request, which was eventually granted in 2011 (over local residents, Fisheries, and First
Nations objections). The mine’s increased production coupled with other factors led to further requests
to increase the discharge amount. Over the years the mine had also attempted to solve their water
balance problem by steadily increasing the height of the TSF, but this solution had natural physical
limits. As the Independent Review Panel says:

“Under these conditions the Upper GLU was compressible and susceptible to undrained failure. This
condition had not been recognized in the design of the TSF. The panel concluded that the dominant
contribution to the failure resides in the design. The design did not take into account the complexity of
the sub-glacial and pre-glacial geological environment. . .. Had the downstream slope in recent years
been flattened to 2.0 horizontal and 1.0 vertical, as proposed in the original design, failure would have
been avoided.”

The Chief Inspector of Mines also found that there was an un-filled excavation at the toe of the
embankment, there was too much water in the TSF and there were inadequate tailings beaches.

Moving on from the mistakes which caused the TSF failure to examples of what happened post-breach |
present just one example of how a pesky fish problem was solved to MPMC'’s advantage.

Fish, of course, were affected, especially in Hazeltine Creek. Hazeltine Creek had formerly been home to
20 different fish species (SNC-Lavalin, FFHA). Golder Assoc. concluded, in their EIA report that

Hazeltine Creek “was no longer a viable habitat following the dam failure” and therefore Hazeltine Creek
was designated as a non-fish bearing creek. However, there were fish attempting to survive in the creek



and after a local resident reported that a large number of fish were in the creek the following solution
was executed:

“The use of Hazeltine Creek for the short term discharge option is predicated on the fact that the creek
length used for the discharge water is not fish bearing. At the time of my earlier correspondence all
indications were that there was no fish presence in Lower Hazeltine Creek. Subsequently MOE and the
members of the Mount Polley environmental Working Group, including the Ministry of Forest Lands and
Natural Resources and Department of Fisheries and Oceans, have been made aware that fish were
present. MPMC recently applied for and received allowance from FLNR to capture and remove the fish
from lower Hazeltine Creek to maintain its current status a non-fish bearing as it currently lacks
adequate fish habitat to sustain fish and fish screens are in place to keep them out” (from email
correspondence sent by Hubert Bunce (MOE)

When the mine has exceedances in permitted levels of metal discharges they solve the problem in the
following way:

(Quoted from MPMC Public Liaison Committee Meeting Notes, August 18", 2016)

Question: “Regarding the request to increase the permit requirements for iron, zinc, and
molybdenum, why are you asking for this and were these metals already there or are they increasing?”

Answer: “Original model has now been validated against testing and some parameters are higher
than modelled. We are asking for these to ensure we remain in compliance with the permit. The details

will be provided with the permit amendment application.”

MPMC is using BC Water Quality Guidelines (BCWQG) as their goal for our lake water quality. Yet,
BCWAQG's have no legal standing, so are not directly enforced. They may be used as the basis for
determining the allowable limits in waste discharge permits. The BCWQG may also be changed at any
time. This ephemeral guideline is not sufficient to assure us of any lasting measure of water quality.

The 1,279 pages of the TAR are impressive in size and content. Yet as | turn the final page | look up,
glance through my window and see the reality of the dirty water in Quesnel Lake and find myself awash
in a sea of uncertainty. The myriad numerals, charts, graphs and ongoing acronyms should have
provided an oasis of security and certainty — yet it failed. Nowhere in all this data could | find even a
hint of the paradoxical nature of the request. MPMC seems to be so reliant on science they neglect to
consider visceral reality. We live in a flawed world and all need to atone for our mistakes, but first we
must recognize those mistakes. On the face of it MPMC wants to discharge mine effluent into a living
entity which they have already polluted to an amazing degree. If we were to ask an unbiased stranger (a
child, perhaps) whether it would be acceptable to put deleterious and potentially toxic substances into
his or her lake it would seem obvious that the answer would be no. It seems like such an inconceivable
idea that it shouldn’t even need to be asked.



However MPMC has asked, and they have spent enormous amounts of time, money and human
ingenuity to prepare what seems, on the surface, to be a scientifically feasible proposal. | respect the
methodology as outlined by the many contributors to this report. Yet | find no consolation in the
continual disclaimers found throughout this document:

“where applicable, the model and input data carry inherent uncertainty, unlikely to occur, adverse
effects not expected, based on predicated concentration, not expected to be acutely lethal, necessarily
predictive exercised, various predictive tools, predictions are based on several inputs, all of which have
inherent uncertainty”.

The honesty in delineating the limitations of the study is appreciated, yet raises serious concerns which
make the whole enterprise questionable. One quote from p.389 of the TAR is particularly disturbing:

“Hydrogeologic/hydrologic investigations and groundwater modelling are dynamic and inexact
sciences . . . complicated beyond human capacity to evaluate them comprehensively in detail and we
invariable do not have sufficient data to do so . .. every model is a simplification of a reality, no
warranty, expressed or implied is made.”

How can MPMC make such a request when our own government is heading in the opposite direction?
The Parliament of Canada (PRB06-26E) states that:

“The virtual elimination strategy must prevent deliberate input of any additional quantities of persistent
toxic substances to the ecosystem. We must continuously strive to reduce the amount entering the
environment.”

On one hand some of us have recognized that we must stop and consider what we are doing to a finite
resource. On the other hand we have a company asking to add effluent to a formerly pristine lake. |
have been told by a MPMC representative that the mine effluent is not ‘pollution’. | have found many
credible definitions of pollution, but for this purpose | will rely on my old Oxford Latin Dictionary, p.623:
“polluo , (pro+luo) — to soil, defile, foul, contaminate, desecrate”, to confirm my simple observation that
the lake is ‘dirty’.

| could continue with examples, quotes and theories, but what has emerged during this long process are
the inadequacies and limitations of institutions (both business and government). A lot of well-meaning
people, who were either not able to speak openly (because of non-disclosure agreements) or whose
training was in such a specialized and narrow field of study that they were unable to see the myopathy
of their conclusions, seemed more focused on promoting their own positions. For many of these
‘experts’, what began as an environmental disaster has turned into a giant science experiment, with the
environment as only a small component in the process. There is no doubt that MPMC has problems.
The Chief Inspector of Mines, Al Hoffman states: “Through our investigation, we determined that while
the mine did not contravene any existing regulatory requirements, its management and operational
practices failed in a number of areas such as water management and misplaced confidence in the TSF
design.”.



This sort of comment only highlights why we cannot afford to let any more effluent flow into our lake.
Mining is a fact of life in our area, but mining is not just an extraction process, it is also a waste creating
process. While we applaud the monetary benefits provided to the shareholders, the employees and the
government, we also recognize the need for all those involved to manage and regulate the waste
created by mining. MPMC has a responsibility to minimize harm to the environment. Many of us are
not satisfied that they have sufficiently explored other solutions to their water balance problem. There
are other possibilities that would obviate the need to discharge mine effluent into Quesnel Lake. It is
true that this is a big, deep lake, however it is the West Basin which, because of direction of water flow
and the presence of a sill at Cariboo Island, that received the brunt of the tailings when the dam
breached and will continue to receive the effluent if a pipeline is constructed to the lake. The West
Basin contains only 2.4% of the water volume in the lake. This fact must be taken into account when we
are contemplating the discharge of 9 million cubic meters or 2,377,548,471 (over two billion) US gallons
of water a year. The small portion of the lake that will receive these billions of gallons of effluent, the
West Basin, has a surface area of only 22.87 square kilometers (the whole lake has a surface area of 266
square kilometers). The volume of the ‘receiving’ lake water is a mere .966 cubic kilometers, whereas
the total lake contains a volume of 42 cubic kilometers. (The figures above taken from Tetra Tech EBA,
File: 704-WTRMO030 15-01, June 27/2016) When questioned about this Jerry Vandenberg (Golder
Assoc.) stated that all projections, models, etc. have been based on the area and volume of the entire
lake, not the small portion of the actual West Basin. This is troubling.

One could continue for pages and pages, but in the spirit of brevity my conclusion is that | do not think
MPMC should be granted their permit amendment. There are other and better solutions. | trust you
recognize the ongoing accommodations that have been made when MPMC has failed to meet the
effluent discharge requirements is not a pattern to be continued. Albert Einstein is credited with the
following definition of insanity: “Doing the same thing over and over again and expecting a different
result”. We find ourselves relying on you to weigh the facts and make a decision that is in the best
interest of us all, please stop lowering the bar in the hope that they will clear it this time.

Nadene Guiltner
Box 120
Likely, B.C.
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From: Amber Sherwood-Robinson <sherwooa@mail.uoguelph.ca>
Sent: January 5, 2017 5:17 PM

To: inquiries@imperialmetals.com

Subject: Fwd: Comments on technical assessment report

---------- Forwarded message ----------

From: "Amber Sherwood-Robinson" <sherwooa@mail.uoguelph.ca>
Date: Dec 10, 2016 00:24

Subject: Comments on technical assessment report

To: <MtPolleyEnvironmental. Enquiries@gov.bc.ca>

Cec:

To whom it may concern,

Water is life. The clean water we have today is essential for the future. We must stand by our fresh water resources and defend from destruction,
pollution and carelessness.

Our lakes and rivers are crucial for clean drinking water, recreation, fish habitat, not receiving environments for industry. How have our governments
come to allow corporate interests to trump environment, tourism, cultural value and best practices?

Dilution is not a solution. Regulators must raise the bar for water quality and discharge. They must take a long-term view and demand closed
systems and best practices from those who are taking resources from our land. Industry must take responsibility for their wastewater.

Protect this environment and complete the duties required by exercising alternative options: halt mine production.

The questionable management and longstanding poor decisions have brought this into being, and Quesnel Lake watershed should no longer be a
viable avenue to be utilised for disposing and diluting of any further mine waste.

Real change is required and the reactionary, industry protective, emergency style management no longer applies.
Enough is enough.

Yours truly,
Amber Sherwood-Robinson



Sent: 2016-11-29 12 07 pM
To: gov.bc..ca (MtPolle P

Subject: Mt, Polley Mines Permit Application
Ref: Permit No. 11678

Date: 2016-11-29.

To whom it may concern.

I wish to express my strong objection to allowing Mt Polley Metals to discharge excess mine waste water into Quesnel Lake,

Even with today's allowable standards there will be environmental pollution to the lake and down steam waterways. This may take a long time to be obvious. There are visual changes now.

There should be zero tolerance of manmade foreign materials being discharged into Quesnel Lake. | am concerned that this permit is the thin edge of the wedge. Government will continue to lower the environmental standards and Mt Polley Metals will continue
to ask for more. This winter/spring runoff is forecast to be a big one for this rain forest area. Mt Polley Metals must have known this area was in a rain forest with high water runoff and should have allowed for it in the design criteria.

Please do not go ahead and allow this permit to proceed.

Thank you
Norm Hudson
Ph 1-250-296-4414.

Date: 2016-12-09

I wish ta say | am a member of the Likely C. Of C. And the more | become aware of how Mt Polley Metals dealing with the discharge of water into Quesnel Lake, the more discussed | become. Any responsible Company or Person; would not ask for an open ending
Permit. Would not discharge pollution into the lake without knowing the ramifications. No one knows how the Lake behaves. It will be different each year. There is no way to clean up the pollution. Once it is in the Lake it is there forever. Some pollution will
probably get washed downstream. Out of sight out of mind?

If Polley Metals was acting in a responsible manner they would make public all pertinent related information within a timely period. Why hasn’t Polley Metals installed a adequate water filter system? They have taken tens of millions of dollars (net} out the
ground. There many of these Filtration Systems in operation. Several operating in B C.

Again | wish to say, | strongly, object to this permit No. 1178. being allowed to proceed!

Thank you
MNarm Hudson



From: Nadene/ Lionel <nguiltner@gmail.com>
Sent: December 14, 2016 7:42 PM

To: inquiries@imperialmetals.com
Cc: MtpolleyMinePermit@gov.bc.ca
Subject: Permit 11678 Amendment application

As a full time Quesnel Lake (water access only) resident, I have spent over 10,000
days on the lake.

Polley mine presents many models of the proposed discharge into Quesnel Lake, but
in my experience if the model the mine puts foreword does not work, an amendment
is asked for, and often it is approved.

Why would MOE want to approve any discharge into a watershed as pristine as our
lake, if 1t is based on a educated guess at best?

Lake residents are required to have "no discharge" into the lake, therefore we "must
insist" the mine do the same.

The original mine proposal was zero discharge. When water became a problem,
Mount Polley should have been required, at the very least to treat the the effluent to
the original water quality of Quesnel lake before it was released.

A formally recognized body, The Likely Chamber of Commerce, has stated their
position, no effluent discharge into Quesnel Lake. At a recent meeting thirty
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members were present, twenty- four voted for No DISCHARGE of effluent into
Quesnel Lake.

The mine and the shareholders have the GOLD we have the SLUDGE!
Lionel Guiltner L.T.L.R.

Sent from my iPad



From: Pat <patsytt@hotmail.com>

Sent: December 15, 2016 8:49 PM

To: inquiries@imperialmetals.com
Subject: Long term water management permit

| am an employee at Mount Polley Mine. | have been working there since 2007, one of the luckier ones who manage to stay working when some were laid off. |
also live at Morehead so | spend time in Likely. | also want to say that | do not support Doug Watt and his following.

Imperial Metals has gone above and beyond since the breach happened. The cleanup that has been done is nothing short of amazing. For anyone to say that
Imperial Metals is not doing their best, is asinine.

The long term water management plan is a good one. Quesnel Lake is as beautiful today as it was the day before the breach. When the water that is being
released is free of toxins, how can that damage the lake. | don't understand how you can have so many Biologist saying that the water is fine yet you have a
chosen few radicals speaking out as if they know better.

You just have to read the bill board they have erected on the way into Williams Lake to know that they don't have any idea what they are talking about.

Releasing water into Quesnel Lake makes the most sense. It should be released as close to the source as possible. If you are concerned with the environment
you try to put things back as close to natural as possible. To transfer it all the way to Quesnel river is ridiculous.
The only reason these people want it reverted to Quesnel River is so it takes the perceived problem out of their back yards.

Thank you

Pat Pokeda/Steve Cook

Sent from my iPad



From: CHAZ M <chazm@shaw.ca>

Sent: December 17, 2016 3:13 PM

To: Mount Polley Mine Company

Cc: Ministry of the Environment

Subject: reference # 1411734-162-R-ReVD-16000 Permit 11678 Amendment Application

This letter is to express my strong objection to this Application.

My family have owned property on Quesnel Lake for nearly seventy years. We have two lots, 11509 and 11510, located on the west side of Quesnel Lake about
four miles downstream from the mouth of Hazeltine Creek. These are recreational properties which have been enjoyed by four generations of our family.

We have been deeply disturbed by what has gone on in the past few years. Firstly, the dam failure should never have occurred and was the result of the Provincial
Government not doing their job, and the mining company taking advantage of that. Secondly , the mining company were allowed to resume operations and to
dispose of their effluent using Quesnel Lake as a sewer.

The result of these actions is that a large, pristine body of fresh water has been badly compromised , the effects of which are as yet largely unknown. This
indicates that the B.C. Government has little or no regard for the environment and are willing to sacrifice it for the fast buck, a sorry situation indeed.

In conclusion, the permit amendment should be rejected and the mine should be shut down until an environmentally acceptable operating process is in place.
Quesnel Lake and my great-grandchildren are depending on you.

Yours truly, C.H. Morrison



From: dolly potter <dollypotter123@live.ca>
Sent: December 20, 2016 9:38 AM

To: MtPolleyMinePermit@gov.bc.ca

Cc: Colleen Hughes

Subject: Support of Mount Polley Permit

| have been a life long resident of Likely and a long term employee at Mount Polley Mine. | support the permit because | believe the Company,
Government officials and Consultants have done a thorough analysis based on scientific facts. This is clean, tested water they are asking to transfer
to the lake. Our lake is beautiful and will remain beautiful but if the mine can't operate | wonder how many of us will be able to stay in our
community to enjoy the lake and surrounding areas.

Dolly O'Sullivan



From: Bunce, Hubert ENV:EX <Hubert.Bunce@gov.bc.ca>

Sent: December 20, 2016 8:48 AM

To: Reiner, Mike J ENV:EX; Yamelst, Brian H ENV:EX; Barnes, Samuel ENV:EX
Cc: Luke Moger

Subject: FW: Comments on Technical Assessment Report (Mt. Polley)
Attachments: Permit to flush through lake Dec 2016 rev3.doc; ATTO0001.txt

FYI

Hubert Bunce
A/Director, Mount Polley

Environmental Protection, Regional Operations
ph (250) 751-3254 fax (250) 751-3103

2080A Labieux Road

Nanaimo BC V9T 6J9

Please consider the environment before printing this email

BC Pollution Free

EP Mount Polley Website http://www.env.qgov.bc.ca/eemp/incidents/2014/mount-polley/

From: Jane P. Brett [mailto:jbrett@shaw.ca]

Sent: Tuesday, December 20, 2016 12:03 AM

To: Mt Polley Environment Enquiries ENV:EX

Cc: Bunce, Hubert ENV:EX

Subject: Comments on Technical Assessment Report (Mt. Polley)

Please find attached
Comments on the Mt. Polley Technical Assessment Report
from the Mining Justice Action Committee

Thank you



To: MtPolleyEnvironmental.Enquiries@gqov.bc.ca

Comments on Technical Assessment Report
Re: Mt. Polley Permit 11678

Like all British Columbians, we deeply regret the loss of the
pristine waters in Quesnel Lake due to the tailings dam failure that led
to catastrophic collapse at Mt. Polley in 2014. We regret that Imperial
Metals has not been held accountable for the biggest mining disaster
in modern Canadian history: 25 million cubic meters of toxic waste
spilled! In spite of on-going monitoring, the long-term effects to the
habitat and the local economies are still incalculable. Unfortunately
the government’s own reports indicate that similar failures can be ex-
pected in the future wherever tailings ponds were built on the same
vulnerable model.

We feel it is entirely reckless to give any consideration to the
current proposal to dump partially-treated wastewater into Quesnel
Lake and/or Bootjack Lake and/or the Fraser River. Surely the Envi-
ronment Ministry cannot find acceptable such a farcical solution to the
problem of pollution! It seems that the idea that “dilution is the solu-
tion to pollution” is an out-dated joke in every setting except in B.C.’s
antiquated mining laws which seriously need revision in order to pro-
tect waterways.

Why isn’t the government demanding that Imperial Metals
fully-fund the remediation? We feel that taxpayers and local commu-
nities should NOT have to continue to pay the price for corporate fail-
ures, especially in this particular clear incident of neglect and mis-
management. It is our view that the government is misguided in try-
ing to provide the “least cost” to the mining corporation rather than to
the public.

The government can’t be serious about reconciliation with First
Nations while at the same time ignoring the stated wishes of those
who take stewardship of the area seriously. The province of British



Columbia is legally obliged to consult with First Nations on land and
resource decisions that could impact their inherent rights. We urge
you to listen to those who have local knowledge, those who have been
already seriously affected by the Mt. Polley catastrophe.

We would be happy to see the current proposal rejected as be-
ing without any merit as we feel that approval would set a dangerous
precedent for future mining “accidents”. We do not wish for this
company to think that this may be a “solution” which can be applied
to future disasters.

Very sincerely yours,

Jane Brett, Gena Kirkman, Heather Tufts, Margie Noonan
on behalf of the Mining Justice Action Committee
info@mjacvictoria.ca

22 December 2016

cc
Hubert Bunce, Assistant Director, Mt. Polley Environmental Protec-
tion Division, Ministry of Environment < Hubert.Bunce@gov.bc.ca>



From: Richard Holmes <carenvir@wlake.com>

Sent: December 20, 2016 8:54 PM

To: Dale Reimer; Don Parsons; Brian Kynoch

Cc: Colleen Hughes; Lyn Anglin; Luke Moger; inquires@imperialmetals.com
Subject: FW: Permit 11678

From: Richard Holmes <carenvir@wlake.com>

Date: Tuesday, December 20, 2016 at 1:35 PM

To: <MtPolleyEnvironmental.Enquiries@gov.bc.ca>

Cc: "Bunce, Hubert ENV:EX" <Hubert.Bunce@gov.bc.ca>
Subject: Permit 11678

Please acknowledge receiving the following message :

I am writing the Provincial Government to voice my complete opposition to the MPMC'’s application to discharge mine waste water into Quesnel Lake for the following
reasons:

1. Best Available Technology (BAT): The MPMC is providing basic dilution as the BAT remedy to achieve water quality guidelines in Quesnel Lake. This is
simply a misrepresentation of the best available technology utilized throughout the world and indeed in British Columbia at operating mining sites. Water at
Mount Polley that doesn’t meet water quality guidelines should be treated at the site before being released into the surrounding watersheds. BAT includes
water treatment plants that can be designed to treat water issues at Mount Polley and BAT is a recommendation from the Province as a result of the TSF disaster
that occurred on August 4, 2014. A current example of such practice is now underway at several locations in North America including BC is the Teck Resources
water treatment facility at Elk Valley. This facility is treating a much larger water quality problem than is evident at Mount Polley yet this company has recently
invested $120 million dollars to achieve their goals as a responsible mining company. http:/www.teck.com/responsibility/our-sustainability-
strategy/water/water-quality-in-the-elk-valley/ In view of the MPMC mining disaster of 2014, BAT at this mine should be the installation of a water treatment
plant that achieves water quality guideline levels at the end of the pipe and not rely on an already impacted Quesnel Lake as a subsidy for this company. Their
promises of a suitable passive treatment system in the future has never been proven out in spite of their assurance of its potential and their work on site to date. In
view of this inadequacy it is quite possible that a pipeline to Quesnel Lake for site water dilution could be utilized in perpetuity and to me this is unacceptable.
Quesnel Lake has suffered enough due to the MPMC operational neglect and poor mining practices. It is time for the BC MokE to stand up for BATs that are
genuinely helpful to the environment. We all have a collective responsibility to leave the environment in as good as or better condition than we found it...... itis
simply irresponsible to do otherwise.

2. The Precautionary Principle: This principle should be applied to the TAR related to the long term discharge plan of contaminated MPMC site water into
Quesnel Lake. The full effects of the August 4th 2014 disaster on Quesnel Lake will not be understood for years to come. The addition of contaminated site water on an
already impacted receiving environment does not consider the long term potential impacts to fish and fish habitat. There is not an aquatic or fisheries scientist in the world
who will state with confidence that all is well with Quesnel Lake in the long term. In fact UNBC scientist Dr. Ellen Petticrew who undertakes related collaborative
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research on Quesnel Lake with numerous other scientists since the disaster occurred concluded "While dilution effects and remediation efforts underway as part of the MPMC
cleanup process may reduce the observable impact on the lake’s ecosystem, tailings and scour materials are and will continue to be transported throughout the lake. Also, twice annually
(spring and autumn) the West Basin will experience isothermal conditions and overturn, potentially reentraining settled tailings and scour material into the water column. The nature of
waste materials now present in Quesnel Lake presents a potential hazard to the metal content of aquatic food webs and the growth, survival, and behavior of important fish

species". http://www.unbc.ca/sites/default/files/sections/quesnel-river-research-centre/petticrew2015.pdf

The precautionary principle should be applied in this decision by the Province of BC and all mine waste water should be treated on site to meet all water quality
guidelines..

3.Premier Clarke’s Statement: Premier Clark addressed the community of Likely on August 7th 2014 and provided the following on a Global TV report “This
is one of the clearest pristine lakes anywhere in the world.......... and we want to find a way to get it back to its previous pristine state”. Continuing to use Quesnel
Lake as a dumping ground for the MPMC waste water does not address the Premier’s statement in any way, shape or form and we expect the Province of BC to deny the
discharging of waste water into a Quesnel Lake dilution zone.

Highly qualified Dr. David Chambers of the Centre for Science in Public Participation in his related submission stated '"Treatment of the mine effluent to meet water
quality standards is easily technologically achievable, and arguably should be required to minimize further damage to Quesnel Lake. In essence, asking for a dilution
zone in Quesnel Lake is adding insult to injury”. I couldn’t agree more.

To allow the continued use of Quesnel Lake as a receptor for the MPMCs waste water is not an environmentally sound idea and further puts the aquatic health of Quesnel
Lake at risk. In summary I do not approve of their long term water treatment plan.

Best regards,

Richard Holmes M.Sc., R.P.Bio., Q.E.P.
Cariboo Envirotech Ltd.

PO Box 174

6267 Prior Road

Likely, BC

Canada VOL INO



From: whenke@thelakebc.ca

Sent: December 20, 2016 8:42 AM

To: MtPolleyEnvironmental.Enquiries@gov.bc.ca

Cc: Inquiries

Subject: Comments on Mt PolleyLong Term Water Management Plan

Ministry of Environment
Dec 20, 2016
2080 A Lebieux Road
Nanaimo BC V9T 6J0
MtPolleyMinePermit@gov.bc.ca

It is incomprehensible to me that the Ministry of Environment is considering the continued pollution of Quesnel Lake. | have lived on and near Quesnel Lake for
over 40 years and have always felt more than safe drinking the water directly from the lake as well as it being our only domestic source of water,, until now.

| also find it unbelievable that as citizens we have to fight our own Government to try and protect our environment and only source of drinking water.

| have been to countless meetings on this subject and the only thing that Imperial Metals and the Government of BC has accomplished is to entrench a complete
distrust of Industry and Government in regards to this situation. So until you can give us a trusted person to work on our behalf and speak for us you are wasting
your breath.

Ministry of Environment and The BC Liberal Government are only enabling this Company to continue operating, at any cost to the environment, in order to
maintain employment. As has been stated at every meeting that I've attended, the community of Likely in general supports the continued operation of the Mt
Polley Mine but only in an environmentally responsible manner using best available technology. This is not the case. Imperial Metals Corp has insisted on using
the cheapest way out, which caused this breach in the first place. They continued to build the dam higher with no regard to safety. If it was built properly it
would not have failed no matter the underlying geology.

It is my understanding that Best Available Technology is to be used to treat any effluent prior to release to the environment. This is not happening. The current
sediment filter system is not good enough.

Effluent should be properly treated to ensure that discharge to the environment is of the same or better quality as the receiving environment not just BC Water
Quality guidelines. Furthermore release to Quesnel Lake is not acceptable. If any release is to be made it should be to the Quesnel River where it can be flushed
out of the local environment not left to circulate in Quesnel Lake in perpetuity. Any discharge should be tested at end of pipe not, relying on dilution in the IDZ
to meet water quality.

The only thing Mt Polley seems to be testing for(rarely if ever)is the metals, which is important but is not the only component of the effluent. | live about 6 km
from Hazeltine Creek on Quesnel Lake and the only boat | see out there doing any measuring is the UNBC QRRC research vessel WH Mathews. | have
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volunteered on this boat taking samples and have trust in the work they are doing but it will take years of study to determine the full impacts of this disaster.
You are not even waiting for the results of these current tests (ie metals uptake in plankton, consolidation of sediments and re-suspension tests) to make a
decision.

Our (localresidents) observations on changes in the lake have been ignored and dismissed by Mt Polley and your Ministry. | have been here all of my adult life
and | can tell you, it has changed.

If this had happened on Shuswap or Okanagan Lake would this permit be approved?? | don't think it would have even been considered. Because we are
relatively remote and few in number we are being considered collateral damage.

With the millions or billions of dollars worth of raw resources taken from this area in the past and the Millions or Billions of dollars yet to be made by Mt Polley,
| think we deserve better than that. If not just for the sake of the environment and preservation of this pristine environment.

Wayne Henke

5909 Cedar Creek Road
Likely BC

VOL 1NO

250 790 2487
whenke@thelakebc.ca



From: Hill, Robert <Robert.Hill@leg.bc.ca>
Sent: December 23, 2016 2:04 PM
Subject: Re: Amendment to Permit 11678
Attachments: 20161223140042.pdf

To Whom it May Concern,

Please see the attached letter from George Heyman, Official Opposition Spokesperson for Environment, and Doug Donaldson, Official Opposition Spokesperson
for Energy and Mines.

The letter is re: Amendment to Permit 11678.
Hard copies will be mailed out as soon as possible.
Kindly yours,

Robert Hill | Legislative Assistant | John Horgan’s New Democrat Official Opposition | P: 250.387.3614
Robert.Hill@leg.bc.ca | www.bcndpcaucus.ca

| Follow John Horgan on Facebook | Twitter | Instagram

::_‘ 4 i"" Subscribe to John’s weekly e-newsletter
i i
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Legislative Office:

Room 201, Parliament Buildings
Victoria, B.C. V8V 1X4

Phone: 250 387-3655

Fax: 250 387-4680

Community Office:

642 West Broadway

Vancouver, B.C. V5Z 1G1

Phone: 604 775-2453

E-mail: george.heyman.mla@leg.bc.ca

Province of
British Columbia
Legislative Assembly

George Heyman, MLA
(Vancouver - Fairview)

December 23, 2016

Ministry of Environment

Director of Mining Operations — Mount Polley

2080-A Labieux Road

Mount Polley Mining Corporation
PO Box 12
Likely, B.C.

Nanaimo, B.C. VOL 1NO

VIT 6J9

Re: Amendment to Permit 11678

To whom it may concern,

We are writing concerning Mount Polley Mining Corporation (MPMC) and its application for an
amendment to its water discharge permit into Quesnel Lake.

The August 2014 Tailings Storage Facility (TSF) breech at Mount Polley mine and the resulting 25
million cubic meters of tailings and debris spilling into Quesnel Lake has shown how much this
government has failed the public and the mining and exploration industries in BC. Government
oversight must provide confidence for the public, industry and investors. The Mount Polley
disaster shook the confidence of each of those groups.

It is crucial that going forward, that the Province addresses the water concerns in Quesnel Lake,
and not add to the lake’s compromised water quality.

The plan must consider cumulative impacts, including those from the initial disaster and any new
water entering the lake. Since the long term effects of potential metal contamination, turbidity
and nutrients released in the TSF breech are not known, we must ensure the water released
from the TSF does not contribute to or compound the long term health of Quesnel Lake and
ultimately the Fraser River system; anything less may exacerbate the problems begun by the
initial catastrophic breech.

Last year MPMC requested and received a (temporary) treated water discharge permit for levels

the ministry knew were 25% higher than the capacity of the water treatment unit. The excess
untreated water went into Hazeltine Creek and Quesnel Lake.
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The new permit application would allow for water quality testing 100 meters from the pipe
releasing tailings water into Quesnel Lake at depth. This Initial Dilution Zone will allow the tailings
water to meet BC Water Quality Guidelines when tested 100 meters away from the end of the

pipe.

Given the uncertainty about the cumulative impacts of the initial spill, and the impacts of new
tailings water entering the lake, it seems far more advisable to require the water coming from
the Mount Polley TSF to meet BC Water Quality Guidelines (BCWQG) before it enters the lake,
not 100 meters after.

There surely must be better solutions for consideration than the proposed 100 meter Initial
Dilution Zone, given that the stated intention of the current provincial government after the Mt
Polley disaster is for the Best Available Technology (BAT) to be the required minimum standard.

We urge the government to engage industry and the public alike, consider a long term plan for
recovery, and ensure that all water entering the lake meets BC Water Quality Guidelines. In so
doing, the government will provide assurance to the public that there is a recovery plan in place,
it will provide industry with stability, and investors with confidence.

Any long term water discharge permit should enable a recovery plan and the consideration of all
who depend upon the clean water in Quesnel Lake and the Fraser River system, from people to
salmon.

For the mining and exploration sectors to thrive in BC, the Province must ensure that the public
can trust in government oversight on the environmental risks involved. This means enforceable
regulations are required and must be maintained with the best technology. Our mining and
exploration sectors depend upon this, fish and wildlife depends on this and the people of BC
demand this.

Sincerely,

, /[éw%{ /%/%V,w AN

George Heyman Doug Donaldson
MLA for Vancouver-Fairview MLA for Stikine
Spokesperson for Environment Spokesperson for Energy and Mines




From: Cherrie Carr <cherrie@lumenwl.ca>
Sent: January 10, 2017 3:05 PM

To: inquiries@imperialmetals.com
Subject: comment/feedback

Hello,

| was invited to make a statement directly to Imperial Metals after submitting comments to the BC Ministry of Environment following the
application/amendment process for MT. Polley Mine to continue using Quesnel Lake as a place to dump mine effluent. As a resident of Williams Lake | believe
that myself, my family and all the people living in and around Williams Lake will be impacted adversely by the use of Quesnel Lake in this way. Water really is
life, and Quesnel Lake is unparalleled in terms of what it has to offer not only in terms of natural beauty and as an ecosystem for all the fish and wildlife that call
it home, but also for the human beings that come to its shores to fish, camp, live or commune with the natural world.

For the people who live here, this area is not a sacrifice zone. It is home, and there is not enough money in the world to ask that we all turn our backs on this
area in the interest of corporate gain for the very few. Let’s be real- the higher ups in your company will never settle in this area, therefore it is easy to use it as a
dumping ground. Even if they loved it here, if shoddy cost-cutting mining practices left the land and waters poisoned, they would likely have enough capital to
relocate to a more desirable place. The people your company pays to do it’s dirty work (laborers, equipment operators, even ticketed tradespeople) do not
have that same luxury. The least Imperial Metals could do is feign interest in the area it is plundering and spend some of that crazy profit on implementing more
environmentally respectful and sustainable mining practices. We know these methods are out there (phytoremediation, dry-stacking? Even putting it into a
moving river is likely a better option and the company knows it but is too cheap to even look at these possibilities) , and by rights we should be inviting
companies willing to respect this area and truly invest in the future of the planet to come in and Imperial Metals should get the hell out and out of the way of
the future. People are eventually going to realize that there are a lot of jobs in doing things the right way, and when they do Imperial Metals will be a dinosaur.
Can you say “divestment”?

Imperial Metals had an opportunity to be a world-leader and trail-blazer in accountability and implementation of mining practices that promote stewardship
over the land rather than classic old rape and plunder. The breach was an epic fail (but perhaps orchestrated to speed up the process of using QL as a dumping
ground? Who knows...but look your nose is growing), but Imperial Metals’ response could have put the company at the forefront of future mining. It could have
gotten the attention of those green billionaires who are frothing at the mouth to invest in addressing climate change and environmental stewardship but who
want to make a profit doing it. But instead Imperial Metals teamed up with the BC Gov, which let’s face it is currently headed by a corporate prostitute (no
offense to prostitutes of course) and stuck your heads in the sand. History called, and Imperial Metals didn’t answer. What a shame.

Do not put the effluent into Quesnel Lake. Stop being greedy, stop gouging, and put yourselves in the shoes of the local people who yes, need to work but are
also entitled to have one of the deepest bodies of fresh water in the world protected. This is not even your world, Imperial Metals suits-at-the-top. It belongs to

our children and grandchildren and their grandchildren, and you are robbing them of a future. Shame on you Imperial Metals.

Cherrie



Email: cherrie@lumenwl.ca



From: Projects <Projects@bcwf.bc.ca>

Sent: February 3, 2017 2:38 PM

To: Hubert Bunce (Hubert.Bunce@gov.bc.ca); MtPolleyEnvironmental.Enquiries@gov.bc.ca

Cc: Minister Mary Pollak (env.minister@gov.bc.ca); Luc Lachance (Luc.Lachance@gov.bc.ca); inquiries@imperialmetals.com; President

- Jim Glaicar (jim.glaicar@gmail.com); Al Martin (External); Past President , George Wilson; Director - Carl Gitscheff
(cowboy@pris.ca); Operations

Subject: Letter from BC Wildlife Federation to H Bunce, MOE

Attachments: 02.03.17 Ltr to H Bunce MOE re Mt. Polley.pdf

Dear Mr. Bunce,
Please see attached letter from BC Wildlife Federation President, Jim Glaicar regarding Mount Polley.
Yours in conservation,

Michelle Galang

Special Projects Coordinator

BC Wildlife Federation

T 604-882-9988 ext. 224 | E projects@bcwf.bc.ca
F 604-882-9933

101-9706 188th Street
Surrey, BC V4N 3M2
TF 1-888-881-2293
www.bcwf.bc.ca

Please consider the environment before printing this email

=
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Click Here to Become a BCWF Member Today!
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CONFIDENTIALITY WARNING

This message and any attachments are intended only for the use of the intended recipient(s), are confidential, and may be privileged. If you are not the intended recipient, you are hereby notified

that any review, retransmission, conversion to hard copy, copying, circulation of or other use of this message and any attachments is strictly prohibited. If you are not the intended recipient, please
notify the sender immediately and delete this message and any attachments from your system. Thank you.



BC WILDLIFE FEDERATION

February 3, 2017

Hubert Bunce

A/Director for Mt. Polley, Environmental Protection
Ministry of Environment

2080 A Labieux Road

Nanaimo BC

VIT 6J0

Dear Mr. Bunce,

The BC Wildlife Federation is non-profit non-partisan organization committed to the
sustainability of fish, wildlife and their habitats and have 50,000 members through our
province. We have worked with the Ministry of Environment and provided input into the
Water Sustainability Act and its regulations.

The BC Wildlife Federation is very concerned about Mount Polley Mining Corporation’s
(MPMC) application for a long-term permit to discharge not-fully treated mine waste water
into Quesnel Lake. We understand that the public comment period is closed but comments
provided by us to the statutory decision maker on this permit may be considered in his
decision.

We have also provided a copy of this letter to Imperial Metals owners of MPMC.

We support the submission to BC Ministry of Environment titled: Mount Polley Mine Permit
Application for Long Term Water Management Plan & Discharge into Quesnel Lake made
by the Mining Watch Canada December 23, 2016 and their following four points:

1. reject this permit application and require MPMC to propose alternative options to its long-
term water management plan, including full treatment of mine effluent and possible
discharge points into less sensitive waters;

2. require a ‘dry closure’ to reduce risks and ensure long-term stability, as recommended by
the Independent Expert Panel report2 on the 2014 Mount Polley dam breach and spill;

3. strengthen current MPMC'’s financial securities to eliminate long-term public liability for
site closure, clean-up, maintenance, and perpetual care;

4. obtain clear support and consent from all of the locally affected communities, First
Nations, and organizations for a proposed long-term water management and closure
plan—including proper remedies for the people that were, and still are, affected by the 2014
mine spill.

101-9706 188" St, Surrey, BC V4N 3M2 | T: 604-882-9988 TF: 1-888-881-2293 F: 604-882-9933 | www.bcwf.bc.ca




BC WILDLIFE FEDERATION

In addition we recommend:

5. Establish enforceable water quality objectives under the Water Sustainability Act for
Quesnel Lake to maintain this unique ecosystem and the fish and wildlife they support.

Yours sincerely,

S

Jim Glaicar
President
BC Wildlife Federation

Cc:  Hon. Mary Polak, Minister of Environment
Luc LaChance, Authorizations Section Head, Mining Operations (Nanaimo)
Imperial Metals — Mount Polley Mining Corporation
George Wilson, BC Wildlife Federation Past President & Co-Chair Mining Committee
Carl Gitscheff BC Wildlife Federation Co-Chair Mining Committee

101-9706 188" St, Surrey, BC V4N 3M2 | T: 604-882-9988 TF: 1-888-881-2293 F: 604-882-9933 | www.bcwf.bc.ca
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Golder

~ Associates TECHNICAL MEMORANDUM

DATE 20 January 2017 REFERENCE No. 1662612-073-TM-Rev0-33283
TO Luke Moger
Mount Polley Mining Corporation
CC Don Parsons (MPMC) and 'Lyn Anglin (IMC)

Jerry_Vandenberg@golder.com;

FROM Jerry Vandenberg and Lee Nikl EMAIL Lee_ Niki@golder.com

ADDENDUM TO MOUNT POLLEY MINE LONG TERM TAR OPTIONS ANALYSIS — MOUNT POLLEY MINE

1.0 INTRODUCTION

This memorandum has been prepared in response to a letter from the Government-to-Government Working Group
(G2G) to Luke Moger, Mount Polley Mining Corporation (MPMC), dated 22 December 2016. The letter follows up
on information presented by MPMC and Golder Associates Ltd. (Golder) at the Cariboo Mine Development Review
Committee (CMRDC) meeting of 15 December 2016. This 15 December 2016 CMDRC meeting was convened to
discuss the Long-term Water Management Plan (LTWMP) for the Mount Polley Mine, and, specifically, the ongoing
regulatory review of MPMC’s associated Environmental Assessment Act (EMA) Permit 11678 amendment
application. MPMC and Golder are pleased to receive the feedback included in this 22 December 2016 G2G letter
that this CMDRC meeting was helpful in advancing a better understanding of options analysis and selection of the
preferred option as proposed in MPMC’s LTWMP.

The above-noted G2G letter requests “an estimate of the total cost associated with development, implementation
and operation of the Quesnel River and Quesnel Lake discharge options over the life of the discharge” be provided
by MPMC to the CMDRC membership by 20 January 2017. It is noted in the letter that, “both Ministry of
Environment and the Williams Lake and Soda Creek Indian Bands are receiving numerous requests from the
public and band members for a cost comparison between the Quesnel River and Quesnel Lake discharge options”.
The purpose for the provision of a cost estimate, as stated in the letter, is to, “help in the public’'s understanding of
the choices MPMC is making relative to the future operations of the mine”.

The discharge referred to in that letter is described in the LTWMP Technical Assessment Report
(TAR; Golder 2016) for the Mount Polley Mine. Appendix G of the TAR provides an Options Analysis that was
used to select the discharge location. By considering environmental, technological, social and economic criteria,
the Options Analysis indicated that Quesnel Lake was the selected option and this is the option that forms the
basis of MPMC’s EMA Permit 11678 amendment application. The issuance of this EMA Permit 11678 amendment,
for that option and in advance of spring melt, is a critical path requirement to enable MPMC to responsibly manage
site water, with or without operations at the Mount Polley Mine.

BEST
MANAGED
COMPANIES

Platinum member

Golder Associates Ltd.
Suite 200 - 2920 Virtual Way, Vancouver, BC, V5M 0C4
Tel: +1 (604) 296 4200 Fax: +1 (604) 298 5253 www.golder.com

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.



Luke Moger 1662612-073-TM-Rev0-33283
Mount Polley Mining Corporation 20 January 2017

2.0 COST ANALYSIS

As further discussed below, in keeping with the established process for completing an Options Analysis,
detailed engineering, including cost estimation, has not been completed for those options that were found
not to provide satisfactory, reliable and resilient environmental performance. In such cases, cost was not a
determining factor — environmental performance was the driving reason. The cost analysis that is sought in the
22 December 2016 G2G letter has therefore not been carried out. If we had such a cost estimate derived, Golder
would have been pleased to have provided this to the Ministry of Environment and Xatsdll First Nation and
Williams Lake Indian Band through MPMC. We appreciate that the G2G letter represents questions from public
and band membership and we appreciate the importance of providing answers for these parties. Unfortunately,
no such cost analysis is available and there are substantial costs that would be incurred just to develop the cost
estimate. We therefore hope that the following explanation of the decision process will provide a better
understanding of the options analysis. We also provide further considerations below to provide some dimension
to costs.

When undertaking an Options Analysis, it is sufficient to know that one option costs more than another, without
knowing exactly what those costs are. This relative scoring is applicable to any criteria considered in an
Options Analysis. In the event that two options were evaluated to be close together (in terms of score), then more
detailed cost analyses would be required to differentiate between the options. In the case of the two options noted
in the G2G letter, Quesnel Lake and Quesnel River, it was known that, at a rudimentary level, the cost will be
driven primarily by the length of the pipe, which is considerably longer for the Quesnel River option. While this
rather simple comparison is sufficient for the Options Analysis, some of the factors that would come to play with
regards to cost include (but are not limited to) the items below. The determination of the costs that would apply,
even for Class C or D cost estimates, would require further engineering analysis and study for an option that has
been found to not satisfy the environmental needs. Again, it is noted that the descriptions below are related only
to cost (i.e., the Economic criteria), with more information regarding the Environmental, Technological and
Social criteria considerations detailed in the TAR.

m Distance—while for the purposes of options analysis, we assumed distance implications to be the same
between options. However, it may be more expensive per metre of pipe to build to the river. Our engineers
advise that the pipe may need to be steel rather than HDPE because of hydraulic pressure implications of a
river discharge.

m Steel Pipe—some of the implications of the need for a steel pipe would mean increased construction material
costs and different construction methodology. While the HDPE pipe can be fused using local equipment and
expertise, steel pipe would require specialized equipment and Red Seal certified welding contractors that
may not be locally available.

m Terrain and construction implications of that terrain—the pipe run to Quesnel Lake is a fairly simple terrain
over which to construct. The terrain that the pipe crosses on the way to Quesnel River is more complex,
resulting in the possibility that there is a greater construction cost per linear distance. This detailed evaluation
has not been carried out.

m Pumping stations—there may need to be pumping booster stations. These are typically expensive not only
because of the types of pumps required but also because of the need to provide power to those stations.

m Capital and operating costs of an in-river diffuser—this is a dynamic section of river, and a mid-channel
diffuser structure would be subjected to considerable design, inspection and maintenance challenges as it
would be subject to fluctuating flow regimes, ice and bedload movement in the form of large rocks/boulders.
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The Quesnel River option would also require additional studies such as a fish habitat survey to identify non-fish
spawning areas for an initial dilution zone.

The Options Analysis is not sensitive to a change in any single criterion, including cost. As outlined in the original
Options Analysis, of the twelve secondary criteria listed, nine favour Quesnel Lake over Quesnel River, two are
tied, and one favours Quesnel River. Furthermore, as described in the following section of this memorandum,
removing any of the four pillars of the Options Analysis entirely does not change the outcome of the analysis. In
other words, even if costs are completely ignored, the Quesnel Lake option remains a better overall option
compared to the Quesnel River option—cost was not the determining factor. Returning to the purpose of
completing the costing as requested in the G2G letter (to help public’'s and band membership’s understanding of
the MPMC's choices), it is the sentiment of both Golder and MPMC that understanding the above is key in
satisfying this purpose, and advocate that, conversely, provision of more detailed costing does not best serve this
purpose.

In the context of providing as much information as we are able to, based on what is available, we have provided
additional detail on the sensitivity analysis below.

3.0 SENSITIVITY ANALYSIS

A common technique for determining the robustness of a decision that is supported by an Options Analysis is to
perform a sensitivity analysis on the final table. This is done by changing the weighting or scores in a transparent
manner to understand how the decision might change under “what-if” scenarios. In this case, the “what-if” scenario
to be evaluated is “what if costs are ignored entirely”. This scenario can be evaluated by setting the weighting of
all Economic criteria to zero and multiplying the non-economic weightings by 4/3 to arrive at equivalent
overall scores. This has been done individually for each of the four “pillars” of the Options Analysis
(Environmental, Technological, Social and Economic).

The resulting matrices are presented in Attachment 1, and the results are summarized in Table 1. A copy of the
original Options Analysis is included as Attachment 2 for reference. Because the majority of comments received
since the submission of the EMA Permit 11678 amendment application have focused on the evaluation of
Quesnel Lake versus Quesnel River, this memorandum focuses exclusively on those two options. As shown in
Table 1, the Quesnel Lake option is superior to the Quesnel River option regardless of which pillar is removed.

What this illustrates is that no single criterion would change the outcome of the Options Analysis, whether that
criterion were ignored or incorrectly assessed. So while cost was not the determining factor, neither was any other
single factor. The Quesnel Lake option is superior in terms of environmental, technological and economic
considerations.
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Table 1: Scores and Ranks of Sensitivity Analysis

Quesnel Lake Quesnel River
Sensitivity Analysis
Score Rank Score Rank
No Environmental Criteria 392 1 333 2
No Technological Criteria 367 1 337 2
No Social Criteria 408 1 253 4
No Economic Criteria 408 1 337 2
Original Options Analysis 394 1 315 4

4.0 CLOSURE

The reader is referred to the Study Limitations, which follows the text and forms an integral part of this
memorandum.

Although we do not have available the information requested in the 22 December 2016 G2G letter, we trust that
this letter provides at least some of the basis of cost comparisons that would be factored into development of a
cost estimate. We would further add that the engineering studies needed to develop the cost estimate of options
that are not the subject of MPMC's application would take additional time and resources and could potentially
delay a critical path item. The consequences of delayed permits would be accumulation of surplus water on
site—the very outcome that water management planning is seeking to avoid.

Importantly, it is also the sentiment of both Golder and MPMC that understanding the inputs and use of an
Options Analysis is key in satisfying the purpose as stated in the G2G letter, namely to “help in the public’s
understanding of the choices MPMC is making relative to the future operations of the mine”. While MPMC and
Golder did consider costs as part of their Options Analysis for water management at the Mount Polley Mine, and
have endeavoured to provide additional information as to the considerations for the Quesnel River option
(as compared to the Quesnel Lake option) in this memorandum, it is advocated that understanding the
Options Analysis process, and the reasons for which detailed costing is not required for the considerations for this
application, is important in fulfilling such purpose.

GOLDER ASSOCIATES LTD.

ORIGINAL SIGNED ORIGINAL SIGNED
Jerry Vandenberg, MSc, PChem Lee Nikl, MSc, RPBio
Principal, Environmental Chemist Principal, Aquatic Scientist
JV/LN/it‘ecmm

Attachments: Study Limitations
Attachment 1: Options Analysis with Each of the Four Pillars Excluded
Attachment 2: Original Options Analysis from October 2016 Technical Assessment Report
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STUDY LIMITATIONS

Golder Associates Ltd. (Golder) has prepared this document in a manner consistent with that level of care and
skill ordinarily exercised by members of the engineering and science professions currently practising under similar
conditions in the jurisdiction in which the services are provided, subject to the time limits and physical constraints
applicable to this document. No warranty, express or implied, is made.

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein,
has been prepared by Golder for the sole benefit of Mount Polley Mining Corporation (MPMC). It represents
Golder’s professional judgement based on the knowledge and information available at the time of completion.
Golder is not responsible for any unauthorized use or modification of this document. All third parties relying on this
document do so at their own risk.

The factual data, interpretations, suggestions, recommendations and opinions expressed in this document pertain
to the specific project, site conditions, design objective, development and purpose described to Golder by
MPMC, and are not applicable to any other project or site location. In order to properly understand the factual data,
interpretations, suggestions, recommendations and opinions expressed in this document, reference must be made
to the entire document.

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, as
well as all electronic media prepared by Golder are considered its professional work product and shall remain the
copyright property of Golder. MPMC may make copies of the document in such quantities as are reasonably
necessary for those parties conducting business specifically related to the subject of this document or in support
of or in response to regulatory inquiries and proceedings. Electronic media is susceptible to unauthorized
modification, deterioration and incompatibility and therefore no party can rely solely on the electronic media
versions of this document.
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ATTACHMENT 1
Options Analysis with Each of the Four Pillars Excluded



January 2017

Attachment 1a: Options Analysis Matrix with Environmental Criteria Excluded

1662612-073-TM-Rev0-33283

Primary Criteria

Criteria

Description

Status Quo (for comparison only)

Option 1 - Pipeline to Quesnel Lake

Option 2 - Re-locating Hazeltine Creek

Discharge

Option 3 - Pipeline to Quesnel River

Option 4 - Distributed to Bootjack Lake,
Polley Lake, Hazeltine Creek

Option 5 - Science based environmental
benchmarks

Environmental

Does not cause adverse impacts to

aquatic, terrestrial or human

v

v

v

v

Legal

and federal policy and law

Complies with all applicable provincial

v
v

v
v

v

v

v

v

Secondary Criteria

0
£ . . - Option 2 - Re-locating Hazeltine Creek . . . Option 4 - Distributed to Bootjack Lake Option 5 - Science based environmental
. L. z Status Quo (for comparison only) Option 1 - Pipeline to Quesnel Lake P ) J Option 3 - Pipeline to Quesnel River P ) ) ’ P
Criteria Description o Discharge Polley Lake, Hazeltine Creek benchmarks
]
2 |Rank [Score [Comments Rank ([Score [Comments Rank [Score [Comments Rank ([Score [Comments Rank ([Score [Comments Rank ([Score [Comments
Benchmarks and treatment
Assimilative Minimum of 10x dilution, >100x 0 1 0 Low dilution at point of 5 0 High predicted and measured 1 0 Low dilution at point of 3 0 >10x dilution, large IDZ 4 0 Effluent distributed to ) 0 tailored to receivin
Capacity dilution preferred discharge dilution discharge required at low flows multiple locations K g
environment
Tg Aquatic Effects Minimiz.e.receivir?g effects on 0 1 0 Prevents or prf)Iongs 5 0 All WQG met at 1DZ 2 0 Incomplete'restoration of 3 0 IDZ may irT\pinge f)n fish 3 0 Dischz'a\rge distributed but into 4 0 Bench.m.arlfs would ?e derived
g receiving environment rehabilitation Hazeltine Creek spawning habitat unimpacted water body to minimize aquatic effects
c
° X Minimize disturbance (land - Lo T - L - . . - T
'S Terrestrial R X . Minimal pipeline and Use of existing infrastructure; Minimal pipeline along Additional linear disturbance s Minimal pipeline and
c clearing, construction area, linear 0 5 0 . R 2 0 i i 4 0 R i 1 0 ) R 3 0 Low terrestrial disturbance 5 0 . R
w Effects disturbance) infrastructure required some new linear disturbance disturbed corridor and diffuser construction infrastructure required
Long T E | i ill iable f itable for | All i itable for | Viabl luti
ong er.n.\ nsure location will be viable for 0 1 0 Short-term solution 3 0 Suitable for long term but not By 0 ows p.rt.)gre.zsswe 3 0 Suitable for long term but not 5 0 iable permanent.ss> ution 4 0 Viable permanent solution
Sustainability long term permanent rehabilitation permanent that restores pre-mining flows
Risk and Minimize likelihood of failure and Risk of uncontrolled release Deep diffuser in low traffic Risk of uncontrolled release Diffuser located in shallow Low risk of failure; minimal
Consequence of A R 8.333 1 8.3333 5 41.667 P 1 8.3333 . 2 16.667 3 25 Distributed flows disperse risk 4 33.333 R !
Failure potential effect of failure to Quesnel Lake area to Quesnel River flow infrastructure
= Low complexity of system; Single pipeline and use of Low complexity of system; Most complex drainageand
S Complexity Prefer lower complexity 8.333 3 25 high complexity of flow 4 33.333 g p p. . 3 25 high complexity of flow 2 16.667 | Long pipeline; river diffuser 1 8.3333 X P & 5 41.667 Low complexity
‘a existing diffuser discharge systems
o management management
©
c
No fl lity - R | | high No fl lity - fl | Li lability; |
S Flexible Design Adaptable and scalable 3.333 1 23333 o e>.<|b| ity cu.rre.nt system 5 41.667 eadily adaptable to higher 1 23333 o e>‘<|b| ity currgnt system 4 33.333 Somg ?lel ity but may be 3 25 imited scalability; readily By 16.667 Difficult to scale
= is already limited flows is already limited limited seasonally adaptable
. . . I - . . Dilution impacted by variable X
Risk of Non- R highl L | R highl Lak | |
sk ot on Prefer higher reliability 8333| 1 |[s3333| Reauireshighly managed 5 | avge7 | Lowestvariability inreceiving] )| g 3555 | Requires highly managed 2 | 16.667 flow rate in receiving 4 | 33333| lekesystemslessvariable 3 25 | Dependent upon derivation
compliance flows environment flows R than lotic
environment
R i f Pref P | Partial i All | i All | i
e'storatlc?n 0 're e'rence to' restore more 16.67 1 16.667 revents or pr9 ongs 5 83.333 | Allows complete restoration 2 33.333 artia re.storz?\tlon 5 83.333 | Allows complete restoration 3 50 ows' comp ete' restoration 3 50 ows' comp ete' restoration
= Fish Habitat habitat in Hazeltine Creek sooner rehabilitation Short timeline but in longer time frame but in longer time frame
‘S
S .
A Allows restoration of
A f Not f: Not f: f f
cceptaﬁnce © Stated preference of stakeholders | 16.67 1 16.667 ot favoured by any 2 33.333 | Hazeltine Creek but entails 1 16.667 ot favoured by any 5 83.333 | Preferred by Likely residents 4 66.667 Stated preference of some 2 33.333 | Anticipated low acceptance
Option stakeholder X . . stakeholder stakeholders
discharge upgradient of Likely
High f pipeli High f pipeli Multiple disch | i Low infl ;
o | Capital Cost Lower capital cost 1667] 5 |83333 No capital cost 2 |33.333 igher cost of pipeline 3 50 Short pipeline required 1 | 16667 igher cost of pipeline 4 | 66.667 | Multiple discharge locations, | )| g0 oo; | Low infrastructure cost;
‘E installation installation all nearby additional studies required
g
S High Minimi i High Long pipeli i Long- itori
Y | Operating Cost Lower operating cost 16671 1 | 16667 igh management and 5 | s83333| Minimize maintenance and 1 | 16667 igh management and 4 | e6.667 ong pipeline and river 2 |33.333| longtermmonitoringat 3 50 Long-term monitoring
monitoring effort monitoring locations monitoring effort diffuser to maintain multiple locations
Final Scoring
Environmental 0 |Subtotal O Subtota] O Subtota] O Subtota] O Subtota] O Subtota] O
Technological 33.3 |Subtota] 50 Subtotal 158.33 Subtota] 50 Subtota| 83.333 Subtota| 91.667 Subtota| 116.67
Social 33.3 |Subtota| 33.333 Subtota| 116.67 Subtotal 50 Subtota| 166.67 Subtota| 116.67 Subtota| 83.333
Economic 33.3 |Subtotal 100 Subtota| 116.67 Subtota| 66.667 Subtota| 83.333 Subtota| 100 Subtota| 116.67
TOTAL SCORE 100 |TOTAL | 183.33 not ranked TOTAL [ 391.67 Rank: 1 TOTAL | 166.67 Rank: 5 TOTAL | 333.33 Rank: 2 TOTAL | 308.33 Rank: 4 TOTAL | 316.67 Rank: 3
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January 2017 Attachment 1b: Options Analysis Matrix with Technological Criteria Excluded 1662612-073-Rev0-33283

Primary Criteria
. L i ) L Option 2 - Re-locating Hazeltine Creek ) - ) Option 4 - Distributed to Bootjack Lake, Option 5 - Science based environmental
Criteria Description Status Quo (for comparison only) Option 1 - Pipeline to Quesnel Lake P ) & Option 3 - Pipeline to Quesnel River P . ) P
Discharge Polley Lake, Hazeltine Creek benchmarks
Does not cause adverse impacts to
Environmental . . P \/ \/ \/ \/ \/ \/
aquatic, terrestrial or human
Complies with all applicable provincial
Legal P pplicable p v v v v v v
and federal policy and law
Secondary Criteria
0
£ . . - Option 2 - Re-locating Hazeltine Creek . . . Option 4 - Distributed to Bootjack Lake Option 5 - Science based environmental
. L. z Status Quo (for comparison only) Option 1 - Pipeline to Quesnel Lake P ) J Option 3 - Pipeline to Quesnel River P ) ) ’ P
Criteria Description o Discharge Polley Lake, Hazeltine Creek benchmarks
]
2 |Rank [Score [Comments Rank ([Score [Comments Rank [Score [Comments Rank ([Score [Comments Rank ([Score [Comments Rank ([Score [Comments
Benchmarks and treatment
Assimilati Mini f 10x dilution, >1 L iluti int of High i L iluti int of 1 ilution, | IDZ Effl istri
ssimi ét|ve |n|mur'n o' Ox dilution, >100x 6.667 1 6.6667 ow di uFlon at point o 5 33.333 igl predlct‘.ed z.:\nd measured 1 6.6667 ow di uFlon at point o 3 2 >10x <?|| ution, large 4 26.667 uenF dlstrlbuFed to ) 13.333 tailored to receiving
Capacity dilution preferred discharge dilution discharge required at low flows multiple locations K
environment
® Minimi iving eff P | | | i f IDZ impi fish Disch istri i Benchmark: | i
g Aquatic Effects |n|m|z.e.rece|V|r.1g effects on 13.33 1 13.333 revents or prf) ongs 5 66.667 All WQG met at 1DZ 2 26.667 ncomp ete'restoratlon o 3 20 may |rT1p|nge f:)n is 3 20 isc z':\rge distributed but into 4 53.333 enc .m.ar .s would ?e derived
g receiving environment rehabilitation Hazeltine Creek spawning habitat unimpacted water body to minimize aquatic effects
c
£ Terrestrial Minimize disturbance (land Minimal pipeline and Use of existing infrastructure; Minimal pipeline alon Additional linear disturbance Minimal pipeline and
2 clearing, construction area, linear | 6.667] 5 |33.333| pip : 2 | 13333 ng Inire | 4 | 26667 '\mal pipeline along 1 | 6.6667 " : 3 20 | Low terrestrial disturbance 5 |33333| PP :
w Effects disturbance) infrastructure required some new linear disturbance disturbed corridor and diffuser construction infrastructure required
Long T E | i ill iable f itable for | All i itable for | Viabl luti
ong er.n.\ nsure location will be viable for 6.667 1 6.6667 Short-term solution 3 20 Suitable for long term but not By 13.333 ows p.rt.)gre.zsswe 3 20 Suitable for long term but not 5 33.333 iable permanent.ss> ution 4 26.667 | Viable permanent solution
Sustainability long term permanent rehabilitation permanent that restores pre-mining flows
Risk and T . . . . X . . . . . .
Minimize likelihood of failure and Risk of uncontrolled release Deep diffuser in low traffic Risk of uncontrolled release Diffuser located in shallow L . X Low risk of failure; minimal
Consequence of A R 0 1 0 5 0 1 0 . 2 0 3 0 Distributed flows disperse risk 4 0 R
Failure potential effect of failure to Quesnel Lake area to Quesnel River flow infrastructure
_ Low complexity of system; single piveline and use of Low complexity of system; Most complex drainageand
S Complexity Prefer lower complexity 0 3 0 high complexity of flow 4 0 g p p. . 3 0 high complexity of flow 2 0 Long pipeline; river diffuser 1 0 X P g 5 0 Low complexity
‘a existing diffuser discharge systems
o management management
o
c
No fl lity - R | | high No fl lity - fl | Li lability; |
E Flexible Design Adaptable and scalable 0 1 0 o e>.<|b| ity cu.rre.nt system 5 0 eadily adaptable to higher 1 0 o e>‘<|b| ity currgnt system 4 0 Somg ?lel ity but may be 3 0 imited scalability; readily ) 0 Difficult to scale
is already limited flows is already limited limited seasonally adaptable
. . . I - . . Dilution impacted by variable X
Risk of Non- R highl L | R highl Lak | |
sk o . on Prefer higher reliability 0 1 0 equires highly managed 5 0 owest Vanébl ity In receiving 1 0 equires highly managed 2 0 flow rate in receiving 4 0 ake systems es,s variable 3 0 Dependent upon derivation
compliance flows environment flows R than lotic
environment
R i f Pref P | Partial i All | i All | i
e'storatlc?n (¢} 're e'rence to' restore more 16.67 1 16.667 revents or pr9 ongs 5 83.333 | Allows complete restoration 2 33.333 artia re.storz?\tlon 5 83.333 | Allows complete restoration 3 50 ows' comp ete' restoration 3 50 ows' comp ete' restoration
= Fish Habitat habitat in Hazeltine Creek sooner rehabilitation Short timeline but in longer time frame but in longer time frame
‘S
o .
A Allows restoration of
A f Not f: Not f: f f
cceptaﬁnce © Stated preference of stakeholders | 16.67 1 16.667 ot favoured by any 2 33.333 | Hazeltine Creek but entails 1 16.667 ot favoured by any 5 83.333 | Preferred by Likely residents 4 66.667 Stated preference of some 2 33.333 | Anticipated low acceptance
Option stakeholder X . . stakeholder stakeholders
discharge upgradient of Likely
High f pipeli High f pipeli Multiple disch | i Low infl ;
o | Capital Cost Lower capital cost 1667] 5 |83333 No capital cost 2 |33.333 igher cost of pipeline 3 50 Short pipeline required 1 | 16667 igher cost of pipeline 4 | 66.667 | Multiple discharge locations, | )| g0 oo; | Low infrastructure cost;
‘E installation installation all nearby additional studies required
g
S High Minimi i High Long pipeli i Long- itori
Y| Operating Cost Lower operating cost 1667] 1 | 16.667 igh management and 5 | g3.333| Minimize maintenance and 1 | 16.667 igh management and 4 | 66.667 ong pipeline and river 2 |33333| longtermmonitoringat 3 50 Long-term monitoring
monitoring effort monitoring locations monitoring effort diffuser to maintain multiple locations
Final Scoring
Environmental 33.3 |Subtotal] 60 Subtota| 133.33 Subtota| 73.333 Subtota| 86.667 Subtota| 120 Subtota| 126.67
Technological 0 |[Subtota] O Subtota] O Subtota] 0 Subtota] 0 Subtota] O Subtota] O
Social 33.3 |Subtota| 33.333 Subtota| 116.67 Subtota| 50 Subtota| 166.67 Subtota| 116.67 Subtota| 83.333
Economic 33.3 |Subtotal 100 Subtota| 116.67 Subtota| 66.667 Subtota| 83.333 Subtota] 100 Subtota| 116.67
TOTAL SCORE 100 |TOTAL | 193.33 not ranked TOTAL | 366.67 Rank: 1 TOTAL | 190 Rank: 5 TOTAL | 336.67 Rank: 2 TOTAL | 336.67 Rank: 3 TOTAL | 326.67 Rank: 4
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January 2017 Attachment 1c: Options Analysis Matrix with Social Criteria Excluded 1662612-073-TM-Rev0-33283

Primary Criteria
. L i ) L Option 2 - Re-locating Hazeltine Creek ) - ) Option 4 - Distributed to Bootjack Lake, Option 5 - Science based environmental
Criteria Description Status Quo (for comparison only) Option 1 - Pipeline to Quesnel Lake P ) & Option 3 - Pipeline to Quesnel River P . ) P
Discharge Polley Lake, Hazeltine Creek benchmarks
Does not cause adverse impacts to
Environmental ) ) P \/ \/ \/ \/ \/ ‘/
aquatic, terrestrial or human
Complies with all applicable provincial
Legal P pplicable p v v v v v v
and federal policy and law
Secondary Criteria
0
£ . . - Option 2 - Re-locating Hazeltine Creek . . . Option 4 - Distributed to Bootjack Lake Option 5 - Science based environmental
. L. z Status Quo (for comparison only) Option 1 - Pipeline to Quesnel Lake P ) J Option 3 - Pipeline to Quesnel River P ) ) ’ P
Criteria Description o Discharge Polley Lake, Hazeltine Creek benchmarks
]
2 |Rank [Score [Comments Rank ([Score [Comments Rank [Score [Comments Rank ([Score [Comments Rank ([Score [Comments Rank ([Score [Comments
Benchmarks and treatment
Assimilati Mini f 10x dilution, >1 L iluti int of High i L iluti int of 1 ilution, | IDZ Effl istri
ssimi ét|ve |n|mur'n o' Ox dilution, >100x 6.667 1 6.6667 ow di uFlon at point o 5 33.333 igl predlct‘.ed z.:\nd measured 1 6.6667 ow di uFlon at point o 3 2 >10x <?|| ution, large 4 26.667 uenF dlstrlbuFed to ) 13.333 tailored to receiving
Capacity dilution preferred discharge dilution discharge required at low flows multiple locations K
environment
® Minimi iving eff P | | | i f IDZ impi fish Disch istri i Benchmark: | i
g Aquatic Effects |n|m|z.e.rece|V|r.1g effects on 13.33 1 13.333 revents or prf) ongs 5 66.667 All WQG met at 1DZ 2 26.667 ncomp ete'restoratlon o 3 20 may |rT1p|nge f:)n is 3 20 isc z':\rge distributed but into 4 53.333 enc .m.ar .s would ?e derived
g receiving environment rehabilitation Hazeltine Creek spawning habitat unimpacted water body to minimize aquatic effects
c
£ Terrestrial Minimize disturbance (land Minimal pipeline and Use of existing infrastructure; Minimal pipeline alon Additional linear disturbance Minimal pipeline and
2 clearing, construction area, linear | 6.667] 5 |33.333| pip : 2 | 13333 ng Inire | 4 | 26667 '\mal pipeline along 1 | 6.6667 " : 3 20 | Low terrestrial disturbance 5 |33333| PP :
w Effects disturbance) infrastructure required some new linear disturbance disturbed corridor and diffuser construction infrastructure required
Long T E | i ill iable f itable for | All i itable for | Viabl luti
ong er.n.\ nsure location will be viable for 6.667 1 6.6667 Short-term solution 3 20 Suitable for long term but not By 13.333 ows p.rt.)gre.zsswe 3 20 Suitable for long term but not 5 33.333 iable permanent.ss> ution 4 26.667 | Viable permanent solution
Sustainability long term permanent rehabilitation permanent that restores pre-mining flows
Risk and Minimize likelihood of failure and Risk of uncontrolled release Deep diffuser in low traffic Risk of uncontrolled release Diffuser located in shallow Low risk of failure; minimal
Consequence of A R 8.333 1 8.3333 5 41.667 P 1 8.3333 . 2 16.667 3 25 Distributed flows disperse risk 4 33.333 R !
Failure potential effect of failure to Quesnel Lake area to Quesnel River flow infrastructure
_ Low complexity of system; single piveline and use of Low complexity of system; Most complex drainageand
S Complexity Prefer lower complexity 8.333 3 25 high complexity of flow 4 33.333 g p p. . 3 25 high complexity of flow 2 16.667 | Long pipeline; river diffuser 1 8.3333 X P & 5 41.667 Low complexity
‘a existing diffuser discharge systems
o management management
o
c
No fl lity - R | | high No fl lity - fl | Li lability; |
S Flexible Design Adaptable and scalable 3.333 1 23333 o e>.<|b| ity cu.rre.nt system 5 41.667 eadily adaptable to higher 1 23333 o e>‘<|b| ity currgnt system 4 33.333 Somg ?lel ity but may be 3 25 imited scalability; readily By 16.667 Difficult to scale
= is already limited flows is already limited limited seasonally adaptable
. . . I - . . Dilution impacted by variable X
Risk of Non- R highl L | R highl Lak | |
sk ot on Prefer higher reliability 8333| 1 |[s3333| Reauireshighly managed 5 | avge7 | Lowestvariability inreceiving] )| g 3555 | Requires highly managed 2 | 16.667 flow rate in receiving 4 | 33333| lekesystemslessvariable 3 25 | Dependent upon derivation
compliance flows environment flows R than lotic
environment
R i f Pref P | Partial i All | i All | i
e'storatlc?n [} 're e'rence to' restore more 0 1 0 revents or pr9 ongs 5 0 Allows complete restoration 2 0 artia re.storz?\tlon 5 0 Allows complete restoration 3 0 ows. comp ete. restoration 3 0 ows. comp ete' restoration
= Fish Habitat habitat in Hazeltine Creek sooner rehabilitation Short timeline but in longer time frame but in longer time frame
‘S
o .
A Allows restoration of
A f Not f: Not f: f f
cceptaﬁnce © Stated preference of stakeholders| 0 1 0 ot favoured by any 2 0 Hazeltine Creek but entails 1 0 ot favoured by any 5 0 Preferred by Likely residents 4 0 Stated preference of some 2 0 Anticipated low acceptance
Option stakeholder X . . stakeholder stakeholders
discharge upgradient of Likely
High f pipeli High f pipeli Multiple disch | i Low infl ;
o | Capital Cost Lower capital cost 1667] 5 |83.333 No capital cost 2 |33.333 igher cost of pipeline 3 50 Short pipeline required 1 | 16667 igher cost of pipeline 4 | 66.667 | Multiple discharge locations, | )| g0 oo; | Low infrastructure cost;
‘E installation installation all nearby additional studies required
g
S High Minimi i High Long pipeli i Long- itori
“ | Operating Cost Lower operating cost 16671 1 | 16667 igh management and 5 | s83333| Minimize maintenance and 1 | 16667 igh management and 4 | e6.667 ong pipeline and river 2 |33333| tongtermmonitoringat 3 50 Long-term monitoring
monitoring effort monitoring locations monitoring effort diffuser to maintain multiple locations
Final Scoring
Environmental 33.3 |Subtotal] 60 Subtota| 133.33 Subtota| 73.333 Subtota| 86.667 Subtota] 120 Subtota| 126.67
Technological 33.3 |Subtota] 50 Subtotal 158.33 Subtota] 50 Subtota| 83.333 Subtota| 91.667 Subtota| 116.67
Social 0 |Subtotal O Subtota] O Subtota] O Subtota] O Subtota] O Subtota] O
Economic 33.3 |Subtotal 100 Subtota| 116.67 Subtota| 66.667 Subtota| 83.333 Subtota] 100 Subtota| 116.67
TOTAL SCORE 100 JToTAL | 210 not ranked TOTAL | 408.33 Rank: 1 TOTAL | 190 Rank: 5 TOTAL | 253.33 Rank: 4 TOTAL [ 311.67 Rank: 3 TOTAL | 360 Rank: 2
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January 2017 Attachment 1d: Options Analysis Matrix with Economic Criteria Excluded 1662612-073-TM-Rev0-33283

Attachment 1 - Options Analysis.xlsx

Primary Criteria
. L i ) L Option 2 - Re-locating Hazeltine Creek ) - ) Option 4 - Distributed to Bootjack Lake, Option 5 - Science based environmental
Criteria Description Status Quo (for comparison only) Option 1 - Pipeline to Quesnel Lake P ) & Option 3 - Pipeline to Quesnel River P . ) P
Discharge Polley Lake, Hazeltine Creek benchmarks
Does not cause adverse impacts to
Environmental . . P \/ \/ \/ \/ \/ \/
aquatic, terrestrial or human
Complies with all applicable provincial
Legal P pRicaD’E P v v v v v v
and federal policy and law
Secondary Criteria
0
£ . . - Option 2 - Re-locating Hazeltine Creek . . . Option 4 - Distributed to Bootjack Lake Option 5 - Science based environmental
. L. z Status Quo (for comparison only) Option 1 - Pipeline to Quesnel Lake P ) J Option 3 - Pipeline to Quesnel River P ) ) ’ P
Criteria Description o Discharge Polley Lake, Hazeltine Creek benchmarks
]
2 |Rank [Score [Comments Rank ([Score [Comments Rank [Score [Comments Rank ([Score [Comments Rank ([Score [Comments Rank ([Score [Comments
Benchmarks and treatment
Assimilati Mini f 10x dilution, >1 L iluti int of High i L iluti int of 1 ilution, | IDZ Effl istri
ssimi ét|ve |n|mur'n o' Ox dilution, >100x 6.667 1 6.6667 ow di uFlon at point o 5 33.333 igl predlct‘.ed z.:\nd measured 1 6.6667 ow di uFlon at point o 3 2 >10x <?|| ution, large 4 26.667 uenF dlstrlbuFed to ) 13.333 tailored to receiving
Capacity dilution preferred discharge dilution discharge required at low flows multiple locations K
environment
® Minimi iving eff P | | | i f IDZ impi fish Disch istri i Benchmark: | i
g Aquatic Effects |n|m|z.e.rece|V|r.1g effects on 13.33 1 13.333 revents or prf) ongs 5 66.667 All WQG met at 1DZ 2 26.667 ncomp ete'restoratlon o 3 20 may |rT1p|nge f:)n is 3 20 isc z':\rge distributed but into 4 53.333 enc .m.ar .s would ?e derived
g receiving environment rehabilitation Hazeltine Creek spawning habitat unimpacted water body to minimize aquatic effects
c
£ Terrestrial Minimize disturbance (land Minimal pipeline and Use of existing infrastructure; Minimal pipeline alon Additional linear disturbance Minimal pipeline and
2 clearing, construction area, linear | 6.667] 5 |33.333| pip : 2 | 13333 ng Inire | 4 | 26667 '\mal pipeline along 1 | 6.6667 " : 3 20 | Low terrestrial disturbance 5 |33333| PP :
w Effects disturbance) infrastructure required some new linear disturbance disturbed corridor and diffuser construction infrastructure required
Long T E | i ill iable f itable for | All i itable for | Viabl luti
ong er.n.\ nsure location will be viable for 6.667 1 6.6667 Short-term solution 3 20 Suitable for long term but not By 13.333 ows p.rt.)gre.zsswe 3 20 Suitable for long term but not 5 33.333 iable permanent.ss> ution 4 26.667 | Viable permanent solution
Sustainability long term permanent rehabilitation permanent that restores pre-mining flows
Risk and Minimize likelihood of failure and Risk of uncontrolled release Deep diffuser in low traffic Risk of uncontrolled release Diffuser located in shallow Low risk of failure; minimal
Consequence of A R 8.333 1 8.3333 5 41.667 P 1 8.3333 . 2 16.667 3 25 Distributed flows disperse risk 4 33.333 R !
Failure potential effect of failure to Quesnel Lake area to Quesnel River flow infrastructure
= Low complexity of system; Single pipeline and use of Low complexity of system; Most complex drainageand
S Complexity Prefer lower complexity 8.333 3 25 high complexity of flow 4 33.333 g p p. . 3 25 high complexity of flow 2 16.667 | Long pipeline; river diffuser 1 8.3333 X P & 5 41.667 Low complexity
‘a existing diffuser discharge systems
o management management
o
c
No fl lity - R | | high No fl lity - fl | Li lability; |
S Flexible Design Adaptable and scalable 3.333 1 23333 o e>.<|b| ity cu.rre.nt system 5 41.667 eadily adaptable to higher 1 23333 o e>‘<|b| ity currgnt system 4 33.333 Somg ?lel ity but may be 3 25 imited scalability; readily By 16.667 Difficult to scale
= is already limited flows is already limited limited seasonally adaptable
. . . I - . . Dilution impacted by variable X
Risk of Non- R highl L | R highl Lak | |
sk ot on Prefer higher reliability 8333| 1 |[s3333| Reauireshighly managed 5 | avge7 | Lowestvariability inreceiving] )| g 3555 | Requires highly managed 2 | 16.667 flow rate in receiving 4 | 33333| lekesystemslessvariable 3 25 | Dependent upon derivation
compliance flows environment flows R than lotic
environment
R i f Pref P | Partial i All | i All | i
e'storatlc?n 0 're e'rence to' restore more 16.67 1 16.667 revents or pr9 ongs 5 83.333 | Allows complete restoration 2 33.333 artia re.storz?\tlon 5 83.333 | Allows complete restoration 3 50 ows' comp ete' restoration 3 50 ows' comp ete' restoration
= Fish Habitat habitat in Hazeltine Creek sooner rehabilitation Short timeline but in longer time frame but in longer time frame
‘S
o .
A Allows restoration of
A f Not f: Not f: f f
cceptaﬁnce © Stated preference of stakeholders | 16.67 1 16.667 ot favoured by any 2 33.333 | Hazeltine Creek but entails 1 16.667 ot favoured by any 5 83.333 | Preferred by Likely residents 4 66.667 Stated preference of some 2 33.333 | Anticipated low acceptance
Option stakeholder X . . stakeholder stakeholders
discharge upgradient of Likely
High f pipeli High f pipeli Multiple disch | i Low infl ;
o Capital Cost Lower capital cost 0 5 0 No capital cost 2 0 '8 er costo .plpe ine 3 0 Short pipeline required 1 0 '8 er costo .plpe ine 4 0 ultiple discharge locations, 4 0 O,V\{ " rastru'cture CO,St’
‘E installation installation all nearby additional studies required
g
S High Minimi i High Long pipeli i Long- itori
o Operating Cost Lower operating cost 0 1 0 ig m?na'gement and 5 0 |n|m|z? m.amtenar?ce and 1 0 ig m?na'gement and 4 0 or?g pipeline ar?d r|yer ) 0 ong term monlt?rlng at 3 0 Long-term monitoring
monitoring effort monitoring locations monitoring effort diffuser to maintain multiple locations
Final Scoring
Environmental 33.3 |Subtotal] 60 Subtota| 133.33 Subtota| 73.333 Subtota| 86.667 Subtota] 120 Subtota| 126.67
Technological 33.3 |Subtota] 50 Subtotal 158.33 Subtota] 50 Subtota| 83.333 Subtota| 91.667 Subtota| 116.67
Social 33.3 |Subtota| 33.333 Subtota| 116.67 Subtota| 50 Subtota| 166.67 Subtota| 116.67 Subtota| 83.333
Economic 0 |Subtotal O Subtota] 0 Subtota] 0 Subtota] 0 Subtota] 0 Subtota] O
TOTAL SCORE 100 |TOTAL | 143.33 not ranked TOTAL | 408.33 Rank: 1 TOTAL | 173.33 Rank: 5 TOTAL | 336.67 Rank: 2 TOTAL | 328.33 Rank: 3 TOTAL | 326.67 Rank: 4
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Original Options Analysis from October 2016
Technical Assessment Report



A 2 G
E Golder
Associates TECHNICAL MEMORANDUM

DATE 17 October 2016 REFERENCE No. 1411734-164-TM-Rev0-16000

TO Dale Reimer, General Manager
Mount Polley Mining Corporation

FROM Janis Drozdiak and Jerry Vandenberg EMAIL Janis_Drozdiak@golder.com;

Jerry_Vandenberg@golder.com
OPTIONS ANALYSIS FOR MOUNT POLLEY MINE LONG-TERM WATER MANAGEMENT PLAN

1.0 INTRODUCTION

Mount Polley Mining Corporation (MPMC) has developed a Long-Term Water Management Plan per Section 2.9
of British Columbia Environmental Management Act Permit 11678. One component of the Long-Term Water
Management Plan is an options analysis, which considered potential discharge locations for treated effluent.
The primary goal of the options analysis was to identify discharge options for the long-term water management
strategy, which will be suitable for the remainder of Mount Polley Mine operations, closure, and post-closure. This
document presents an introduction to the process that was used to screen, evaluate, and select options. It includes
a list of options for discharge locations, as well as the weighting and ranking of these options.

2.0 OPTION EVALUATION METHOD

The Kepner-Tregoe (K-T) process was used to evaluate the discharge location for the long-term water
management strategy. This method comprises the following steps:

1) Identify and define potential options—For the discharge location, a number of options are available. At
this stage, all potentially viable options are included in a list, without assigning any preference or likelihood
to any given option. A “do nothing” option is included for comparative purposes. A description is included for
each option.

2) Identify and define primary screening criteria—Primary criteria, also called non-compensatory criteria,
are those that have pass/fail or absolute minimum or maximum requirements. Primary criteria are intended
to screen an initial list, which may include many options, down to a few options that can be evaluated in more
detail.

3) Identify and define the secondary criteria—Secondary criteria are those that need to be weighed and
evaluated against each other. They are often competing or conflicting demands that make a decision more
difficult and less obvious to parties with different priorities. Secondary criteria are often categorized according
to the “triple bottom line”: environmental, social, and economic factors; a fourth factor, technical feasibility, is
sometimes also included as a separate category, as was done in this case. A description of what constitutes
a better or worse option should be included so that options can be objectively ranked against each other.
Only criteria that can differentiate options should be included.
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Dale Reimer, General Manager 1411734-164-TM-Rev0-16000
Mount Polley Mining Corporation 17 October 2016

4) Agree on the rules for weighting and ranking—Certain rules must be followed to make an objective and
transparent decision. The following rules were applied in this options analysis:

= Total weighting must equal 100.
= Major categories (e.g., social, environmental, economic, technical) are assigned equal weighting.

= Rankings are from one to five; the lowest score (i.e., least preferable) must be one and the highest must
be five; intermediate ranks need not be evenly or linearly spaced.

= Two options may tie on a given criterion, but all options may not tie evenly.

®= Final scores are non-binding because the options analysis is completed in advance of detailed
engineering and scientific evaluation. The options analysis supports, but does not bind, a decision. If a
leading option is later rejected, justification will be provided for its rejection.

5) Arrange options and criteria—In a spreadsheet, a matrix is arranged with options in a row at the top and
criteria down a column on the left.

6) Assign weightings to each criterion—The weightings reflect the importance or priority of each criterion,
with the most important criteria having higher weight. These weightings should be somewhat linear
(i.e., a criterion that is twice as important as another criterion should be weighted approximately twice as
heavily) because, upon completion of the process, they will directly affect a numerical score that indicates
the optimal option.

7) Apply the primary criteria—Potential options are screened and options to be subjected to detailed
evaluation are shortlisted. Options that fail primary criteria are not considered or evaluated further.

8) Rank each option—Moving through one criterion at a time, each option is ranked.

9) Score each option—Scores are calculated by multiplying each weighting by each ranking, and summing the
products. The preferred option(s) are selected based on overall rankings.

10) Conduct a sensitivity analysis—In the case of either lack of consensus, or uncertainty regarding weightings
or rankings, individual weightings and rankings can be adjusted to see if it would change the highest ranked
option. A sensitivity analysis can also be done to explore “what if” scenarios to evaluate changing conditions.

Input for the each of the steps listed above was gained from previous options analyses (listed in the following
section) as well as Water Workshops held by MPMC in Likely, BC and the MPMC Public Liaison Committee
meeting at the Mine on 12 May 2016. Electronic copies of the options analysis (a blank version and a completed
version) were distributed to MPMC's Public Liaison Committee for input in advance of a public meeting in Likely
on 25 May 2016, during which additional feedback was gathered.

3.0 OPTIONS ANALYSIS — DISCHARGE LOCATION
3.1 Previous Analyses

Previous options analyses have been completed as part of the short-term Technical Assessment Report in Support
of an Effluent Permit Amendment (Golder 2015) and the Alternative Discharge Design and Construction Plan
(Golder 2016). Through these analyses, ten options were originally screened, feedback was obtained from
interested parties, and five options were shortlisted as the most viable or popular options for the detailed analysis
described herein.
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3.2 Option Description

Five potential discharge locations and a “status quo” option have been identified, as described in Table 1.

Table 1: Description of Potential Discharge Location Options

Option Title Description
1 Pipeline to Quesnel Lake Using pipeline to convey discharge to Quesnel Lake.
Locating the point of discharge further downstream to allow
2 Relocating Hazeltine Creek discharge | rehabilitation of fish habitat in the upper reach of
Hazeltine Creek and connection to Polley Lake.
3 Pipeline to Quesnel River Using pipeline to convey discharge to Quesnel River.

Distributed to Bootjack Lake, Polley

Distributing flows to multiple waterbodies, preferably in

4 Lake, Hazeltine Creek proportion to pre-development flows.
Developing science-based environmental benchmarks, in
Science-based environmental accordance with provincial guidance, and discharging to
5 L . ; ;
benchmarks the assimilative capacity of Hazeltine Creek while
rehabilitating the creek to fish habitat.
“Do nothing” option, evaluated for comparative purposes
6 Status quo only. Not considered as a viable option beyond permitted

date of November 2017.

3.3 Option Comparison

The major advantages and disadvantages of the potential discharge location options are listed in Table 2.

Table 2: Advantages and Disadvantages of Potential Discharge Location Options

Option Title Advantages Disadvantages
m High predicted and measured
Pineline t dilution Hiah t of pibel
ipeline to . . i igh cost of pipeline
1
Quesnel Lake m Deep diffuserin low tra.flﬂc érea installation
m  Allows complete rehabilitation of
Hazeltine Creek
Low dilution at point of
Rel ' Minimal pipeline along disturbed discharge
elocating | .
> Hazeltine Creek corridor glsk of Llulcintrolled release to
i uesnel Lake
discharge m  Short pipeline required . i
Requires highly managed
flows
Additional linear disturbance
and diffuser construction
m  Stated preference of many Likely Large initial dilution zone
3 Pipeline to residents required that may impinge fish
Quesnel River m  Allows complete rehabilitation of spawning areas
Hazeltine Creek Dilution variable with flow
Higher cost of pipeline
installation due to distance
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Option Title Advantages Disadvantages
Distributed flows to | ®  Viable permanent solution that m Most complex drainage and
4 Bootjack Lake, restores pre-mining flows discharge systems
P°"e3|’,|-ake' . m  Stated preference of some m Long-term monitoring at
Hazeltine Cree stakeholders and First Nations multiple locations
- L . m Difficult to scale flows
Science-based m  Minimal pipeline and infrastructure . .
i . m Anticipated low public
5 environmental requirements ;
. . acceptance
benchmarks m Low technological complexity P o
m Long-term monitoring
6 Status quo Not evaluated Not evaluated

3.4 Primary Option Screening

A primary screening of discharge location options was carried out with the criteria listed below:
m Environmental—does not cause adverse impacts to aquatic, terrestrial, or human receptors

m Legal—complies with all applicable provincial and federal policy and law

The primary screening did not remove any options, but the criteria were maintained as requirements so that if any
options were subsequently modified during detailed studies, they must adhere to these criteria.

3.5 Detailed Evaluation
Secondary criteria were applied to differentiate options, as presented in Table 3.

Table 3: Evaluation Criteria for Discharge Locations
Environmental
Assimilative capacity Minimum of 10x dilution; >100x dilution preferred
Aquatic effects Minimize effects on receiving environment

Minimize disturbance
(land clearing, construction area, linear disturbance)

Location should be viable for long term, preferably for the remainder of
operations and through to post-closure

Technological
Risk and consequence of failure Minimize likelihood of failure and potential effect of failure

Terrestrial effects

Long-term sustainability

Complexity Prefer lower complexity
Flexible design Prefer adaptable and scalable
Risk of non-compliance Prefer higher reliability
Social

Restoration of fish habitat Preference to rehabilitate more habitat in Hazeltine Creek sooner
Acceptance of option Stated preference of stakeholders

Economic
Capital cost Prefer lower capital cost
Operating cost Prefer lower operating cost
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3.6 Option Weighting and Ranking

The evaluation criteria described in Table 3 were used in the K-T analysis of discharge location options. Weights
were assigned to the criteria based on the relative importance of each specific criterion. Quantitative ratings were
assigned to each option using the numeric values 1 to 5 (5 being the most preferable, 1 the least preferable).
Rankings for each option were multiplied by the relative weighting for each criterion. These weighted scores were
summed to determine the total score for each option.

Where possible, quantitative analyses were completed to rank the proposed discharge options.

3.6.1 Noted Considerations for Assimilative Capacity

The assimilative capacity of the discharge location was assessed to determine the following:
m  The minimum dilution factors as outlined in Table 3.
m The length of the mixing zone required to achieve the target dilution range.

m Likelihood that the proposed dilution zone impinges on fish spawning habitat.

Calculations of the dilution factors for discharges to Quesnel Lake (Appendix H of the TAR), Quesnel River
(Attachment 1 of this Appendix) and Hazeltine Creek (Golder 2015) indicated the following:

m A greater than 40 times dilution can be achieved in Quesnel Lake at the edge of a 100 metre initial dilution
zone — for most modelled scenarios a greater than 100 times dilution was achieved.

m For a centreline discharge to the Quesnel River, a 91x dilution factor can be achieved during the 7Q2 low
flow and the site generally provides sufficient dilution to achieve equal to or greater than 100x dilution at the
edge of a 100 metre mixing zone (see Attachment 1).

m There are periods when the minimum dilution of 10x will not be achievable in Hazeltine Creek.

The Quesnel Lake discharge was ranked over the Quesnel River option since the modelling work considered a
centreline discharge. In reality, the discharge from the Mine would be at the edge of the river, which would reduce
the modelled dilution by half or, the mixing zone length would have to be doubled to 200 metres to achieve the
same dilution. The Hazeltine Creek option was given the lowest ranking due to the lack of dilution.

3.6.2 Noted Considerations for Aquatic Effects

As noted above, the quantitative analysis was also completed to determine if the mixing zone length would impinge
on fish spawning habitat. The Quesnel Lake option is considered favorable to both the Quesnel River and
Hazeltine Creek discharge options in this context, since the diffusers could be located at depth and away from the
shore allowing the discharge to be designed in a manner that would not impinge on fish spawning habitat
(in this instance, in the lake). A description of habitat considerations for Quesnel River is included below.
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The upper mainstem of the Quesnel River provides valuable spawning habitat for numerous fish species
(Pederson 1998). Kokanee salmon utilize the Narrows of Quesnel River near the town of Likely for spawning
(Pederson 1998). A large portion of the Interior Fraser coho salmon population spawns in Quesnel River between
Quesnel Lake and the UNBC Quesnel River Research Centre (Pederson 1998). Chinook salmon spawn in the
Narrows and at the bridge near Likely (Pederson 1998). Dolly Varden spawn in Quesnel River from the
Likely Bridge downstream to the UNBC Quesnel River Research Centre (Pederson 1998). The Quesnel River has
also been identified as critical habitat for Quesnel Lake rainbow trout, which are believed to spawn in the river.
The spawning habitat in the upper mainstem is not continuous but it is widely distributed and it will be determined
by the presence of suitable depth, velocity and substrate conditions that are appropriate for the needs of each
individual species.

As noted above, the Quesnel River would require a mixing zone of approximately 200 metres to achieve a similar
dilution to the achievable dilution in Quesnel Lake. Although, fish spawning habitat is discontinuous in
Quesnel River, discharge to this waterbody was given a lower ranking in comparison to Quesnel Lake due to the
increased likelihood of the long mixing zone (e.g., 200 metres long and one-quarter river width) coming into contact
with fish habitat.

4.0 RESULTS

A populated matrix is included as Attachment 2, and Table 4 shows the total final score for each option. The results
indicate that, to balance environmental, technological, social, and economic criteria, the pipeline to Quesnel Lake
is the best overall option for the Long-Term Water Management Plan.

Table 4: Options Analysis Final Results

Option Title Score Overall Rank®
1 Pipeline to Quesnel Lake 393.75 1
2 Relocating Hazeltine Creek discharge 180 5
3 Pipeline to Quesnel River 315 4
4 Dlstrlb_uted to Bootjack Lake, Polley Lake, 321.95 3
Hazeltine Creek
5 Science-based environmental benchmarks 3325 2
6 Status quo 182.5 -

@  For the overall rank, the lowest number indicates the most preferred overall option

Science-based environmental benchmarks (SBEBs) were ranked as the second most viable option based on the
criteria employed in the current options analysis. After the options analysis was completed, MPMC discussed
SBEBs with the MoE, and based on the outcomes of these discussions, MPMC will not be considering SBEBs at
this time in the proposal of the Long-Term Water Management Plan. SBEBs are, however, left in this options
analysis to maintain the information that has been presented to community members and to provide a
comprehensive overview of the options that have been considered in the development of the Long-Term Water
Management plan.

With the exclusion of SBEBs from this analysis, the option of distributed flows becomes the second most preferable
option. MPMC continues to pursue this option in the context of closure and post-closure water management.

o S

? Golder

6/8 Associates



Dale Reimer, General Manager 1411734-164-TM-Rev0-16000
Mount Polley Mining Corporation 17 October 2016

4.1 Sensitivity Analysis

As part of the analysis, a number of perspectives were sought to evaluate whether the analysis is sensitive to a
particular discipline or lens through which it is viewed. The analysis was first completed by an environmental
scientist for an environmental perspective, second by a design engineer for a technical perspective, and third by
MPMC for an operator perspective. Each of these perspectives came to the same conclusion on the overall
rankings, with little variation in numerical scores. Finally, the options analysis was distributed to MPMC'’s
Public Liaison Committee and other interested members of the public in May 2016 for the social perspective. The
feedback received indicated that, if environmental, technological, social, and economic factors are weighted
evenly, the overall rankings are not sensitive to any particular lens or perspective.

5.0 CLOSURE

We trust this memorandum meets your current requirements. If you have any questions or require additional
details, please contact the undersigned.

GOLDER ASSOCIATES LTD.

ORIGINAL SIGNED ORIGINAL SIGNED
Janis Drozdiak, PEng Jerry Vandenberg, MSc, PChem
Associate, Senior Pipeline Engineer Principal, Senior Environmental Chemist

Attachments:  Study Limitations
Attachment 1: Preliminary Analysis of Hydrological Capacity and Initial Dilution Zone Mixing for
the Quesnel River Discharge Option
Attachment 2: Options Analysis Matrix
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STUDY LIMITATIONS

Golder Associates Ltd. (Golder) has prepared this document in a manner consistent with that level of care and
skill ordinarily exercised by members of the engineering and science professions currently practising under similar
conditions in the jurisdiction in which the services are provided, subject to the time limits and physical constraints
applicable to this document. No warranty, express or implied, is made.

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein,
has been prepared by Golder for the sole benefit of Mount Polley Mining Corporation. It represents Golder’s
professional judgement based on the knowledge and information available at the time of completion. Golder is not
responsible for any unauthorized use or modification of this document. All third parties relying on this document
do so at their own risk.

The factual data, interpretations, suggestions, recommendations and opinions expressed in this document pertain
to the specific project, site conditions, design objective, development and purpose described to Golder by
Mount Polley Mining Corporation, and are not applicable to any other project or site location. In order to properly
understand the factual data, interpretations, suggestions, recommendations and opinions expressed in this
document, reference must be made to the entire document.

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, as
well as all electronic media prepared by Golder are considered its professional work product and shall remain the
copyright property of Golder. Mount Polley Mining Corporation may make copies of the document in such quantities
as are reasonably necessary for those parties conducting business specifically related to the subject of this
document or in support of or in response to regulatory inquiries and proceedings. Electronic media is susceptible
to unauthorized modification, deterioration and incompatibility and therefore no party can rely solely on the
electronic media versions of this document.
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Shouhong_Wu@golder.com;
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PRELIMINARY ANALYSIS OF HYDROLOGICAL CAPACITY AND INITIAL DILUTION ZONE MIXING FOR
THE QUESNEL RIVER DISCHARGE OPTION

Shouhong Wu, Robert Millar and

FROM Jerry Vandenberg

1.0 INTRODUCTION

Golder Associates Ltd. (Golder) was retained by Mount Polley Mining Corporation (MPMC) to undertake a
preliminary analysis of the hydrologic capacity and initial dilution zone (IDZ) of the Quesnel River Discharge Option.
This location is being considered as a potential long-term option for discharge of treated mine water from the
Mount Polley Mine (the Mine). The approximate location of the proposed discharge site (the site), as considered
in the Quesnel River Discharge Option, is 4.2 km downstream of the Likely Bridge (Figure 1).

MPMC is applying for an amendment of Environmental Management Act (EMA) Permit 11678 for a maximum
annual discharge rate of 10 million metric metres (Mm?3). A discharge rate of 0.33 cubic metres per second (m%/s)
reflects the constant rate required to discharge the maximum annual volume of 10 Mm?, which would be sufficient
to manage water under the 99.5 percentile wet-year scenario (i.e., 199 years out of 200) based on hydrologic
analysis found in Appendix B of this Technical Assessment Report. However, to balance larger flows during
freshet, MPMC is also applying for a maximum instantaneous discharge rate of 0.6 m®s. This would allow for
increased operational capability to manage water levels in the Springer Pit and peak flows during freshet:
minimizing the volume of surplus water required to be stored on site.

The approach presented below represents a desktop analysis using general equations and parameter values from
the literature. Additional field measurements would be required to refine or confirm the results.

2.0 HYDROLOGICAL CAPACITY AND FAR FIELD DILUTION RATIOS

The average far-field hydrologic capacity at the site can be determined by the ratio of the mean annual discharge
(MAD) at the site divided by the effluent discharge rate. This provides the average dilution ratio. The hydrology in
the Quesnel River is well established, with an Environment Canada flow gauge (08KHO001) installed near the
Likely Bridge. The flow gauge has been in operation since 1924, with continuous data since 1948.
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The 2010 annual hydrograph for Quesnel River near the Likely Bridge, together with the mean, minimum, and
maximum recorded flows for the period of record, are shown in Figure 2. The MAD is 130 m?/s; the mean seven-
day low water flow (7Q2) is 30 m%/s; and the mean annual peak flow (mean annual flood) is 394 m3/s.

In general, a dilution ratio greater than 100:1 is desired under the EMA regulations. Dilution ratios as low as 10:1
may be acceptable with additional assessment, but are likely not acceptable. The average dilution ratio for the
design effluent discharge is 394:1 (130/0.33). For the mean seven-day mean low water (7Q2), the dilution ratio is
91:1 (30/0.33).

Based on the hydrology, after complete mixing, the Quesnel River discharge site would generally provide sufficient
far-field dilution (greater than 100:1) for all flows, although the minimum dilution for the 7Q2 low flow (91:1) is
slightly less than the desired 100:1. However, these dilution ratios are based on complete mixing in the
Quesnel River flow. Additional analysis is required for the near-field, or IDZ, which is discussed below.
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Figure 2: Annual Hydrograph for the Quesnel River at Likely (1924-2010)

3.0 INITIAL DILUTION ZONE

Under the BC EMA, Municipal Wastewater Regulation (Government of British Columbia, 2012), the length and
width of the IDZ for streams and rivers are defined from mean low water (7Q2):

1) The width, perpendicular to the path of the stream, is the lesser of:
a. 100m
b. 25% of the width of the stream

2) The length, parallel to the path of the stream, is the distance between a point 100-m upstream and a point
that is the lesser of:

c. 100 m downstream

d. adistance downstream at which the width of the effluent plume equals the width determined under
paragraph (1)

For mean low water, the width of the flow is estimated to be approximately 33.3 m (which is approximately half the
bankfull width of 65.1 m), and therefore the width of the plume must be less than 8.3 m.

Based on the above, the IDZ for the Quesnel River site is defined as a zone that is 8.3 m wide, and within 100 m
downstream of the discharge location (Figure 3). The desired minimum dilution at the boundary of the IDZ is 100:1.
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Figure 3: Definition Sketch for the IDZ for a Centreline Discharge

3.1 IDZ Dimensions for Quesnel River

The estimated IDZ for the site has been estimated through a two-dimensional advection-dispersion mixing analysis
(see Attachment 1). The mixing parameter values have been assumed from literature values (Fischer et al. 1979).
The variation in width, depth, and velocity with discharge have been estimated using hydraulic geometry relations
(Leopold and Maddock, 1953). Details of the analysis are provided in Attachment 1.

3.1.1 Results

The key results for a single-point, centreline discharge with no diffuser are summarized in Table 1.

The minimum dilution ratios at the boundary of the IDZ for the design effluent discharge of 0.33 m®/s under a range
of Quesnel River flows are provided in column 5. For the design effluent discharge of 0.33 m3/s, the minimum
dilution rate of 100:1 at the boundary of the IDZ could only be achieved when flow in the Quesnel River was
119 md/s or greater. At mean low water (30 m%/s), a minimum dilution ratio of 30:1 was estimated.

For each Quesnel River flow assessed (column 1) the corresponding maximum effluent discharge that would
achieve a minimum dilution ratio of 100:1 at the boundary of the IDZ was also estimated (column 6). For the 7Q2
mean low flow (30 m3/s), an effluent discharge of 0.1 m%/s or less would achieve a minimum dilution ratio of 100:1
at the boundary of the IDZ. For flows in Quesnel River greater than 237 m®/s, the minimum dilution of 100:1 would
be achieved for the discharge of 0.6 m®/s (column 6).
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Table 1: Summary of IDZ Results for a Single-point, Centreline Discharge

Quesnel Rivgr Top Water Flow Velocity .Mi.nimum . Maximum Efflu?nt Disgharge
River Flow Width Depth Dilution Ratio to Meet 100:1 Dilution
(m?is) (m) (m) (mis) @ (me/s)
[1] (2] (3] [4] [5] (6]
30 33.3 0.78 1.16 30 0.10
50 37.9 0.96 1.38 47 0.16
119 47.5 1.35 1.85 100 0.33
150 50.4 1.48 2.01 122 0.40
237 56.7 1.78 2.34 182 0.60
264 58.4 1.86 243 200 0.66
400 65.1 2.20 2.80 287 0.95

Note: (a) At the boundary of the IDZ for the design effluent discharge of 0.33 m¥%s.

A single bank discharge point and multiple point discharges were also assessed (see Attachment 1). The single
bank discharge resulted in lower dilution ratios (0.5 times those in Column [5]). The diffuser length was constrained
by the plume width, and a two-port diffuser at the channel centreline provided a modest (+5%) increase in the
maximum effluent discharge values (Column [6]).

4.0 ANNUAL EFFLUENT DISCHARGE

Based on the maximum effluent discharges that achieved a minimum dilution ratio of 100:1 at the boundary
of the IDZ (Table 1 Column [6]), it is possible to determine the annual discharge volume that satisfies the
near-field dilution requirements. To do so, discharge of treated effluent from the Mine was adjusted daily up to the
maximum rate of 0.6 m®/s based on real-time water levels recorded by Environment Canada at flow gauge
08KHO0O01 near the Likely Bridge?.

Annual discharge capacity estimates are provided based on historical Quesnel River daily flows
(1948 through 2010) for maximum discharge rates of 0.33 m%/s and 0.6 m3/s (Table 2). For a maximum discharge
rate of 0.33 m?/s, the average annual discharge capacity is 7.5 Mm?3 (0.24 m3/s). For a maximum instantaneous
discharge rate of 0.6 m?%s, the average annual discharge capacity is 9.8 Mm?® (0.31 m®/s). To achieve a discharge
of 10 Mm? under 1:200-yer wet conditions, the maximum instantaneous discharge of 0.6 m3/s would be required.

Table 2: Annual Effluent Discharge Capacity

Maximum Discharge 0.33 m3/s Maximum Discharge 0.6 m?/s
Scenario
Mm? m3/s Mm?3 m3/s
99.5% (Wet) 8.9 0.28 11.6 0.37
Average 7.5 0.24 9.8 0.31
0.05% (Dry) 6.1 0.19 7.7 0.24

1 https://wateroffice.ec.gc.ca/report/report_e.html?type=realTime&stn=08KH001
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5.0 CONCLUSIONS

The following conclusions are based on the above analysis (for a single-point centreline discharge port):

1) For an effluent discharge rate of 0.33 m®/s the Quesnel River site generally provides adequate capacity to
provide far-field dilution ratio of greater than, or equal to 100:1; although for mean 7Q2 low flow the dilution
is 91:1.

2) The near-field dilution in the IDZ is limiting when flow in the Quesnel River is less than 119 m3/s, which occurs
on about 227 days per year (62%), on average.

3) To achieve a dilution ratio of greater than or equal to 100:1 at the boundary of the IDZ, the effluent discharge
rate would need to be reduced below 0.33 m®s when the flow in the Quesnel River is less than 119 m3/s.

4) A diffuser length would be limited by the mixing zone width, and would increase centreline dilution by
approximately 5%.

5) Subjectto a minimum dilution ratio of 100:1 at the boundary of the IDZ, the maximum instantaneous discharge
rate of 0.6 m?, requested by MPMC in the EMA Permit 11678 amendment application, would be required to
provide 10 Mm? annual discharge capacity for 99.5% (1:200-year) wet conditions. Under this scenario,
effluent flow rates would need to be continuously managed such that effluent flow is reduced or curtailed in
response to changing river discharge rates.

6.0 CLOSURE

We trust that the information presented in this memo is sufficient for your present requirements. If you have any
questions or concerns, please do not hesitate to contact the undersigned.

GOLDER ASSOCIATES LTD.

ORIGINAL SIGNED ORIGINAL SIGNED
Shouhong Wu, PhD, PEng Robert Millar, PhD, PEng
Senior Water Resources Engineer Associate, Senior Hydrotechnical/Water Resources Engineer

ORIGINAL SIGNED

Jerry Vandenberg, MSc, PChem
Principal, Senior Environmental Chemist

SW/RGM/JIVikp

Attachment : Mixing Calculations
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MIXING CALCULATIONS

1.0 INTRODUCTION

The two-dimensional advection-dispersion analysis is based on the following assumptions.

m The 7Q2 (mean annual low flow) of the Quesnel River is 30.3 m?/s.

m  River bankfull width is 65 m.

m  Bankfull flow is 400 m3/s.

m The maximum, average, and minimum effluent discharge are, respectively, 0.3, 0.2, and 0.1 m%/s.

m River bed slope So= 0.0075.

2.0 CALCULATION OF TOP WIDTH AND WATER DEPTH FOR DIFFERENT RIVER
FLOW RATES

The river top width and water depth for different flow rates were estimated by the regime equations from
Leopold and Maddock (1953):

W = aQO.ZG
{H = bQ°*° Y
where Q is river flow; W and H are, respectively, top width and water depth (m); and a and b are coefficients to be

calibrated. The coefficient a has a value of 13.7 that is obtained using the provided bankfull top width and flow
rate. A value of 0.2 was used for b that resulted in reasonable values for Manning’s roughness n.

The estimated W, H and n values corresponding to different flow rates are listed in columns 2, 3 and 5 of
Table A1 respectively.
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3.0 CALCULATION OF TURBULENT MIXING COEFFICIENT

The turbulent mixing coefficient &t was calculated based on the equation by Fischer et al. (1979):
& = 0.6Hu* (2]

where 0.6 is assumed for irregular natural rivers, and u* is shear velocity:

u'=[g*H=*S, 3]

and g is gravitational acceleration. The calculated u* and & values corresponding to different discharges are listed
in columns 6 and 7 of Table A1, respectively.

4.0 FULL DEPTH MIXING ASSUMPTION

Table A1 indicates that the water depth ranges from 0.78 m to 2.2 m for discharges ranging from 30 m?s to
400 m3/s, and the mean velocity (listed in column 4 of Table A1) varies from 1.2 m/s to 2.8 m/s. A full depth mixing
was assumed because of the shallow river depth and high velocity.
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Table Al: Lowest Dilution Factor at Edge of IDZ for Maximum Effluent Discharge (Centreline or Bank)

Minimum Dilution @ Maximum Effluent Discharge ®)
River Width Water Flow Manning's Shear Mixing Froude
Flow Depth | Velocity | Roughness | Velocity | Coefficient | Number . . Single . . Single .
Single-point Single-point Maximum
) Bank . Bank .
Discharge at . Discharge at . IDZ Width
’ Discharge ! Discharge
Centreline . Centerline . for qm:
Point Point
Q (m3/s) | W (m) H (m) V (m/s) n u* (m/s) g (M2s) Fr Sm1 Sm2 Qqm1(m?3/s) Qmz M3/s) L (m)
(11 (2] (3] [4] (3] [6] [7] (8 [0 [10] (1] [12] [13]
30.3 33.3 0.78 1.16 0.063 0.240 0.113 0.420 30 15 0.100 0.050 54
50.0 37.9 0.96 1.38 0.061 0.265 0.152 0.451 47 24 0.155 0.078 5.7
119 47.5 1.35 1.85 0.057 0.315 0.256 0.509 100 50 0.330 0.165 6.4
150.0 50.4 1.48 2.01 0.056 0.330 0.294 0.526 122 61 0.404 0.202 6.6
236.5 56.7 1.78 2.34 0.054 0.362 0.386 0.560 182 91 0.600 0.300 7.0
264 58.4 1.86 243 0.052 0.372 0.413 0.569 200 100 0.661 0.330 71
400.0 65.1 2.20 2.80 0.052 0.402 0.530 0.603 287 144 0.948 0.474 7.5
Notes
(a) Atthe boundary of the IDZ for the design effluent discharge of 0.33 m3/s.
(b) To have dilution factor of 100 at edge of the IDZ.
Golder
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5.0 CALCULATION OF THE LOWEST DILUTION FACTOR Sw AT THE EDGE OF
INITIAL DILUTION ZONE FOR CENTRELINE EFFLUENT DISCHARGE

Let us first assume that the effluent is discharged into the river by a single point directly at the river centreline. At
any cross section downstream of the discharge point, a constituent concentration is calculated by the equation
from Fischer et al. (1979):

C vy?
ijg—#exp(— ) [4]
where x and y are the longitudinal and lateral distances from the effluent, q is effluent discharge (m?/s), Co is
effluent’s initial constituent concentration (mg/L). Eqn. [4] is valid for x in a range where the plume edge will not
reach the river bank. By Eqn. [4], at any cross section downstream of the centreline discharge point, the highest
concentration occurs at the river centreline (y=0). Because dilution factor S=Co/C we can evaluate the lowest
dilution factor Sm at any downstream cross section by:

Sm = %,/lmetx/V [5]

Eqgn. [5] was used to evaluate the lowest dilution factor corresponding to the maximum effluent discharge of
0.3 m¥s and at the edge of initial dilution zone (IDZ), which has a length of x=100 m
(Government of British Columbia 2012), and the results are listed in column 9 of Table A1. This column indicates
that for 7Q2 in the Quesnel River, the dilution factor at the edge of the IDZ is as low as 30:1 (Column 9).

C =

For effluent discharge at bank, the lowest dilution factor at any downstream cross section occurs at bank, and its
value equals to half of the value calculated by Eqn. [5]. Column 10 of Table A1 lists the lowest dilution factor
corresponding q = 0.33 m3/s and at the edge of IDZ. This column indicates that for 7Q2 on the Quesnel River, the
dilution factor at the edge of IDZ is as low as 15. Table A1 also indicates that the allowable effluent discharge at
bank is 0.474 m3/s when river discharge equals bankfull discharge of 400 m?/s.

6.0 CALCULATION OF THE ALLOWABLE MAXIMUM EFFLUENT DISCHARGE

Under the Environmental Management Act, Municipal Wastewater Regulation of BC (2012) at the edge of IDZ,
the dilution ratio = 100:1 is preferred. This dilution ratio can be achieved by controlling the effluent discharge.
In Egn. [5] when H, V and & are known, if given x and Sm values, a corresponding g value can be calculated. In
Table A1, column 11 shows the calculated g values for centreline discharge by setting x =100 m and Sm= 100 in
Eqn. [5]. This column indicates that when the river flow is less than approximately 119 m?%/s, the allowable effluent
discharge is less than 0.33 m3's. The maximum allowable discharge (to meet the criterion of S>=100) at the bank
are listed in column 12 of Table A1. This column indicates that when the river flow is less than about 264 m?3/s the
allowable effluent discharge is less than 0.33 m®/s. The variations of the allowable maximum allowable discharge,
centreline and at the bank, with river flow are shown in Figure A1.
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Figure Al: Variation of Allowable Effluent Discharge with River Flow to Meet Dilution Factor no less than 100 at Edge of IDZ

7.0 MAXIMUM WIDTH OF IDZ

To solve y? as a function of x from Eqn. [4]:

2 _ Bx, A?
¥ =) [6]
where
_ qCy/C
A= i and [7]
— d&
B=" [8]

Eqgn. [6] can be used to plot the contour for a given dilution factor S and Figure A2 shows an example.
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Figure A2: IDZ Boundary Contour for g=0.1 m?/s

It can be proved that y? has maximum value at x= A%/e (where e is natural log constant [2.7183]) and the maximum
width L for a constant C contour is:

L=2y=A,2B/e [9]

In Table A1, column 13 lists the L values for the different controlled g values listed in column 11. Column 13
indicates that for 7Q2 river flow, the maximum IDZ width is 5.4 m for controlled effluent discharge, which is about
16% of the river width of 33.3 m, and that for a bank discharge, the maximum IDZ width is 7.5 m, which is about
12% of the river width of 65.1 m.

8.0 DIFFUSER WITH MULTIPLE PORTS

If a diffuser with multiple ports is used, the discharge will be fully mixed across the diffuser length in a short
downstream distance from the diffuser, and this will improve dilution. For a diffuser across the river and positioned
at the river centerline, Eqn. [10] is used to estimate the constituent concentration at the center of a
cross section x metres downstream of the diffuser:

a, 2
=23 exp(- 1L [10]

ATTELX derx

|4

where N is number of diffuser ports and yi is the distance between port i centreline and the river centerline. The
concentration calculated by Eqn. [10] will be lower than actual concentrations because Eqn. [10] is the result of
superimposing the constituent concentration profiles of N independent plumes.

The Government of British Columbia (2012) specifies that the width of IDZ at its downstream extent is less than
25% of the river width, which is approximately 8.0 m wide for 7Q2 river flow. The maximum IDZ width is 5.4 m for
single-point centreline discharge, and therefore the diffuser length should be less than approximately 2.6 m.

If a 2.6-m diffuser with two ports is used, for 7Q2 flow of 30.3 m?s, the allowable effluent discharge via the
river centreline can be increased by approximately 5% from 0.1 m?/s to 0.105 m?/s.
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9.0 CLOSURE

We trust that the information presented in this memo is sufficient for your present requirements. If you have any
questions or concerns, please do not hesitate to contact the undersigned.

GOLDER ASSOCIATES LTD.

ORIGINAL SIGNED ORIGINAL SIGNED

Shouhong Wu, PhD, PEng Robert Millar, PhD, PEng

Senior Water Resources Engineer Associate, Senior Hydrotechnical/Water Resources Engineer
SW/RGM/kp
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Primary Criteria

Criteria

Description

Status Quo (for comparison only)

Option 1 - Pipeline to Quesnel Lake

Option 2 - Re-locating Hazeltine Creek Discharge]

Option 3 - Pipeline to Quesnel River

Option 4 - Distributed to Bootjack Lake, Polley
Lake, Hazeltine Creek

Option 5 - Science based environmental
benchmarks

Environmental

Does not cause adverse impacts to

aquatic, terrestrial or human

v

v

v

v

v

v

Legal

Complies with all applicable provinciall
and federal policy and law

v

v

v

v

v

v

Secondary Criteria

0o
£ . . - . . . . . - . Option 4 - Distributed to Bootjack Lake, Polle' Option 5 - Science based environmental
L L z Status Quo (for comparison only) Option 1 - Pipeline to Quesnel Lake Option 2 - Re-locating Hazeltine Creek Discharge] Option 3 - Pipeline to Quesnel River P . ) ’ v P
Criteria Description w Lake, Hazeltine Creek benchmarks
[
2 [Rank Score [Comments Rank Score [Comments Rank Score [Comments Rank Score [Comments Rank Score Comments Rank Score |[Comments
Benchmarks and treat t
Assimilative Minimum of 10x dilution, >100x Low dilution at point of High predicted and measured Low dilution at point of >10x dilution, large IDZ Effluent distributed to enc .mar s an r'ea' men
) o 5 1 5 . 5 25 o 1 5 . 3 15 X 4 20 R R 2 10 tailored to receiving
Capacity dilution preferred discharge dilution discharge required at low flows multiple locations K
environment
® Minimize receiving effects on Prevents or prolongs Incomplete restoration of IDZ may impinge on fish Discharge distributed but into Benchmarks would be
E Aquatic Effects . 'g 10 1 10 . P . B 5 50 All WQG met at IDZ 2 20 P . 3 30 v X ping X 3 30 R g 4 40 derived to minimize aquatic
g receiving environment rehabilitation Hazeltine Creek spawning habitat unimpacted water body offects
c
o Minimize disturb land
5 Terrestrial '|n|m|ze s ur' ance ( ar? Minimal pipeline and Use of existing infrastructure; Minimal pipeline along Additional linear disturbance L Minimal pipeline and
H clearing, construction area, linear| 5 5 25 . R 2 10 R i 4 20 R i 1 5 . R 3 15 Low terrestrial disturbance 5 25 . R
i Effects disturbance) infrastructure required some new linear disturbance disturbed corridor and diffuser construction infrastructure required
Viabl t soluti
Long Term Ensure location will be viable for . Suitable for long term but not Allows progressive Suitable for long term but not 'able permanen so‘u- fon . .
S 5 1 5 Short-term solution 3 15 2 10 o 3 15 5 25 that restores pre-mining 4 20 Viable permanent solution
Sustainability long term permanent rehabilitation permanent flows
Risk and Minimize likelihood of failure and Risk of uncontrolled release Deep diffuser in low traffic Risk of uncontrolled release Diffuser located in shallow Low risk of failure; minimal
Consequence of . R 6.25 1 6.25 5 31.25 P 1 6.25 R 2 12.5 3 18.75 |Distributed flows disperse risk] 4 25 R ’
Failure potential effect of failure to Quesnel Lake area to Quesnel River flow infrastructure
Low complexity of system; . o Low complexity of system; .
= Singl | d f Most lexd d
g Complexity Prefer lower complexity 6.25 3 18.75 high complexity of flow 4 25 ingle plp‘e me‘an useo 3 18.75 high complexity of flow 2 12.5 Long pipeline; river diffuser 1 6.25 0s t‘:omp ex drainage an 5 31.25 Low complexity
o existing diffuser discharge systems
_g management management
c
S No flexibility - t syst Readily adaptable to high No flexibility - t syst S flexibility but b Limited scalability; readil
8 | Flexible Design Adaptable and scalable 6.25 1 25 | o nexbrity - current system 5 3125 | heacilyadaptabletohigher 1 25 | o nexibrity - current system 4 25 ome TexIbIity but may be 3 18.75 {mited scalability; readily 2 125 Difficult to scale
L is already limited flows is already limited limited seasonally adaptable
Risk of Non Requires highly managed Lowest variability in receivin Requires highly managed Dilution impacted by variable Lake systems less variable
. Prefer higher reliability 6.25 1 6.25 9 ety & 5 31.25 R ¥ J 1 6.25 9 ety & 2 12.5 flow rate in receiving 4 25 4 R 3 18.75 Dependent upon derivation
compliance flows environment flows R than lotic
environment
Re'storatic?n of P'refe'rence to'restore more 125 1 125 Prevents or prplongs 5 62.5 Allows complete restoration ) 25 Partial retstorétion 5 62.5 Allows complete restoration 3 375 Allows' complete' restoration 3 375 Allows' complete' restoration
= Fish Habitat | habitat in Hazeltine Creek sooner rehabilitation Short timeline but in longer time frame but in longer time frame
‘S
o .
@A Allows restoration of
A t f Not f db Not f db Stated pref f
ceep a.nce ° Stated preference of stakeholders| 12.5 1 12.5 ot tavoured by any 2 25 Hazeltine Creek but entails 1 12.5 ot tavoured by any 5 62.5 Preferred by Likely residents 4 50 ated preference of some 2 25 Anticipated low acceptance
Option stakeholder . . ) stakeholder stakeholders
discharge upgradient of Likely|
High t of pipeli High t of pipeli Multiple disch locations, Low infrastruct t;
o Capital Cost Lower capital cost 12.5 5 62.5 No capital cost 2 25 e e'r €os o'plpe ine 3 37.5 Short pipeline required 1 12.5 e e'r €os o'plpe ine 4 50 ultiple discharge focations 4 50 o?/v'm ras ru? ure Co,s
‘€ installation installation all nearby additional studies required
g
S High t and Minimi int d High t and L ipeli d ri Long-t itoring at
“ | Operating Cost Lower operating cost 12.5 1 12.5 '8 m.::matgemen an 5 62.5 |n|m|zle méln enar‘1ce an 1 12.5 '8 m.::matgemen an 4 50 or?g pipeline ar? rlyer 2 25 ong eltm mon z-)rmg 2 3 375 Long-term monitoring
monitoring effort monitoring locations monitoring effort diffuser to maintain multiple locations
Final Scoring
Environmental 25 |Subtotal 45 Subtotal 100 Subtotal 55 Subtotal 65 Subtotal 90 Subtotal 95
Technological 25 |Subtotal 37.5 Subtotal 118.75 Subtotal 37.5 Subtotal 62.5 Subtotal 68.75 Subtotal 87.5
Social 25 |Subtotal 25 Subtotal 87.5 Subtotal 37.5 Subtotal 125 Subtotal 87.5 Subtotal 62.5
Economic 25 |Subtotal 75 Subtotal 87.5 Subtotal 50 Subtotal 62.5 Subtotal 75 Subtotal 87.5
TOTAL SCORE 100 |JTOTAL 182.5 not ranked TOTAL 393.75 Rank: 1 TOTAL 180 Rank: 5 TOTAL 315 Rank: 4 TOTAL 321.25 Rank: 3 TOTAL 332.5 Rank: 2
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TO Colleen Hughes and Luke Moger
Mount Polley Mining Corporation

CC Don Parsons and Shouhong Wu

EMAIL pbeddoes@golder.com;

FROM Paul Beddoes and Jerry Vandenberg jvandenberg@golder.com

ANALYSIS OF OBSERVED DILUTION IN QUESNEL LAKE, MOUNT POLLEY MINE, BC

1.0 INTRODUCTION

Mount Polley Mining Corporation (MPMC) operates the Mount Polley Mine (the Mine) which is located
approximately 56 km northeast of Williams Lake, BC. Discharge of treated effluent from the Mine is conveyed by
Hazeltine Creek channel and is discharged from the upper sedimentation pond by gravity through two pairs of
submerged diffusers in Quesnel Lake. Dilution characteristics of this discharge were predicted as part of the
Short-term (Golder 2015) and Long-term Water Management Plan - Technical Assessment Reports (TARS)
(Golder 2016a).

To verify those predictions, this assessment evaluated monitoring data to estimate actual dilution at the edge of
the Initial Dilution Zone (IDZ) in Quesnel Lake, defined as a 100 m radius from the diffusers. In the context of
Environmental Effects Monitoring (EEM), dilution at 250 m was also assessed.

The following objectives are addressed in this memorandum:
m Summarize predicted dilution at 250 m from the diffusers using the previously completed modelling.

m Compare predicted dilution to calculated dilution based on observed water quality in Quesnel Lake as a
post-audit of near-field modelling. This comparison was completed for predicted and measured values at
100 m from the diffusers where monitoring is conducted as per requirements of BC Environmental
Management Act Permit 11678.

2.0 PREDICTED DILUTION

The dilution of the mixed effluent plume in the receiving environment was predicted using the Cornell Mixing Zone
Expert System (CORMIX) (Doneker and Jirka, 2007) to estimate dilution ratios at the edge of the IDZ under a
variety of seasonal and wind driven conditions. Mixed effluent refers to the combination of water treatment plant
effluent and Hazeltine Creek flows. The water treatment plant effluent is expected to be fully mixed within
Hazeltine Creek before discharge from the sedimentation pond.
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2.1 Dilution at 100 m

Modelling completed as part of the Short-term Water Management Plan TAR (Golder 2015) predicted the dilution
from single-port temporary diffusers to be located near Hazeltine Point. Sixteen model simulations were completed
to evaluate a range of receiving environment conditions. A description of this analysis and the modelling approach
can be found in Golder (2015).

Dilution at the edge of the IDZ (100 m) was predicted to be greater than 52 times (x) in all simulations, and greater
than 100x in 13% of simulations (Table 1).

Table 1: Predicted Plume Centerline Dilution Factors at 100 m (Golder 2015)

Current Velocity 5;;%%??“”/2;6 (g/l.gilégmmu;g)
Minimum 54 52
Median 73 69
Maximum 75 ~100

Near-field modelling was updated as part of the Long-term Water Management Plan TAR (Golder 2016a) to assess
dilution performance of the as-built Y-shaped diffusers. Input parameters were updated to reflect as-built
configuration and current velocity at as-built depths. A total of 240 CORMIX simulations were completed to
evaluate a range of receiving environment conditions.

In the updated model, predicted dilution at the edge of the IDZ ranged from 37x to over 100x at 100 m (Table 2).
Predicted dilution was greater than 40x in 94% of simulations, and greater than 100x in 25% of simulations.

Near-field modelling results from Golder (2015) and Golder (2016a) found dilution performance at 100 m was
primarily influenced by:

m Lake current velocity: dilution can be higher or lower when the current velocity is low compared to the cases
when the current velocity is high. This is because the higher the lake current, the more ambient mixing, which
increases dilution, but reduces the time before the plumes reach the IDZ boundary.

m  Stratification: dilution is typically higher under well-mixed conditions because the vertical mixing depth is
limited by the thermocline when the lake is stratified.

Table 2: Predicted Plume Centerline Dilution Factors at 100 m (Golder 2016a)

Current Velocity: 5" Percentile Maximum
(0.001 m/s) (0.042 m/s)
Hypolimnion Depth 15m 20m 15m
Minimum 64 55 37
Median 81 87 45
Maximum >100 >100 >100
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2.2 Dilution at 250 m

To support biological monitoring studies under Section 11(a) in Schedule 5 of the Metal Mining Effluent Regulations
(MMER), previous modelling results were evaluated to assess dilution performance at 250 m. A subset of the
240 simulations from Golder (2016a) was rerun and dilution assessed at 250 m. Predicted dilution ranged from
43x to over 250x at 250 m (Table 3). Predicted dilution at 250 m was above 100x in 56% of the simulations that
were evaluated. Similar to the dilution performance at 100 m, dilution at 250 m was influenced by lake current
velocity and hypolimnion depth. Although dilution was greater than 100x in 56% of the scenarios, most scenarios
represent combinations of variables that are intended to capture worst-case conditions that occur infrequently.
Therefore, dilution is expected to exceed 100x most of the time.

Table 3: Predicted Plume Centerline Dilution Factors at 250 m

Current Velocity 5t Percentile Maximum
(0.001 m/s) (0.042 m/s)
Hypolimnion Depth 15m 20m 15m
Minimum 120 64 43
Median 133 99 52
Maximum >250 140 139

3.0 POST-AUDIT OF NEAR-FIELD MODEL

Water quality monitoring of the mixed effluent, Quesnel Lake at the edge of the IDZ, and ambient Quesnel Lake
provide data to calculate observed dilution. Water quality data were received from MPMC for effluent monitoring
between February 2016 and September 2016, including data at the following stations:

m HAC-12: Water quality in Hazeltine Creek upper sedimentation pond prior to discharge to Quesnel Lake
(i.e., “mixed effluent”)

m  QUL-58: Water quality at 100 m from the diffuser (i.e., “IDZ”)

m  QUL-120a: Water quality in the east basin of Quesnel Lake (i.e., “ambient”)

A post-audit of the near-field modelling presented in Golder (2015) was completed by calculating dilution based
on these monitoring data and comparing against model predictions. Since the QUL-58 station is approximately
100 m from the diffuser discharge, dilution calculated using HAC-12 data to represent mixed effluent water quality
can be compared directly to predicted dilution at 100 m. When the plume is detected, QUL-58 is sampled from the
plume centreline at approximately 100 m from the diffuser. However, logistical constraints in detecting the plume
and maintaining a consistent sample location mean samples collected at QUL-58 may not be along the centreline.

Observed dilution at the IDZ boundary was calculated from these data using Equation 1 for dates where data were
available at all stations. Although monitoring was not always conducted at all sites on the same day due to logistical
constraints, samples were collected within one or two days and effluent quality had low variability during this period
because the feed water was drawn from a pit lake with a large residence time. Rapid changes along
Hazeltine Creek due to runoff or rainfall events may cause discrepancies between data collected within
one or two days.
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D _ (Ceff_Camb)

= Equation 1
(Cipz—Camp)

Where: D = calculated dilution at the IDZ boundary
Ceff = observed concentration in the effluent
Cipz = observed concentration at the IDZ boundary
Camb = observed ambient concentration

The monitoring data included measurements for 85 different parameters. Dilution calculations focussed on those
parameters with the greatest relative difference in concentrations measured in the mixed effluent and the IDZ.
Six parameters were selected for these calculations based on relative differences of over 50 in the mixed effluent
versus the IDZ: sulphate, nitrate, total manganese, total molybdenum, and total selenium. Although relative
difference of TDS concentrations between the mixed effluent and the IDZ were below 50x, this parameter was
used to calculate observed dilution because it has been identified as a key parameter in previous work
(Golder 2016b). Copper has been identified as a key parameter in previous work (Golder 2016b); however, the
relative difference between treated effluent and IDZ concentrations was too low to provide reliable predictions of
dilution. Note that the relative difference between mixed effluent and ambient concentrations is a purely
mathematical metric that does not imply potential effects to aquatic health; potential ecological effects are
assessed elsewhere (Golder 2015, 2016a).

Where ambient concentrations were above IDZ concentrations, or IDZ concentrations were above mixed effluent
concentrations, the plume was assumed to be non-detectable, which equates to infinite dilution. Where multiple
measurements were available at QUL-58 (i.e., bottom, mid, and surface), the maximum concentration was
assumed to represent the plume and was therefore used to calculate dilution.

A mean ambient water concentration based on QUL-120a was used in calculations since similar monitoring dates
were not available at this location. Measured concentrations of parameters used to calculate dilution generally did
not vary by more than 10% over the post-audit period between February 2016 and September 2016. This
assumption induces uncertainty into the calculation when dilution factors are high because this equation becomes
sensitive to concentrations where Cipz approaches Camb. Measured concentrations at HAC-12 were used to
represent effluent (Ceff), which aligns with modelling assumptions and provides an “apples-to-apples” comparison.

Dilution calculations based on Equation 1 assume that all parameters behave conservatively within the IDZ
(i.e., settling, sorption, and redox reactions are negligible). These processes are likely not significant within the
IDZ because the residence time within the IDZ is short and the effluent is low in particulate matter.

3.1 Estimated Dilution

Calculated dilution for selected parameters is provided in Table 4 and Figure 1. Calculated dilution ranged from
30 to >1,000; median dilution calculated for each date ranged from 89 to 611. Dilution based on a single parameter
is subject to considerable uncertainty; however, the median values on a given date provide a reasonable estimate
of the overall plume behaviour on that day.
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Table 4: Calculated Dilution Factors at the IDZ

oute | pissaived | Sulphate | Niate | o TOUL | Totl | Totd | edan
2/22/2016 247 289 0 927 285 275 287
3/29/2016 157 213 1604 349 168 333 273
4/11/2016 o0 141 o0 744 135 477 611
5/5/2016 0 124 204 108 171 202 187
5/10/2016 151 310 727 344 449 590 397
5/17/2016 102 114 136 30 138 165 125
5/24/2016 329 208 313 152 234 270 252
6/20/2016 62 103 109 165 110 107 108
6/27/2016 84 365 403 172 500 692 384
7/6/2016 39 339 343 91 321 316 318
8/2/2016 37 138 109 64 114 123 111
9/6/2016 70 92 79 101 97 86 89

400

350

300

250

200

Dilution

150

100

50

Total Dissolved Solids ® Sulphate @ Nitrate ® Total Manganese & Total Molybdenum i Total Selenium B Median Dilution
Range of modelled dilution indicated by dotted black lines
Figure 1: Calculated Dilution Factors in the IDZ using HAC-12 Observations
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In general, dilution calculated from observed water quality is within the range predicted by the near-field model, or
higher. It is expected that observed dilution would exceed predicted dilution because:

m The near-field model incorporates conservative assumptions, which tend to result in under-estimation of
dilution at the edge of the IDZ.

m The specific climate and wind conditions leading to minimum dilution predictions may not have been
encountered in the post-audit data.

m  The minimum dilution predicted by the near-field model is along the plume centreline; if sampling at QUL-58
is not along the centreline, the calculated dilution will be over-estimated.

m Similarly, if all samples are not collected at exactly the same point, there will be differences in the dilution
factor calculated for each set of parameters. This is a logistical limitation of the post-audit because samples
are collected by Kemmerer sampler from a boat situated 50 m above and 100 m away from the diffusers.
Sample locations are determined in the field by measuring in-situ profiles to detect the plume. Separate casts
are required to collect adequate sample volumes for ions, metals and nutrients. Consequently, each
subsample will have been collected at a slightly different distance off the plume centreline due to movement
of the boat, as well as drift of the Kemmerer, during sampling.

Given the sampling constraints described above, this analysis focuses on the median dilution calculated for any
given date rather than on results for individual parameters.

Dilution calculated based on observed concentrations is generally higher at the beginning of the post-audit period
(February to May 2016) and decreases toward the end of the post-audit period (June to September 2016)
(Figure 1). A corresponding decrease in wind speed is also observed over this period based on monitoring at
weather stations #1 (Tree Plots) and #2 (Tailings Storage Facility) (Figure 2). Measured wind speed was as low
as 0 m/s on the dates with lowest observed dilution. Since lake current velocity is a function of wind speed, this is
consistent with the results of near-field dilution modelling which found dilution is affected by lake current.
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1. Instantaneous wind speed measured at the same time as sampling at QUL-58

Figure 2: Observed Wind Speed

In addition to the lower instantaneous wind speed, lake profile measurements show the development of
stratification in the lake on about 17 May 2016 (Figure 3, Table 4). Lower calculated dilution corresponds with
dates when the lake was stratified (Figure 1). This is consistent with the predictions of near-field dilution modelling
as described in Section 2.1.
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Figure 3: Quesnel Lake Profile Data for the Post-Audit Period (QUL-58)
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Table 5: Approximate Thermocline Depth at QUL-58

Date Hypolimnion Depth
(m)
2/23/16 "
3/28/16 )
4/11/16 -
5/05/16 -
5/10/16 -
5/17/16 8
5/25/16 10
6/20/16 15
6/28/16 16
7/06/16 13
8/01/16 13
9/05/16 10

4.0 SUMMARY

Near-field dilution model predictions for the discharge to Quesnel Lake were re-evaluated to assess dilution at
250 m horizontal distance from the diffuser. These predictions are based on modelling completed as part of the
Short-term and Long-term Water Management Plan TARs (Golder 2015, 2016a). Most predictions at 250 m
exceeded 100x dilution (Table 3). Minimum dilution at 250 m (43x) occurred when the highest lake current velocity
was assumed, similar to predictions at 100 m (Table 1). Lower dilution predictions are associated with the highest
lake velocity because there is less time for mixing before the plume reaches the IDZ boundary (Golder 2016a).

Monitoring of effluent and IDZ water quality has continued since completion of near-field modelling and
commencement of discharge. These data provided the basis to calculate observed dilution at the 100-m IDZ
boundary and to perform a post-audit of the near-field modelling. Dilution performance of the diffuser was
calculated using measured concentrations of TDS, sulphate, nitrate, total manganese, total molybdenum, and total
selenium (Table 4). Calculated dilution was generally higher than predicted dilution, which is expected given the
conservative assumptions used in modelling, and the logistical challenges associated with sampling directly in the
plume centreline.

Calculated dilution was generally higher at the beginning of the post-audit period (Figure 1). The lower dilution
calculated at the end of the post-audit period corresponds to dates with low wind speed during sampling in the
lake (Figure 2) and with the development of stratification in the lake (Figure 3). These findings are consistent with
the results of near-field modelling which found that dilution was affected by both lake current speed and
hypolimnion depth.
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5.0 CLOSURE

We trust that this technical memorandum satisfies your current requirements. If you have any questions, please
do not hesitate to contact the undersigned.

GOLDER ASSOCIATES LTD.

ORIGINAL SIGNED ORIGINAL SIGNED
Paul Beddoes, MSc, RPBio, GIT Jerry Vandenberg, PChem
Environmental Scientist Principal, Senior Environmental Chemist
PAB/JV/pn/kp
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DATE 9 February 2017 REFERENCE No. 1662612-103-TM-Rev0-22313

TO Luke Moger
Mount Polley Mining Corporation

CC Don Parsons (MPMC)

Jerry_Vandenberg@golder.com;

FROM Jerry Vandenberg and Michael Herrell EMAIL Michael_Herrell@golder.com

QUESNEL LAKE WATER COLOUR

1.0 INTRODUCTION

Mount Polley Mining Corporation (MPMC) has heard concerns from local residents that Quesnel Lake has taken
on a green hue. Therefore, MPMC and Golder Associates Ltd. (Golder) have evaluated potential causes of green
colouration through monitoring and analysis since December 2015.

The current hypothesis is that Quesnel Lake has historically taken on a green hue in certain locations, at certain
angles, and during certain seasons. Green colour in natural lakes is not uncommon in BC. Heightened awareness
to the lake water quality and view is likely revealing a green hue that was occasionally present but never noticed
before 2014. The following text describes the lines of evidence that support this hypothesis.

2.0 CHEMICAL CONSTITUENTS

The chemical makeup of water can affect its colour in a number of ways that are well understood. These
mechanisms form the basis of spectrometry and colourimetry, which are branches of analytical chemistry.
Chemicals that are dissolved or suspended in the water can transmit different colours, depending on the
concentrations of the constituents, the path length through the water and the strength and wavelength of incoming
radiation. The application of spectral chemistry to water colour is described mathematically by Environment
Canada researchers?. In a companion paper?, the same researchers used spectral chemistry to classify rivers in
BC as: Type 1, dominantly snowmelt or glacial melt, perceived as blue to turquoise to green; Type 2, dominantly
snowmelt and groundwater fed, perceived as green to brown; and Type 3, with high concentrations of total
suspended solids or chlorophyll or dissolved organic matter, perceived as brown.

Pure water in a white or transparent vessel will transmit blue when unfiltered sunlight enters the water surface.
The ultraviolet (UV) waves within the sunlight transmit the blue. If the UV waves are filtered through clouds, the
remaining light energy is insufficient to transmit blue. Lakes also take on a blue hue when they reflect the blue sky
above. These two factors combine to give the usually recognized blue lake colour. Divers know that this blue fades
as one descends into water and the blue wavelengths are absorbed by the water above.

1 Jerome et al. 1994. Colours of natural waters: 1. Factors controlling the dominant wavelength. Northwest Science. 68(1):43-52.
2 Jerome et al. 1994. Colours of natural waters: 2. Observations of spectral variations in British Columbia Rivers. Northwest Science. 68(1):53-60.
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Depending on the water clarity, the water can take on other shades or other colours entirely. Organic carbon
impinges the well-known brown colour in many BC lakes, generally near the headwaters. Other chemicals, notably
copper, tend to give the water a green or turquoise hue. Therefore, copper concentrations were examined to
evaluate whether dissolved or suspended copper could be leading to the perceived green hue.

Copper concentrations were elevated in Quesnel Lake following the breach (as documented in the Post Event
Environmental Impact Assessment) and increased during fall turnover in 2014. These concentrations are shown
in Figure 1 and Figure 2, along with the subsequent decline to below BC Water Quality Guidelines for Aquatic Life.
The water was below the copper guideline after December 2014 in Quesnel Lake and thereafter was only
measured above this concentration in a few samples near the mouth of Hazeltine Creek. Since April 2015, copper
has remained below all applicable BC Water Quality Guidelines at all points in Quesnel Lake (Figure 3).

The Mount Polley Mine has been discharging water within the conditions and limits in Environmental Management
Act Permit 11678. Since discharge began on 1 December 2015, copper concentrations in Quesnel Lake have
remained below guidelines, at 100 m from the diffusers and beyond.
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Figure 1: Total and Dissolved Copper Concentrations at Surface and Deep Site in Quesnel Lake, August 2014 to May 2015
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Figure 2: Total Copper Concentrations at Surface Stations in Quesnel Lake, 2014 and 2015
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Figure 3: Copper Concentrations at Four Points in Quesnel Lake, August 2014 to September 2015

Note: Arrow represents the approximate timing of mid-November turnover in Quesnel Lake.

3.0 PLANTS AND ALGAE

Eutrophication is a well-known process that results from excessive nutrient inputs, including nitrogen and other
macronutrients, but especially phosphorus. Eutrophication leads to green lake colour due to increases in
phytoplankton and plant growth, which may give off different shades of green depending on the size and
abundance of the phytoplankton, which include microscopic species. Eutrophication also tends to make the
surface of the lake turbid, as phytoplankton scatter light.

Quesnel Lake is an oligotrophic system, meaning that phosphorus and phytoplankton concentrations are low.
Similar to copper, phosphorus concentrations increased near the mouth of Hazeltine Creek at times in 2015, but
elsewhere in the lake the concentrations remained well below guidelines throughout 2015 (Figure 4). This means
that the green colour in the lake was likely not related to algae or other biota.

During the evaluation of nutrient concentrations in Quesnel Lake in December 2015, limnologists at the
Ministry of Environment (MoE) and primary productivity specialist biologists at Golder were consulted, and they
confirmed this interpretation.
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Figure 4: Phosphorus Concentrations in Quesnel Lake, August 2014 to September 2015

Note: Arrow represents the approximate timing of mid-November turnover in Quesnel Lake.

4.0 PHOTO RECORD

Aerial and satellite photographs were examined to determine whether there were discernible changes in colour
from year to year or season to season in the past, but the resolution of the photos was insufficient to discern any
colour change. GIS techniques were attempted to detect colours but no algorithm detected any difference.

Photos were provided in the MoE memorandum dated 17 December 20153. The MoE has also investigated the
green colour; the memorandum provides information in addition to what is listed here.

The MoE memorandum noted the difference in lake colour between fall of 2014 and 2015, which is evident in
Photos 1 to 4. In 2014, a temporary glacial green colour was evidently due to suspended tailings material and
native till mixture that was deposited in Quesnel Lake and carried downstream during and after fall turnover,
coincident with the increases in copper noted above. In the 2015 photos, the water is most green where the
evergreen trees are directly reflecting off the lake surface — the outline of the trees is evident around the green
section.

¥ BC Ministry of Environment. 2015. Quesnel River at Likely, Green Colour Observations in the late Fall of 2015. 7 December 2015. 7pp.
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The MoE memorandum noted that:

m The 2014 and 2015 photo comparison shows a vast difference in colour and clarity of the water in the
Quesnel River. In 2014 the colour was milky green (like glacial water) with limited visibility. In December 2015
the water appears green in the deeper part of the water but clear in the shallow foreshore. While the colour
of the Quesnel River was green in late November/December of 2015, it was considerably different from the
glacial green appearance of the water in the fall of 2014

The MoE memorandum also included two photos (Photos 5 and 6) that were taken from the Likely Bridge. The
photos show a different shade of green in the two photos, which appears to be due to the angle of the photograph.
The lake appears blue in the section where the blue sky is reflecting over the hill. The memorandum notes that
turbidity in the lake during this time was “very low”, at 0.5 NTU and remained below water quality guidelines
throughout the 2015 fall turnover period.

Quesnel River; take upstream, off the Likely Bridge (one year apart)
Photo 4. Dec 1

Photo 3. Dec 10, 2014 (8.6 NTU)

Quesnel River across from the Likely dock (one year apart)
Photo 5. Dec 10, 2014 (8.6 NTU) Photo 6. Dec 10, 2015 (0.5 NTU)

b it WL TR A, Lr T L ARG

Photos 1 to 4: Green Colour Apparent in Quesnel Lake in 2014 and 2015 (MoE 2015)
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Quesnel River; taken upstream, off the Likely Bridge, Nov 25, 2015 (0.5 NTU)

Photos 5 and 6: Two Shades of Quesnel Lake in Photos Taken at Different Angles from Same Location (from MoE 2015)

The milky green colour in 2014 corresponded to elevated turbidity readings throughout the West Basin of
Quesnel Lake (Figure 5). The turbidity was limited to the deep stations until fall turnover in 2014, which brought
turbid waters to the surface and toward Quesnel River. Internal seiches led to both of these phenomena at times
between August and December 2014.
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Figure 5: Turbidity Values in Quesnel Lake, August 2014 to September 2015
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Note: Arrow represents the approximate timing of mid-November turnover in Quesnel Lake. Background assumed equal to 1 NTU.

The MoE memorandum also provided photographs taken by the Ministry of Transportation before 2014. In the
2013 photograph (Photo 7), Quesnel Lake appears forest green as it reflects off the forest behind.

In summary, the green colour observed in 2015 appears most prominently in areas where it reflects the forest in
the background. The green is similar in shade to the lake in 2013 and unlike the milky green that occurred in 2014.
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Photo 14. Likely Bridge, August 2013

Photo 7: Quesnel Lake near Likely in August 2013 (from MoE memo)

5.0 CHRONOLOGY

Concern around the green colour in Quesnel Lake was recorded in the minutes for the 27 November 2015
Environmental Working Group. The MoE memorandum noted the first mention of this concern as
28 November 2015. This time corresponded with fall turnover in the lake, approximately one year after the
first post-breach lake turnover. These stated concerns pre-date the beginning of the discharge to the lake
(within the conditions and limits in Environmental Management Act Permit 11678) on 1 December 2015. Therefore,
it is not possible that the permitted discharge could have caused the green hue.

6.0 HUMAN PERCEPTION

Water colour is an important aesthetic metric for members of the public; not just in BC, but world-wide*. In a study
of public perception of water colour and clarity of rivers and lakes in New Zealand, researchers posed a series of
questions to members of the public who were recreating around rivers and lakes. Not surprisingly, respondents
favoured clear, blue water over a green hue, and green over yellow or brown. Waters were thought to be suitable
for bathing and aesthetics if they exceeded 30 on the Munsell colour scale — this includes blue, blue-green, green,
and green-yellow. Yellow and brown waters were only rated as suitable when the respondents knew that the yellow
or brown was caused by natural factors such as humic acids.

4 Smit et al. 1995. Human perception of water appearance. 1. Clarity and colour for bathing and aesthetics. New Zealand Journal of Marine and Freshwater
Research. 29: 29-43.
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7.0 CONCLUSIONS

Multiple lines of evidence support the hypothesis that Quesnel Lake has appeared green at times before
2014 but that the green hue was never noticed before the breach. Perceptions became more heightened
after the breach, and the green colour was noticed more frequently than before. In the past year, the internal green
colour of the lake has not changed, which means that the factors controlling light are external to the lake
(e.g., reflection, cloud cover, sun angle, viewer angle, background). The green colour observed in 2015 was similar
in hue to pre-2014 water.

At no time since 1 December 2015 has the Mine released any quantity of any substance that would be likely to
impart a green colour on the lake. Frequent monitoring throughout the lake has confirmed that concentrations of
substances that could cause a green hue are low in Quesnel Lake. The proposed discharge will also not release
sufficient quantities of any substance that would impart a green colour on the lake, which can be confirmed by
ongoing monitoring.

8.0 CLOSURE

The reader is referred to the Study Limitations, which follows the text and forms an integral part of this
memorandum.

We trust the above meets your present requirements. If you have any questions or requirements, please contact
the undersigned.

GOLDER ASSOCIATES LTD.

ORIGINAL SIGNED ORIGINAL SIGNED
Jerry Vandenberg, MSc, PChem Michael Herrell, MSc, PGeo
Principal, Senior Environmental Chemist Associate, Senior Geochemist
JVIMH/ef/it

Attachment: Study Limitation
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STUDY LIMITATIONS

Golder Associates Ltd. (Golder) has prepared this document in a manner consistent with that level of care and
skill ordinarily exercised by members of the engineering and science professions currently practising under similar
conditions in the jurisdiction in which the services are provided, subject to the time limits and physical constraints
applicable to this document. No warranty, express or implied, is made.

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein,
has been prepared by Golder for the sole benefit of MPMC. It represents Golder’s professional judgement based
on the knowledge and information available at the time of completion. Golder is not responsible for any
unauthorized use or modification of this document. All third parties relying on this document do so at their own
risk.

The factual data, interpretations, suggestions, recommendations and opinions expressed in this document pertain
to the specific project, site conditions, design objective, development and purpose described to Golder by MPMC,
and are not applicable to any other project or site location. In order to properly understand the factual data,
interpretations, suggestions, recommendations and opinions expressed in this document, reference must be made
to the entire document.

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, as
well as all electronic media prepared by Golder are considered its professional work product and shall remain the
copyright property of Golder. MPMC may make copies of the document in such quantities as are reasonably
necessary for those parties conducting business specifically related to the subject of this document or in support
of or in response to regulatory inquiries and proceedings. Electronic media is susceptible to unauthorized
modification, deterioration and incompatibility and therefore no party can rely solely on the electronic media
versions of this document.
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