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Introduction

Thompson Creek Metals Company Inc. (TCMC), a wholly-owned subsidiary of Centerra Gold,

is applying for an amendment fo its Environmental Assessment Certificate (EAC #M09-01) issued
on March 16, 2009. The Certificate was granted for the construction and operation of the Mount
Milligan Copper-Gold Project (the Project), located approximately 155 kilometres (km) north of
Prince George.

The following two amendments have been previously issued by the BC Environmental
Assessment Office (EAQO) for the Project:

Amendment 1 - This amendment, issued on March 1, 2013, allowed for the relocation of the ore
concentrate rail load-out facility from Fort St James to Mackenzie, and authorized the
construction and operation of a camp near the mine site to accommodate workers during
Project operations. The Amendment Assessment Report (EAO 2013a) concluded that, in
consideration of proposed mitigation measures, no significant adverse effects were predicted,
and that the potential for adverse effects on Aboriginal rights, including title, or tfreaty rights
(*Aboriginal interests”) were avoided, mitigated, or otherwise accommodated to an
appropriate level.

Amendment 2 - This amendment, issued on March 3, 2017, changed ownership of the EAC to
TCMC from Terrane Metals Corp. The Amendment Assessment Report (EAO 2017a) concluded
there were no issues or adverse effects arising from the proposed changes.

This EAC Amendment application (the Application) is seeking an emergency short-term
approval for the use of Esker Lakes and Philip Lake 1 as water sources for the Project from
January 2018 to October 2019 (i.e., Phase 1 amendment application). Water levels in the Tailings
Storage Facility (TSF) are currently at a level that the mine's water needs will not be achievable
and a mine shut down is anticipated in early 2018 if additional water sources are not identified.
This approval will allow the mine to obtain short term (approximately two years) water needs,
and thus continue to operate, while it assesses long-term solutions. For Phase 1 fo address this
emergency, an assessment has been completed that is based on conservative assumptions of
water needs and potential water sources that can be used to withdraw water at rates that
follow proposed Risk Management Level 1 measures according to the provincial Environmental
Risk Management Framework. During the two-year period that TCMC is requesting for this
amendment, options will be explored for the development of secure long-term water sources
(i.e., Phase 2 amendment application). Instream flow data will be collected to assess risk levels
and capacity of potential water sources that are proposed as long-term use. Measures 1o
monitor the effectiveness of proposed mitigation measures will be implemented and where
mitigation measures are determined to be insufficient, proposed mitigation measures will be
revised.
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Description of Proposed Project Changes

Figure 2-1 illustrates the proposed Project layout, including the location of water bodies being
considered for short-term water withdrawal.

No other amendments are being applied for at this time. Within the next two years TCMC intends
to apply for another amendment for Phase 2 of the Project to address long-term water needs.

2.1 CURRENT WATER SOURCES

The Project requires approximately 10,000,000 cubic meters (m3) of water to produce
gold-copper concentrate from mined ore. TCMC's water management plan includes storing
precipitation and run-off that flows into the King Richard Watershed and then into the TSF,
recycling TSF water for use in the mill to reduce demands on adjacent watersheds. The TSF is
currently the primary source of make-up water and as such, TSF levels are critical to mill
operations.

Meadows Creek Water Supply Pond (MCWSP) was proposed in the original environmental
assessment, but was not built because of potential adverse environmental effects, the cost to
construct and operate the pond and Indigenous concerns. Concerns included potential
adverse effects to the headwaters of Meadows Creek that are utilized by fish, and the need to
construct a 16.5 m dam and pond with an approximate footprint of 4,000 mz2.

In early 2017, as part of a pump test, approximately 650,000 m3 of water was pumped from
Meadows Creek during the freshet period. This amount of available water has been temporarily
factored into water resources for the Project, but an operational water budget shortfall still exists.
A description of the water balance is provided in Appendix A - Operational Water Management
System Water Deficit Investigations.
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Description of Proposed Project Changes

2.2  ANTICIPATED WATER SHORTAGE AND PROPOSED MAKEUP
WATER SUPPLY PLAN

In late 2016, a bathymetric survey of TSF water levels showed that water levels were critically low.
The current and anfticipated water shortage is estimated to be 1,800,000 m3in 2018 and in 2019.
This shortage is currently being investigated from the site’'s operational water balance model via
strengths, weaknesses, opportunities, and threats (SWOT) analysis (Appendix A), and may be
due to several factors, including:

e Consecutive years of dry conditions limiting replenishment of make-up water storage

¢ Inaccurate water balance model predictions (overestimated runoff to TSF)

¢ Calibrations of the model in recent years based on annual average flows rather than
actual flows

o Decision not to construct the Meadows Creek Water Supply Pond due to operational,
Indigenous and environmental considerations; and

e Water infiltration into silt lenses within TSF overburden resulting in the inability to access this
water

To manage low water levels in the TSF, operating the mill at a reduced production rate was
considered, but determined not to be economically feasible. Without additional sources of
water, the Project is expected to run out of water between February and March 2018, resulting
in shutdown of the mill. Mill shutdown will cause adverse impacts including temporary layoffs of
approximately 450 workers, loss of regional income, and loss of company revenues. Spring
freshet will provide replenished water supplies; however, there will be a period of approximately
six weeks from the time the mine runs out of water to the start of freshet, depending on weather
conditions.

To achieve an annual makeup water supply of 1,800,000 m3in 2018 and 2019, TCMC is proposing
to withdraw water from Philip Lake 1, Esker Lakes, Meadows Creek, and to recover internal water
from the TSF through tower drains and water recovery wells (Figure 2-1). The Philip Lake 1, Esker
Lakes and Meadows Creek water withdrawals will be short-term; proposed to be functional for
up to two years starting in early 2018. Water withdrawal from Meadows Creek was assessed and
proposed in the EAC Application (Amec 2008) and approved in the EAC and is, therefore, not
assessed in this Application. The two TSF water sources (i.e., fowers and wells) will recover water
contained in and under mine tailings currently stored in the TSF.As such, withdrawal of these
water sources does not require amendments to the current EAC or additional regulatory
authorizations. The TSF water sources are discussed further in the water investigation report
Appendix A.

This Application is seeking approval for the use of the Esker and Philip 1 lakes as temporary water
sources for varying amounts of water and fime periods between January 2018 and October
2019. Pumping from Esker Lakes and Philip Lake during winter is planned only during 2018. Open
water pumping from Philip Lake is proposed continue late into 2018 to avoid future need for
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Description of Proposed Project Changes

winter pumping. Table 2-1 provides a summary of the proposed water supply plan for each

water source.

Table 2-1 Summary of Proposed Water Supply Plan
Water Approximate Estimated Total
Source Timing Year Withdrawal Rate? Withdrawal Volume
Philip Lake 1 January 1-March 31 2018 35L/s 260,000 m3
Philip Lake 1 April 1-July 31 and 58 L/s 788,000 m3
October 1-October 31 2018 | 2019| (operational max.
60 L/s)
Philip Lake 1 August 1-September 30 | 2018 | 2019 42 L/s 222,000 m3
Esker Lakes January 1-March 31 2018 25L/s 200,000 m3
1,470,000 m3
January-October 2018 n/a Not including Meadows
Overall Creek or TSF sources
Potential Water N
Withdrawals 1,010,000 m
April-October 2019 n/a Not including Meadows
Creek or TSF sources
Internal Water Sources (not included in Application)
Meadows April 1-June 1 Potential up to 800,000 m?,
Creek? total based on 2017
20 | A0l Hpie 9l withdrawal plus added
volume due to efficiencies
TSF Tower Monthl . Potential volume to be
el v 2018 | 2019| Flow rate variable | getermined
TSF Water Monthly = " o iof Potential volume to be
Recovery Wells? 2018 | 2019| Flow rate variable | yetermined
NOTES:

' Withdrawal rate for Esker Lake and Philip Lake 1 are based on Risk Factor 1 of BC Water Tool 15% maximum allowable

withdrawal percentage of monthly flow rate (FLNRO 2017).

2 Meadows Creek, TSF drains, and TSF wells are not assessed in this Application as these are water sources approved
under the EAC or not requiring environmental regulatory authorization. These water sources are included to illustrate

internal water recovery efforts.

>
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Description of Proposed Project Changes

2.3  AMENDMENT ACTIVITIES AND SCHEDULE

To withdraw water from Philip Lake 1 and Esker Lakes, two new water pipelines are proposed.
The first is a 100 m long water pipeline (6" high-density polyethylene (HDPE) pipe) proposed for
installation from Pond 1 to Esker Lakes, crossing a riparian area and upland low shrub/forb
vegetation. There would be no ground disturbance, and no clearing or grubbing would be
required. Approximately 200,000 m3 of water would be withdrawn at 25 liters per second (L/s)
from January 1 to March 31 in 2018. Water withdrawal would then cease and the water pipeline
would be dismantled.

The second is an approximately 5.4 km long water pipeline (18" HDPE pipe) proposed for
installation from Pond 2 to Phillip Lake 1. The water pipeline would be buried within the right-of-
way of existing forestry access roads (2 m depth along roads, 3-3.5 m at road crossings), and
through a vegetated area comprised of riparian and upland vegetation immediately adjacent
to Philip Lake 1. A 30 m x 200 m (0.6 hectare [ha]) vegetation clearing would be required from
the edge of the cutover to Philip Lake 1 to allow construction of the pump station and intake
placement into the water. The pipeline will cross Rainbow Creek adjacent to the existing bridge
(km 33 on Rainbow Road), where the exposed section will be insulated to prevent freezing. To
cross the creek, the 18-inch HDPE will be placed upon a manufactured truss adjacent to, but
separate from, the existing bridge crossing. To prevent sediment and erosion that could impact
water quality, construction will occur during snow-covered frozen periods and there will be no
vegetation clearing within 15 metres of the wetted width of Rainbow Creek. . The pipeline will
have a purge valve installed near its low point at Rainbow Creek to drain into the adjacent
upland forest in the event of an emergency shut down to prevent freezing. Approximately
260,000 m3 of water would be withdrawn at up to 35 L/s from January 1 to March 31, 2018. In
2018 and 2019, approximately 1,010,000 m3 of water would be withdrawn at up to 60 L/s from
April 1 to October 31.

A 10 m x 10 m floating barge pump station will be required at the terminus end of each water
pipeline. The barges will be in parts of the lakes where water depth is greater than 2 m. The
maximum pump capacity at Esker Lakes is anticipated to be 200 L/s, with a sustained flow rate
at 100 L/s during the planned pump test and 25 L/s from January to March 2018. The maximum
pump capacity at Philip Lake is anficipated to be 100 L/s, with sustained flow rates at 35 L/s up
to 60 L/s (the operational maximum of the pipeline). A diesel generator will power the pumps,
rated at 57 kW and 63 kVA under 80% load. The generator will be housed to produce a constant
noise level of 68 dBA. Fuel consumption under 80% load will be approximately 13.08 L/hr,
producing 3.45 x 102 metric tonnes/hr in carbon dioxide emissions.

The amendment activities for construction, operations and decommissioning phases of the
Project are described in Table 2-2 along with the proposed timing of the activities.
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Description of Proposed Project Changes

Table 2-2 Description of Project Activities, Physical Works, and Schedule

Project Activities and
Physical Works

Description

Construction - December 2017 (or Inmediately Upon Regulatory Approval)

Water pipeline and
pump station

Bury water pipeline to Philip Lake along existing linear features within current
mine lease area using large excavator and/or small crane along the
ground surface. Soil disturbance will include a 1.5 m wide trench, 2 m deep
along the alignment, and 3-3.5 m deep at road crossings. Soils and small
vegetation will be compacted by equipment, with few if any trees removed
along the right-of-way.

Bury water pipelines along existing linear features outside of current mine
lease area and one newly cleared area near Philip Lake 1 using large
excavator and/or small cranes along the ground surface. Soil disturbance
will include a 1.5 m wide trench, 2 m deep along the alignment, and 3-3.5
m deep at road crossings. Soils and small vegetation will be compacted by
equipment, with few if any frees removed along the right-of-way excepft for
the clearing near Philip Lake 1.

Clear a 30 m wide by 200 m long (0.6 ha) vegetated corridor near the
terminus of the water pipeline route for Phillip Lake 1 (at end of cutblock
down fo lake edge). No vegetation clearing is required for any other
infrastructure.

The water pipelines will be designed to have continuous flow and will not
require heating during the winter. The Philip Lake pipeline will be insulated at
the Rainbow Creek crossing.

The crossing of Rainbow Creek occurs at approximately 33km on the
Rainbow FSR. The 18-inch HDPE will be placed upon a manufactured truss
adjacent to but separate from the existing bridge crossing. To prevent
sediment and erosion that could impact water quality, construction will
occur during snow-covered frozen periods and there will be no vegetation
clearing within 15 metres of the wetted width of Rainbow Creek. . A drain at
the low point near the Rainbow Creek bridge will be used to drain
approximately 500 m of the water pipeline into nearby upland forest if
required.

Fabricate two floating pump barges offsite, and assemble them at site. Build
two generator pads from local materials. Confirm that secondary
containment is in place for any fueling and maintenance activities that
have the potential to result in a hydrocarbon spill.

Float water pipelines on the lakes to reach the barge
Store general and recyclable waste in on-site facility

Operate vehicles along access roads (e.g., Rainbow Road FSR, Community
Connector, and smaller deactivated side FSR to access cutblock) and the
project tenure area for all aspects of construction activities, including
transportation of workers, construction material, equipment and waste.
These roads are mainly for mine traffic (i.e., crew buses, concentrate frucks,
delivery vehicles, etc.); however, the roads are also used by the public.
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Description of Proposed Project Changes

Table 2-2 Description of Project Activities, Physical Works, and Schedule

Project Activities and

Physical Works Description
Operations — January to October 2018
Water extraction e  Pump water supply continuously from:

o Philip Lake 1 between January 1 and March 31, 2018 at up to 35 L/s,
and between April 1 and October 1, 2018 and 2019 at 60 L/s

o Esker Lakes between January 1and March 31, 2018 at 25 L/s

e Temporarily store pumped water in Pond 1 and Pond 2 prior to pumping to
TSF using existing electric pumps

e Operate diesel generator as power supplies for pumps

e Operate vehicles along access roads and in the project tenure area for
monitoring, maintenance of the water pipelines and pump station including
fueling activities.

Decommissioning - Fall 2019

Decommissioning o Cease water withdrawal on April 1, 2018 for Esker Lakes and October 1, 2019
and Reclamation for Philip Lake 1
e Dismantle infrastructure for:

o Esker Lakes - end of 2018

o Phillip Lake 1 —end of 2019 unless Philip Lake 1 is identified as a viable
long-term source of water and its use is approved through a future
amendment to the EAC.

e Dispose dismantled facility components at on-site facilities

e Operate vehicles along access roads and in the project tenure area
Manage cleared areas consistent with Project commitments for progressive
reclamation outlined in section 3.9 of the EAC Application

24  INTERNAL WATER RETRIEVAL EFFORTS

To reduce demands on external water sources, TCMC has established a water recovery plan
within the TSF to maximize the available water for mill operation. TCMC is currently in the process
of pumping water from five of seven decant basin underdrain towers (BUT) within the TSF. The
two BUT’s not being utilized are non-functional due to lack of water in those areas. The BUT's are
designed to improve dam stability and while they were not intfended as a water source, TCMC
estimates the drains could supply up to 750,000 m3 prior to the 2018 freshet. These drains can be
used to provide water for a short duration, but will not provide enough water to support mill
processing through to spring freshet.

As previously noted, TCMC suspects water may be trapped directly underneath the TSF. The
landscape underneath the TSF has undergone several periods of glaciation, leaving behind
strata and inter-layered sands and gravel. TCMC believes water may have percolated into
these gravel lenses prior to the placement of tailings on the basin of the TSF. The placement of
tailings on the basin of the TSF would eventually plug or “blind” off these gravel lenses to prevent
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Amendment Process

additional water from seeping into them. Groundwater monitoring by TCMC shows no trace of
further seepage outside of the TSF system. As part of the investigation, five water recovery wells
have been drilled intfo the gravel lenses to extract potential make-up water for the TSF. TCMC will
pump as much water as possible from these wells and plans to utilize these waters as the priority
for mill processing, minimizing the potential for use of water from Esker and Philip Lake 1. Inifial
flow rates from the wells have been variable, with a range of nil fo 30 L/s. Preliminary pump fests
show positive results and as much as 68 L/s combined may be able to be utilized. A
hydrogeological investigation program has recently commenced; one component of this
program is to assess the potential of this water source. This internal water from the TSF further
mitigates the volumes required from outside resources, however the security of the volumes of
water in these internal resources is as yet unknown. For this reason, external resources are still
required at least as a contingency. In the original approved EA Certificate, there has always
been a need to supply the mine with additional make-up water from an external outside
resource.

As part of the evaluation for suitable water sources, TCMC also considered Heidi Lake and
Rainbow Creek. During pre-Application consultation activities, Nak’azdli Whut'en advised
against water withdrawals from Rainbow Creek due to potential adverse aquatic and terrestrial
ecological effects. They also expressed concerns with taking water from Heidi Lake due to its
small volume and potential impacts to the rainbow trout inhabiting the lake. As a result of this
feedback, TCMC is no longer pursuing Rainbow Creek or Heidi Lake as potential water sources.

A draft Amendment Application Information Requirements (dAAIR) was prepared and
submitted to Nak’'azdli Whut'en, McLeod Lake Indian Band and Takla Lake First Nations on
October 11, 2017 for their preliminary review and comment. A revised version of the dAAIR was
submitted to the EAO, Major Mines Permitting Office (MMPQO), and the same Indigenous groups
on November 1, 2017. The dAAIR was provided to Working Group members on

November 9, 2017 for review and comment, and TCMC has responded to all comments
received. Based on feedback from the Working Group, TCMC updated the document, and the
final Amendment Application Information Requirements (AAIR) was then issued by the EAO on
December 4, 2017. Based on feedback received to date and a review of the EAO document
“Seeking an Amendment to an Environmental Assessment Certificate” (EAO, 2016) the proposed
changes to the Project are considered to be consistent with a ‘typical’ class of amendment.

Upon submission to the EAO, this Application will be reviewed against the AAIR. If the
Application is considered by the EAO to meet the requirements of the AAIR, it is expected that
the Application will be provided to Working Group members and MMPQO’s Mine Review
Committee for review and comment. At the EAQ’s discretion, the amendment process may
include Working Group meetings or calls. TCMC wiill be required to frack and provide adequate
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Assessment Methods

responses to issues and concerns raised by Working Group members and the Mine Review
Committee regarding the Application.

The EAO will then prepare an assessment report that will include revised or new conditions as
necessary. The report will be reviewed by Working Group members (including First Nations), the
Mine Review Committee, and TCMC. Upon completion of the review of the assessment report,
documents will be finalized and referred to the EAQO's Executive Director for a decision whether
to issue the amendment.

The assessment methods for the Application follows a staged process. The first stage identifies
the potential for interactions between changes in this amendment and environmental,
economic, social, heritage and health pillars. Where interactions are characterized as no
interaction or negligible, a rationale is provided. Table 4-1 identifies valued components (VCs)
and provides the rational for their inclusion or exclusion in the Application.
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Assessment Methods

Table 4-1

Interactions with Proposed Project Changes

Valued Components

Section of
EAC Application

Interaction with
Proposed Change

Carried Forward
in Assessment

Rationale

Environment Pillar

Terrain, Soils and Geology

52

Yes

Yes

The water pipeline will be buried within right-of-ways and cut-blocks resulting in ground disturbance from trenching and cover of the
pipeline, and placement of pump infrastructure will require the clearing of an area near Philip Lake 1. As a result, there is potential for the
proposed work to interact with terrain, soils, and geology.

Climate and Air Quality

5.3

No/negdligible

No

The additional diesel generators, pump stations, and emissions from the construction of the 5.4 km pipeline were assessed qualitatively
but not carried forward in the assessment for the following reasons:

e The potential effects on air quality associated with construction of the 5.4 km pipeline are similar to those associated with the
operation of the Project, albeit very much smaller in magnitude and duration. As such the potential residual and cumulative effects
from construction of the pipeline are unchanged from the original assessment and are predicted fo be not significant.

¢ The potential effects on air quality associated with operation of the 10 m x 10 m floating barge pump stations and diesel generators
rated at 57 kW and 63 kVA under 80% load are similar to those associated with the operation of the Project, albeit very much smaller
in magnitude and duration. Emissions of partficulate matter and gaseous criterial air contaminants (primarily NOx and SO2) are small
given each generator consumes approximately 13 | of diesel fuel per hour. Emissions of GHG are similarly small, estimated at 34.5
kg/hour. As such the potential residual and cumulative effects of operation of the diesel generator are unchanged from the original
assessment and are predicted to be not significant.

Noise

5.4

No/negligible

No

Potential effects on the acoustic environment related fo the additional diesel generators and pump statfions, and emissions from the
construction of the 5.4 km pipeline were assessed qualitatively but not carried forward in the assessment for the following reasons:

e The potential effects on the acoustic environment associated with construction of the 5.4 km pipeline are similar to those associated
with the operation of the Project, albeit very much smaller in magnitude and duration. As such the potential residual and cumulative
effects from construction are unchanged from the original assessment and are predicted to be not significant.

e The potential effects on the acoustic environment associated with operation of the 10 m x 10 m floating barge pump stations and
diesel generators rated at 57 kW and 63 kVA under 80% load are similar to those associated with the operation of the Project, albeit
very much smaller in magnitude and duration. The generator will produce a constant noise level of 68 dBA which will not have a
significantly adverse effect on the acoustic environment in the remofte setting. As such the potential residual and cumulative effects
of operation of the diesel generator are unchanged from the original assessment and are predicted fo be not significant.

Water Resources

5.5

Yes

Yes

Extraction of make-up water has the potential to affect water resources and will require an approval for the short-term use of water.

Fisheries and Aquatic Resources

5.6

Yes

Yes

Extraction of make-up water and installation of water pipeline infrastructure has the potential to affect fish and fish habitat. A federal
authorization under Section 35(2) of the Fisheries Act may be required.

Vegetation and Plant Communities

5.7

Yes

Yes

Extraction of make-up water and installation of water pipeline infrastructure has the potential to affect vegetation and plant
communities.

Wildlife and Wildlife Habitat

58

Yes

Yes

Extraction of make-up water and installation of water pipeline infrastructure has the potential to affect wildlife and wildlife habitat.

Heritage Pillar

Archaeology and Heritage Resources

5.9

Yes

Yes

Water pipeline will be buried, with ground disturbance associated with frenching and cover within road right-of-ways, cut-blocks, and a
cleared area near Philip Lake 1 where pump infrastructure will be placed. A portion of the proposed route near Philip Lake 1 has not
been subject to in-field archaeological assessment and has unconfirmed potential for archaeological resources. As a result, there is a
potfential for intferaction with archaeology and heritage resources.
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Assessment Methods

Table 4-1 Interactions with Proposed Project Changes

Valued Components

Section of
EAC Application

Interaction with
Proposed Change

Carried Forward
in Assessment

Rationale

Social and Economic Pillar

Social and Economic

5.10

No/negdligible

No

Expenditures and workforces required to construct and operate the water pipeline infrastructure is negligible in comparison to overall
Project expenditures and workforce requirements assessed in the original EA. Addition of these proposed amendment works components
is anficipated to have a negligible interaction with social and economic conditions.

Non-tfraditional Land Use

No/negdligible

No

The Esker Lakes infrastructure falls within the Project’s existing license to cut (L50834) and mining lease (631503); no other active Crown
tenures fall within this area (Appendix B). Negligible interactions are associated with the construction of these Project components and
non-traditional land use.

The Philip Lake water pipeline falls outside the Project’s license to cut and mining lease. Clearing of lands outside the Project’s license to
cut will be minimal and will remove negligible volumes of fimber from the regional timber supply area. Siting of the water pipeline parallel
to existing cleared land associated with the Project’s electric power line (license; Crown lands file 7408866), existing resource roads, and
within existing cutblocks (retired status) will reduce overall land clearing associated with the Project. The water pipeline also intersects a
notion of interest (NOI) for a gas and oil pipeline (interest holder — Ministry of Natural Gas Development; Crown Lands File 6408710) and a
right-of-way (ROW:; interim license) for the Prince Rupert Gas Transmission Project (Crown Lands file 9708458). Project use of overlapping
lands within the NOI and ROW outside of its existing license to cut and mining lease could be incompatible with other tenured land uses.
To this, engagement with affected interest holders is anficipated fo reduce the magnitude of potential inferactions to negligible levels.

Changes in access to lands used for guiding (certificate 701117), frapping (ID TRO728T004), and non-tenured recreation (e.g.,
consumptive and non-consumptive recreation) are anficipated to have a negligible interaction with non-tenured land use as the Esker
Lakes infrastructure fall within the Projects existing mining lease (this area is already designated for mining-related activities), while the
Philips Lake infrastructure will be primarily located near, or parallel to, existing disturbances (e.g., the Project’s electric power line, forestry
roads, and cutblocks [refired status]) reducing the clearing of land and intfroduction of linear disturbances.

Visual and Aesthetic Resources

No/negligible

No

The water pipelines and pump infrastructure will be located primarily within the Project’s existing license to cut or mining lease and
parallel o existing disturbed linear features. The clearing of land (0.6 ha) and installation of the pump statfion outside the current mine
lease at Philip Lake will have negligible interactions on visual and aesthetic resources due to the limited use of the area, and the nearest
park, fourism use area or forest recreation site being located approximately 10 km east of the Project site. Based on the assessment of
visual and aesthetic resources in the original EA and associated mitigation measures, it is anticipated that the potential interactions with
the proposed amendment works will be negligible.

Navigable Waters

No/negligible

No

The water pipeline and pump infrastructure has no or negligible potential fo interact with navigation of the waterways.

Health Pillar

Environmental Health

No/negligible

No

Operation of this capacity of water intake infrastructure was assessed as part of the original EA. It is anficipated that the proposed
changes would not result in chemical emissions not already assessed in the original EA. As such, no or negligible interactions are
anficipated with environmental health.

Human Health

No/negligible

No

Operation of this capacity of water intake infrastructure was assessed as part of the original EA. It is anficipated that the proposed
changes would not result in chemical emissions not already assessed in the original EA. As such, no or negligible interactions are
anficipated with human health.
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Assessment Methods

Based on the rationale presented in Table 4-1, the following VCs are carried forward for further
assessment:

e Terrain, Soils and Geology

o Water Resources

e Fisheries and Aquatic Resources

e Vegetation and Plant Communities

e Wildlife Resources

e Archaeology and Heritage Resources

The spatial boundaries from the original EAC Application for these VCs are presented on
Figure 4-1.
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Assessment Methods

The second stage of assessment involves evaluating inferactions for their potential to affect the
conclusions presented in the EAQ’s Assessment Report (2009), and Amendment Assessment
Reports (2013, 2017) with respect to the characterizations of residual effects and determinations
of significance (Section 5) for these VCs.

Potential interactions are characterized as follows:

e Interactions that do not have potential to affect residual effects characterizations or
significance determinations, in consideration of existing Project commitments.

e Interactions requiring further assessment to evaluate potential changes to the
characterization of residual effects and/or significance determination. This may result in
the development of new mitigation measures or conditions on the EAC.

A rationale is provided for the determination that an interaction does not require a change fo
previous assessment conclusions. For any such interactions, no changes to the spatial
boundaries from the original EAC Application are required.

For interactions with the potential to change previous assessment conclusions, the Application
presents an effects assessment that includes the following steps:

e Mechanisms: describe how the proposed changes to the Project could result in
interactions with environmental, economic, social, heritage, or health effects not
included in the original EA.

e Mitigation: describe mitigation measures to reduce or eliminate potential adverse
effects.

¢ Characterization of residual effects: describe if and how the changes to the Project alter
the characterization of residual effects set out in the original EA in terms of the meftrics
presented in section 3.1.5.3 of the EA (e.g., magnitude, spatial extent, duration, etc.). This
may require updates to the local and/or regional study area for the value component to
encompass potential changes to the extent of effects.

¢ Significance determination: provide a determination of whether there are required
changes o the significance determinations for the Project, as presented in the EAO’s
Assessment Report (2008) and Amendment Assessment Reports (2013, 2017).

A cumulative effects assessment will be conducted if the proposed changes adversely alter the
characterization of residual effects from the EA (e.g., an effect changes from being low
magnifude to moderate magnitude or from being reversible to being permanent).

The assessment methods noted above are consistent with the EAO's Guideline for the Selection
of Valued Components and Assessment of Potential Effects (EAO 2013b).
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Assessment of Potential Effects

5.1 TERRAIN, SOILS AND GEOLOGY

The assessment of interactions with terrain, soils and geology related to the changes in this
amendment is consistent with the approach in Section 5.4 of the EAC Application. The potential
changes are located within the terrain, soils and geology regional study area reflected in
Section 4.2 and 5.2 of the EAC Application, and within the terrain, soils and geology local study
area excepft for the eastern section of the water pipeline to Philip Lake 1, which is located
outside the terrain, soils and geology local study area but within the regional study area.

Section 5.2.3 of the EAC Application identifies valued ecosystem components that were
evaluated for Terrain, Soils and Geology. Many of these valued ecosystem components are not
affected by activities associated with the construction and operation of the water pipeline and
construction and operation of the associated pumphouse as there is no disturbance of the
bedrock geology, no alteration of the landform surface, no permanent loss of soil cover, and
limited ground disturbance. These valued ecosystem components include:

e Physiography and topography
e Surficial geology

e Soil Cover

o Geochemistry e.g., ML/ARD

e Natural hazards

e Terrain stability

The valued ecosystem component identified in Section 5.2.2 of the EAC Application that has the
potential fo be affected by activities associated with construction of the water pipeline,
specifically burying the pipe, is:

¢ Soil quality

The EAC Application did identify potential effects on the environment when surficial geology,
bedrock, or soils are disturbed or used for any phase of the project. It is not anticipated that the
burying of a water pipeline will result in effects to surficial geology or bedrock, and will be limited
to:

e Erosionin relation to altered drainage in all parts of the proposed development

The Assessment Report (EAO 2009) determined that, considering the application of mitigation
measures and reclamation activities at Project closure, residual effects to terrain, soils and
geology are not significant.

(A Stantec g

MOUNTMILLIGAN
centerra

16



MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Assessment of Potential Effects

The potential interactions with terrain, soils and geology associated with the changes in this
amendment are characterized in Table 5-1.

Table 5-1 Potential Project Interactions with Terrain, Soils and Geology

Project Activities and
Physical Works Terrain, Soils and Geology Interaction

Construction

Water pipeline and Interaction has no potential to alter the residual effects characterizations or
pump station significance determinations made in the Assessment Reports and is not carried
forward in the assessment. As the pipeline corridors follow existing linear
disturbances for the majority of their alignments, this activity will require very
limited ground disturbance (approximately 0.6 ha) to facilitate construction
access to Philip Lake 1, and no new soil disturbance for access to Esker Lakes.
Sediment and erosion control measures will be implemented in areas where soils
are disturbed for construction (per Section 6.3.7.4 of the 2008 EAC Application).

In consideration of existing Project commitments, the additional ground
disturbance to the Project is of a very small magnitude.

Operations

Water extraction Interaction has negligible potential to alter the residual effects characterizations
or the determination of no significant effect made in the Assessment Report and
is not carried forward in the assessment. As outlined in Assessment of Potential
Effects fo Water Resources (Section 5.1), proposed water extraction is predicted
to result in no change to water depth at Esker Lakes (as extracted water will be
replaced by groundwater) and a small (approximately 2 cm) decrease in water
depth at Philip Lake 1 from January to October 2018 and from April to October
2019, with extracted water replaced primarily by surface water. This change is
considered within the natural variability for Philip Lake 1 water levels. As such,
hydrologic conditions in wetland soils (change in soil quality from changes in soil
moisture) is not expected to change as a result of the amendment activity.

Decommissioning

Decommissioning After water pipeline and pump station infrastructure is removed, salvaged soils
and Reclamation will be replaced and revegetated as outlined in the Section 3.9 of the EAC
Application.

Adherence to existing mitigation measures described in the Assessment Reports and the Table of
Proponent Commitments of EAC #M09-01 are expected to result in no changes to the
characterization of residual adverse effects or alter the determination of no significant effect for
terrain, soils and geology.
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Assessment of Potential Effects

5.2  WATER RESOURCES

The assessment of project interactions with Water Resources is consistent with the scope in
Section 5.5 of the EAC Application except for the proposed water withdrawals from Esker Lakes
and Philip Lake 1, and their associated infrastructure (see Figure 2-1).

Water withdrawals from Esker Lakes were considered as a potential contingency water supply
during consecutive dry-water years for the original assessment. However, the potential effect of
contingency water withdrawals from Esker Lakes on water resources in Rainbow Creek was not
assessed; Esker Lakes do not have surface inflows or outflows but are part of the regional
groundwater system that has a potential to contribute baseflows to Rainbow Creek. Esker Lakes
consists of two small lakes, Esker Lake West and Esker Lake East. Recent bathymetry was
conducted of both lakes and the bathymetric contour maps are provided in Figure 5-1. Esker
Lake West contains 163, 922 m3 of water and has a maximum depth of 6.1 m. Surface area of
the lake is 67, 045 m2 and a shoreline length of 1,552 m. Esker Lake East contains 212, 855 m3 of
water and has a maximum depth of 8.3 m. Surface area of the lake is 80, 063 m2 and a shoreline
length of 2,022 m.

Water withdrawal from Philip Lake 1 was not included as part of the Project Description
submitted with the original EAC Application. Therefore, effects to Water Resources in Philip Lake

1 were not assessed. As Philip Creek drains Philip Lake 1, it will also be assessed in this application.
Recent bathymetry was conducted of Philip Lake 1 and the bathymetric contour maps are
provided in Figure 5-2. Philip Lake 1 contains 5,339,760 m3 of water and has a maximum depth of
10.1 m. Surface area of the lake is 2,015,447 m2 and it has a shoreline length of 17,415 m.

Water withdrawal from Meadows Creek was assessed in the EAC Application and approved in
the EAC. Therefore, water withdrawal from Meadows Creek is not assessed in this amendment to
the Application. Changes to the potential interactions with water resources associated with the
changes in this amendment are outlined in Table 5-2.

The assessment of potential effects to water resources related to water withdrawals from Esker
Lakes and Philip Lake 1 has been conducted using the best available information at the time of
this writing. This process has necessarily required the use of modelled groundwater and
hydrologic data, and results of recent channel surveys and discharge measurements. As a result,
these data infroduce a degree of uncertainty info the assessment. TCMC will manage this
uncertainty by actively monitoring groundwater levels and water levels in Esker Lakes, stream
flows in Lower Rainbow Pond; and lake levels in Philip Lake 1 and streamflow and habitat in Philip
Creek throughout 2018 and 2019. This monitoring program will provide data that TCMC will
actively use to manage pumping rates, duratfions, and tfiming such that the identified effect
thresholds will not be exceeded. Additional details are provided in the Operational Adaptive
Management Plan (Appendix E).
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Assessment of Potential Effects

Table 5-2

Potential Project Interactions with Water Resources

Project Activities and Physical Works

Potential Interaction

Construction

Water pipeline and
pump station

Construction of a 100 m long
water pipeline from Pond 1 to
Esker Lakes

No interaction for groundwater and surface water quantity and quality
because no water will be removed during pipeline construction.
Construction of the pipeline at Eskers Lake will not involve ground
disturbance or clearing of vegetation. The concrete pad for the generator
will be placed outside of the riparian zone and therefore there will be no
erosion and/or release of total suspended solids due to heavy machinery
into surface water.

Construction of a 5.4 km long
water pipeline from Pond 2 to
Philip Lake 1

No interaction for groundwater and surface water quantity or
groundwater quality because no water will be removed and no
discharges that could affect groundwater quality.

Interaction for surface water quality requires further assessment because
the water pipeline requires clearing of riparian vegetation along the banks
of Philip Lake 1 and crossing of Rainbow Creek, which may cause erosion
and sediment loading, increasing total suspended solid concentrations in
surface water.

Operations

Water extraction

Pumping up to 200,000 m3 of
water from Esker Lake West
and Esker Lake East between
January 1 and March 31 in
2018 at contfinuous rates of 11
L/s and 14 L/s, respectively

No interaction for surface water quantity and quality and groundwater
quality because there will be no drawdown of surface water and no
discharges that could affect water quality.

Interaction for groundwater quantity requires further assessment because
Esker Lakes are groundwater-fed and drain downslope, via groundwater,
to Rainbow Creek. Groundwater withdrawals from Esker Lakes may affect
summer and winter inflows to the Lower Rainbow Pond which was
constructed downslope from Esker Lakes.
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MOUNT MILLIGAN ENVIRONMENTAL ASSESSMENT CERTIFICATE AMENDMENT APPLICATION

Assessment of Potential Effects

Project Activities and Physical Works

Potential Interaction

Water extraction
(cont'd)

Pumping water from Philip Lake
1 between January 1 and
October 31in 2018 and
between April 1 and October
31in 2019 at a maximum
withdrawal rate of 60 L/s during
spring and fall freshets and up
to 15% of mean monthly
outflow during summer and
winter low flow periods

No interaction for groundwater quantity because there will be no
drawdown of groundwater.

No interaction for groundwater or surface water quality because there will
be no discharges that could affect water quality.

Interaction for surface water quantity requires further assessment because
proposed water withdrawals in winter of 2018 may affect water levels in
Philip Lake 1 and flows in Philip Creek downstream of Philip Lake 1.

Decommissioning

Decommissioning
and Reclamation

Removal of the water pipeline
between Pond 1 and Esker
Lakes

No interaction for groundwater and surface water quantity and quality
because no water will be removed and no additional ground disturbance
or vegetation clearing will be required at Esker Lakes during
decommissioning of the water pipeline.

Removal of the barge, pump
house, and water pipeline from
Philip Lake 1

No interaction for groundwater quantity and quality or surface water
quantity because no water will be removed and no discharges that could
affect groundwater quality.

Interaction for surface water quality requires further assessment because
decommissioning of the water pipeline requires the use of heavy
machinery that may cause erosion and sediment loading, increasing
concentrations of total suspended solids in surface water.
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Assessment of Potential Effects

521.1 Surface Water Quality in Philip Lake 1

Construction of the water infrastructure between Philip Lake 1 and Pond 2 near the TSF will
require clearing of riparian vegetation within a 30-m wide, 200-m long section located on the
northern bank of the western basin of Philip Lake 1. The pipeline will cross over Rainbow Creek
adjacent to an existing clear-span bridge. Clearing a large area of riparian vegetation (i.e., 30
m x 200 m) may increase bank erosion near Philip Lake, which could result in increased TSS
entering Philip Lake 1, potentially affecting surface water quality. See Section 5.3.1 for potential
effects of increased TSS of fish and aquatic resources during the construction phase.

The following mitigations measures will be implemented to minimize potential adverse effects of
increased TSS on surface water quality in:

e Limit vegetation clearing to a 30-m wide strip within the riparian area of the lake by
flagging the boundaries of the area and communicating these boundaries to heavy
equipment operators prior to construction.

¢ An environmental monitor will be on-site during construction to confirm that riparian
vegetation is not cleared beyond the flagged area

e Leave any free stumps in the ground that do not interfere with construction or operation
of the pipe or pump house

e Where possible, clear riparian vegetation during the winter when the ground is frozen

e Prohibit heavy machinery from working within 5 m of the top of bank of the lake

These erosion and sedimentation mitigation measures implemented at Philip Lake 1 are
expected to be effective for limiting the amount of bank erosion and increased TSS that may
occur at the water pipeline location therefore no residual adverse effects to surface water
quality are anticipated to occur due to construction of the water pipeline and pump house at
Philip Lake 1.

The pipeline crossing of Rainbow Creek is not expected to result in residual effects to surface
water quality because the pipeline will cross the creek along its own structure adjacent to the
existing clear-span bridge at the North Philip Forest Service Road crossing. No instream work will
be required and only a small area of riparian vegetation will be removed at the top of each
bank of Rainbow Creek, approximately 15 m from the creek edge. Therefore there is no
potential for adverse effects to surface water quality of Rainbow Creek from increased TSS
concentrations.
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Assessment of Potential Effects

5.2.2.1 Water Withdrawals from Esker Lakes
5.2.2.1.1 Groundwater Quantity

Pumping water from Esker Lake has the potential to reduce groundwater entering the “Lower
Rainbow Pond”, which was built as part of the Fish Habitat Compensation Plan offset measures
(Section 5.3.2.1). The pond was built downslope of Esker Lakes and receives groundwater inflows
entering the Rainbow Creek floodplain from the upslope aquifers, which includes Esker Lakes.

Water withdrawal rates from Esker Lakes would be limited to approximately 11 L/s and 14 L/s in
West Esker Lake and East Esker Lake, respectively, between January 1 and March 31 in 2018. At
these rates and over this duration, a total of approximately 200,000 m3 of water would be
pumped from Esker Lakes to the TSF. Previous groundwater modelling suggested that Esker Lakes
could potentially supply water at a rate of 52 L/s with minimal impact to the environment. TCMC
is proposing to withdraw a total of 25 L/s, which is 50% of the value presented in the EAC
application.

An assessment of the potential effect of winter water withdrawals from Esker Lakes on
groundwater inflows to the Lower Rainbow Pond was conducted using Edelman’s solution (ILRI
1994) for estimating seepage into an open ditch within an unconfined aquifer. Inputs to this
model included geologic and hydrogeologic baselines and the Site Wide Surface Water
Balance prepared for the original EA Certificate Application (Water Management Consultants
2008). Assumptions used for the Edelman solution are described in Appendix D.

Based on this assessment, aquifer drawdown was predicted to extend to a maximum of 475 m
from Esker Lakes. This is less than the distance between Esker Lakes and Rainbow Creek (1,100 m)
and between Esker Lakes and the Lower Rainbow Pond (200 m). As a result, water withdrawals
from Esker Lakes were not anticipated to have any effect on flows in Rainbow Creek or Lower
Rainbow Pond (Stantec 2017). This is considered a conservative assessment because it was
assumed that there would be no groundwater or surface water recharge of Esker Lakes during
the water withdrawal period (i.e., the hydraulic gradient was maximized for evaluation of
potential effects).

No residual adverse effects to groundwater quantity in Rainbow Creek or in the Lowe