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Site C i1s a Project of Unprecedented

Scale for BC Hydro and our Province

Site C, January 2019 Huckleberry Mine, August 2019

It bears many similarities, but also many differences, to a mining project.
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What Makes Site C Unigue?

1. Project scope, geological considerations
and onset of ML/ARD

2. Dynamic construction site and PAG
management plans

3. Regulatory and monitoring commitments
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Project Scope Dynamic Regulatory &

The Site C Project is not just a dam. Constructon Moniorng

Commitments
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s PAG may be encountered in every project component.



Construction Year 0
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Construction Year 1
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Construction Year 2
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Construction Year 3
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Construction Year 4
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Site C Geology and ML/ARD

Shale bedrock and ARD/ML generating components
Peace river region well-known for exposed shale
faces which are heavily weathered and are known
sources of MLARD

¢ Shaftesbury formation — marine
shale/mudstone/sandstone
Risk of MLARD identified early during site

selection/feasibility

Multiphase approach to geochemical
classification using industry standards and
practices for testing/identification of MLARD risks
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Site C Geology and ML/ARD

« Dam site MLARD/geochemical classification sampling:
« 181 bedrock samples from 12 geologic units, 30 unconsolidated overburden samples

« Static testing:

« Acid-Base Accounting/elemental analysis
* Kinetic testing:

« Leachate extraction tests

* Humidity Cells
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Site C Geology and ML/ARD

PAG/AG NPR<2
ML/ARD Onset NPAG NPR>2
VEES)

12 <0.3 0-1 5

11 0.6 0-1 2

10 0.3-0.5 0-1 10

9 0.03-0.9 0-1 50

8 0.04-0.09 0-1 30

7 0.1-1.7 2 5

6 0.05-1.6 9 1

5 0.05-1 3-10

4 0.04-1.9 2

3 1 1

2 0.02-3.2 1

1 0.1-1.6 3
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Site C Geology and ML/ARD
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Site C Geology and ML/ARD
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Site C Geology and ML/ARD

* PAG Mitigation strategy seeks to:
* Minimize oxygen supply via diffusion or advection, water infiltration, and leaching
« PAG Mitigation through:

« All PAG rock encapsulated with compacted overburden or colluvium materials to isolate

from oxygen/water

* Permanent submersion in reservoir following dam construction in “Relocated Surplus

Excavated Material” (RSEM) areas
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Project Scope Dynamic Regulatory &

Construction is Dynamic. Constrution Monitoring

PAG Management and Changing Work Areas
* Unlike at a mine site with designated work area and disposal area and

interconnected infrastructure, Site C work area is changing on a daily basis
* What may be a laydown one week may be an active excavation the next

« All excavated material is relocated surplus material, and is not for beneficial re-use
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Managing Dynamic Construction

PAG Excavation Schedule

» Total excavated:
« PAG ~40 million tonnes (18,000,000 m?3)

¢ NPAG ~18 million tonnes (7,000,000 m3)
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Managing Dynamic Construction

ARD/ML Mitigation — Operational Sampling

Active material management to ensure RSEM capacity not exceeded

Ongoing sampling program throughout construction and excavation to
manage PAG rock and guide deposition locations

Facility Sample Sample Analysis
Frequency Distribution

Active 1/5,000m3 Rinse pH, ABA,
Excavation metals

RSEM 1 event per 1/0.2 ha Rinse pH
Construction month exposure
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Managing Dynamic Construction

Surface Water Management Infrastructure

* No pit/pond! Managing storm events and groundwater seeps?

* Use of lined and unlined ditches/retention ponds on-site, temporary sumps, active water

management

« RSEM Sediment Ponds

* Mobile Water Treatment Plant for high-risk PAG contact water
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Managing Dynamic Construction
Water Treatment Requirements
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Managing Dynamic Construction
Mobile Water Treatment Facility (MWTF)

/I
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Water Treatment
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Project Scope Dynamic Regulatory &
Construction Monitoring

Quality Monitoring Requirements are Unique. Commitments

The Regulatory Oversight & Water

2014

2014

Decision Statement
Issued under Section 54 of the Canadian Environmental Assessment Act, 2012

to
British Columbia Hydro and Power Authority
¢/o Susan Yurkovich
Executive Vice President

333 Dunsmuir

V6B 5R3.

oo 2016

Site C Clean Energy Project

Description of the Desigliated Project

BC Hydro and Power Autllority (the Proponent) proposes to construct and operate a dam and
1,100-megawatt hydroe fictric generating station on the Peace River in northeastern British )

Columbia. The Site C Cleflh Energy Project (the Designated Project) would be the third in a
series of dams on the Peflte River in British Columbia. The project components would consist of
an earthfill dam 1,050 rrftres long and 60 metres high, a 1,100-megawatt generating station
and associated structurell a 83-kilometre long reservoir, realignment of four sections of
Highway 29, and two 77 flilometre ion lines along an existing ission line right-
of-way connecting Site (o Peace Canyon.

Conduct of the

The former Minister of tfik Environment established a Joint Review Panel for the Site € Clean
Energy Project with the flbvernment of British Columbia. The Joint Review Panel commenced
its work an August 2, 20. The Joint Review Panel conducted its review in a manner that met
the requi of the ffanadian Envi Act, 2012 (CEAA 2012) and
submitted its report to it in my capacity as Minister of the Environment on May 1, 2014.

Decision on Environmerfibl Effects referred to in subsection 5(1) of CEAA 2012

In accordance with paraglaph 52(1)(a) of CEAA 2012, after considering the report of the Review
Panel on the Site C ClearlEnergy Project and the implementation of mitigation measures that |
consider appropriate, | diermined that the Designated Project s likely to cause significant
adverse environmental fifects referred to in subsection 5(1) of CEAA 2012.

Page1ofas
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Regulatory Inspection Effort
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Regulatory and Water Quality Monitoring

Project-specific Discharge Limits

Parameter End of Pipe Discharge Peace River Initial
Limit (mg/L) Dilution Zone (IDZ)

Limits

Cadmium 0.00029 BC WQG

Cobalt 0.55 BC WQG

Copper 0.011 BC WQG
(or RPD 20% if Peace River > BC WQG)

Zinc 0.033 BC WQG

TSS BC WQG BC WQG

pH 6.0-9.0 BC WQG

All other variables n/a BC WQG
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Water Quality Monitoring

Background, Source Locations, Discharge Points, Receiving Waters
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Surface Water Quality Monitoring
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5 PAG-contact sediment ponds that discharge to the receiving environment



Surface Water Quality Monitoring

Sediment pond monitoring Since Fall 2016:

In situ: pH, EC, turbidity, flow rate (for metals loading) — continuous e 2152 unique samples collected at
Laboratory: physical parameters, metals, major ions — daily EOP for lab analysis

Toxicity: 96 hr rainbow trout LC50 — bimonthly  ~99% compliance for EOP metals
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Surface Water Quality Monitoring
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Surface Water Quality Monitoring
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Site C is Unique because...

1. Project scope, geological considerations
and onset of ML/ARD

2. Dynamic construction site and PAG
management plans

3. Regulatory and monitoring commitments
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Site C i1s a Project of Unprecedented
Scale for BC Hydro and our Province

-

Construction completion, 1967

Commissioning, 1968

The 50+ year legacy of the WAC Bennett Dam
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https://www.appliedwatertreatment.com/
https://www.klohn.com/

Thank You

WWW.SItecproject.com
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http://www.sitecproject.com/
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