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Revision History

Version Date Comments

Draft 10-17-2014 Draft

Draft 02-26-2015 Draft

Rev 0 05-19-2015 Final Plan

Rev 1 06-05-2015 Final Plan, Revision 1
Rev 2 02-02-2016 Non-Material Revisions

e Clarified requirements to identify applicable permits
and authorizations (S. 2.4)

e Added requirement to include a table detailing revision
history (S. 2.4)

e  Clarified reporting requirements and timeframes for
submitting reports (S. 2.4.2 and 2.4.3)

e Added requirement to include a rationale for edits to EPPs
(S. 2.4.9)
Clarified the requirements for incident reporting (S. 2.5)
Added provision for BC Hydro to require additional
mitigation measures if ambient air quality does not meet
the provincial objectives (S. 4.1)

e Revised the restriction on blasting near bat hibernacula
(S. 4.2)

e Deleted reference to obsolete MWLAP Field Guide (S. 4.6)

e Added requirementto include an noise management
program (S. 4.11)

e Updated the language for 85'[h Avenue industrial lands
noise (S. 4.11)

o Updated requirements for contents of spill kits and that
“spills of any volume are an Environment Incident”. (S.
4.13)

Added controls for application of road salt (S. 4.14)

Buffer around nests if a bird builds or occupies a nest in
an active construction zone changed to a minimum 5m (S.
4.17)

e These revisions are not material within the meaning of
Section 2.6 because:

e therevisions will not resultin a reduction of any
monitoring or reporting requirements

e therevisions will notresultin the deletion or
reduction of an environmental specification

e therevisions will not otherwise make an adverse
effect more likely, nor become more adverse and
be significant.
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Version Date Comments
Rev 3/4 07-08-2016 / Non-Material Revisions
07-26-2016

e Revised Table numbering and the Table of Contents

e Clarified roles and responsibilities, IEM duties, lines of
communication, reporting requirements, reformatted for
greater clarity, and provided further definition of terms
(Glossary, S. 2 and sub-sections, 2.4.3, 2.4.4, 25, 2.6, 4.5,
4.13 and 4.17)

e Added reference to the Environmental Assessment for the
project and added background related to the Environmental
Assessment findings, conclusions and requirements for
greater clarity (S.1.2,1.4and 1.5.)

e Added reference to and a summary of the BC Water
License Process required for dam and reservoir
construction to provide greater background and clarity (S.
1.2 and Appendix F).

e Added reference to the requirement for, and a summary of
separate mitigation, management and monitoring plans
required by the Environmental Assessment Certificate as
applicable to construction (S. 1.5 and Appendix G).

e  Clarified requirements for inclusion in EPPs (S. 2.4).

e Revised text for clarity related to environmental monitoring
requirements, added “The QEP will define in each EPP the
work activities that fall into the above risk categories.” (S.
2.4.1).

e Revised text associated with incident reporting timelines
and what must be reported immediately (S. 2.5).

e Updated environmental orientation and tailboard sections to
clarify project requirements (S. 3.1 and 3.2)

e Revised to provide clarity related to requirement for
contingency sediment and erosion control supplies,
required mitigation measures for water balance mitigation
and added “unless otherwise authorized in a permit or
approval” (S. 4.4).

e  Added detail related to hydro acoustic monitoring and
mitigation, readily biodegradable hydraulic fluid
requirements, clarity that coffer dam work is included,
improved clarity for fish salvage requirements, minimum
flow requirements to better reflect project requirements and
added greater clarity for guideline references, added
“unless otherwise authorized in a permit or approval (S.
4.5).

e Used wording from BMP to better describe desired
equipment condition and added “unless otherwise
authorized in a permitor approval (S. 4.6).

e Revised to better reflect requirements for EPPs related to
use of groundwater and associated licensing requirements
(S.4.7).

e Revised and reformatted Soil Management, Site
Restoration, and Revegetation requirements to provide
greater clarity and better reflect project requirements (S.
4.12)
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Version

Date

Comments

Revised to provide greater clarity related to spill
contingency supply, training, emergency response and
external reporting requirements, added “spills of any
volume are an Environmental Incident” (S.4.13)

Revised to provide clarity related to concrete and concrete
product and water diversion mitigation and associated
guidelines, required water management details to be
provided for structures capable of retaining water, added
that Technical Specifications for some contracts provide
additional details for how to manage acid rock drainage
and metal leachate, and added “unless otherwise
authorized in a permit or approval’ (S. 4.14).

Relocated rare plant mitigation elements from S. 4.17to S.
4.15 and adding clarity for work associated with invasive
plant and pest management to be in accordance with
applicable guidelines (S. 4.15).

Revised to provide further clarity related to the requirement
for animal proof containers (S. 4.16).

Revised for greater clarity related to data reporting, buffer
zones, mapping updates, speed limit sign posting,
mitigation measure requirements to better reflect project
requirements, added survey and monitoring requirement
clarity for grouse leks, added clarity for education of
workers related to identification of wildlife dens, provided
clarity onwhat “adjacent to” means, and, added “after
considering site-specific information” to QEP role in
establishing buffers (S.4.17)

Added Appendix H — Soil Management, Site Restoration,
and Revegation Plan that augments and adds to previous
measures for clarity (S.4.12)

Added Appendix | — Water Management, Erosion and
Sediment Control Plan, to augment measures prescribed in
CEMP (S. 4.4) and compliance with the Erosion and
Sediment Control Plan required by a S34(1) Order from the
BC Environmental Assessment Office.

These revisions are not material within the meaning of Section
2.6 because:

the revisions will not result in a reduction of any monitoring
or reporting requirements

the revisions will not result in the deletion or reduction of an
environmental specification

the revisions will not otherwise make an adverse effect more
likely, nor become more adverse and be significant.

Rev 5

02-19-2019

Material Revisions that require consultation with requlatory

agencies and Indigenous Groups, per Section 2.6 of the CEMP

Revised the QEP requirements for overseeing the handling

and movement of contaminated soil. The proposed edit
removes the requirement for a Contaminated Sites

sitecproject.com
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Version Date Comments

Approved professional (CSAP) to beinvolved in the
handling and storage of contaminated soils. The handling
of these soils is regulated under the Contaminated Sites
Regulation and given the nature of the reasonably expected
contaminants on the Site C project the involvement of a
CSAP would not be required under this Regulation. The
proposed edit makes the professional qualification
requirements more appropriate for this kind of routine
activity (S. 4.3)

e Revised text to allow for the use of non-native seed mixes,
together with native seed mixes, during initial site
revegetation. The revisions are intended to improve
effectiveness of erosion control measures at site while
continuing to meet the project’s long-term objective of
achieving a sustainable native species ecosystem (S. 4.12;
AppendixH, S 3.0)

e Revised text to allow for mechanical clearing in riparian
areas where worker safety prohibits manual tree falling and
vegetation removal methods, and as addressed in a site
specific prescription endorsed by a QEP. The rationale for
the safety exemption must be documented in the
prescription (S. 4.5)

e Revised the length of sorbent boom sock required in
vehicular spill kits. This proposed edit allows for spill kits to
contain absorbent boom socks that are commercially more
readily available and also provides a significant space
reduction in the volume of the spill kits as the existing
CEMP requirement requires very long sorbent boom socks
that occupy a large volume (S. 4.13)

Rev 5.1 04-19-2019 Non-Material Revisions

e Added Appendix J - Erosion and Sediment Control Program
(S. 4.4)

e Added Appendix K - Invasive Weed Mitigation and Adaptive
Management Plan (S. 4.15)

e Added Appendix L - Western Toad Management
Procedure(S. 4.17)

e Added Appendix M —Weekly Environmental Monitoring
Report Template (S.2.4.2)

e Newlabel for Figure 1 — Relationship between Regulators,
the IE, IEM, Contractors and BC Hydro (S 2.0)

e Revised BC Hydro responsibilities regarding noise
monitoring (S.2.1)

e Additional Contractor Environmental Responsibilities
including QEP author and endorsement of proposed
alternatives to environmental requirements, QEP
management of ESC measures, QEP sign-off on corrective
actions, QEP wildlife sweeps, providing BC Hydro with data
including GIS and/or shapefiles associated with any newly
discovered environmentally sensitive features such as bear
dens, bird nests etc. and additional environmental flagging
/ poster requirements (S 2.3)

e  Clarification on relationship between QEP environmental
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Version Date Comments

monitors and environmental technicians plus reference to
weekly environmental monitoring report template (Appendix
M) (S.2.3.1)

e  Clarification on purpose of Component Management Plans
(CMPs) (S 2.4)

e  Provided examples of high environmental risk activities
such as in-stream work (S.2.4.1)

¢ Expanded weekly environmental reporting requirements
and provided a new template (Appendix M) (S 2.4.2)

e  Expanded completion reporting requirements (S2.4.2)

¢ Added additional description of the EPP review process
(S2.4.4)

e Added Section 2.4.5 - Environmental Non-Conformance
and Non-Compliance

e Added provision that allows BCH to provide the contractor
with updated training materials and minimum content
information (S 3.1)

e Added additional mitigation options for preventing dust
generating when hauling loads (S4.1)

e Added requirement to have a Qualified Professional who is
also a CPESC and referenced and appended the Erosion
and Sediment Control Program Document as Appendix J of
the CEMP (S 4.4)

e Modified Ordinary High Water Mark to align with glossary
definition (S 4.4)

e  Added reference to FLNRO and MOTI guidance documents
referencing applicable industry standards for bridge
drainage (S 4.5)

e Added requirementto list all equipment used for work that
may have come in contact with aquatic invasive species (S
4.5)

e Added clarity around containment design and where
containmentis and is not required (S 4.6)

e Added mitigation measures to define vehicle and
equipmentinspection frequency and to re-inforce use of
spill trays under stationary vehicles and equipment (S 4.13)

e Added provisions to ensure contractors train all employees
on proper waste handling techniques and ensure that all
waste bins are available prior to the start of intrusive works
and include highly visible signage showing acceptable
contents for each bin. Removed allowance to bury used
tires inan RSEM (S 4.16)

e Clarified pre-disturbance den search requirements and
reporting, role of QEP in den buffer establishment and
removal, and updated terrestrial wildlife least risk timing
windows. Updated Table 5, reference listand Figure 3 to
reflect updated ‘Sharp-tailed Grouse monitoring decision
tree’. Also added new requirements for western toad
salvage and relocation via procedure in new Appendix L
(S4.17)

e Clarified flagging and other boundary demarcation
requirements, including improved communication around
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Version Date Comments
flagging types (S 4.18)
e These revisions are not material within the meaning of
Section 2.6 because:
. the revisions will not result in a reduction of any
monitoring or reporting requirements
. the revisions will not result in the deletion or reduction
of an environmental specification
) the revisions will not otherwise make an adverse
effect more likely, nor become more adverse and be
significant.
Rev 6 July 15, 2019 | Non-Material Revisions

e  Clarification provided in section 2.6 regarding CEMP review
by contractors
o  Clarification provided in section 4.4 regarding removal of
stumps for construction of access roads
¢ New Subsurface Mulching section included in Section 4.4
consistent with Rev 2 of the Vegetation Clearing and Debris
Management Plan
e  Clarification provided in Section 4.5 regarding Peace River
back channels
¢ Include an updated bird nest survey protocol as appendix N
and referenced in section 4.17
o  Clarification on amphibian set back buffers provided in
section 4.17
e  Clarification on contractor amphibian salvage monitoring
requirements provided in section 4.17
e  Clarification on contractor site restoration monitoring
requirements provided in Section 5.2
e These revisions are not material within the meaning of
Section 2.6 because:
) the revisions will not result in a reduction of any
monitoring or reporting requirements
) the revisions will not result in the deletion or reduction
of an environmental specification
) the revisions will not otherwise make an adverse
effect more likely, nor become more adverse and be
significant.

Material Revisions that require consultation with requlatory

agencies and Indigenous Groups, per Section 2.6 of the CEMP

o Added text to describe fording of
watercourses/streams for works of short duration
under the direction of a QEP (S. 4.5)

sitecproject.com
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Version

Date

Comments

) Added text regarding the management naturally
occurring woody debris (S. 4.5)

) Clarified noise mitigation measures (S. 4.11)

) Clarified regulatory agency consultation requirement
regarding buffer set-backs (S. 4.17)

Rev 6.1

December 12,
2019

Non-Material Revisions

e Updated Appendix A — Smoke Management Plan to reflect
regulatory changes, specifically the September 2019 Open
Burning Smoke Control Regulation. Detailed information on
updates is provided in the updated Plan (Rev 3).

This revision is not material within the meaning of Section 2.6

because:

o the revision will not result in a reduction of any
monitoring or reporting requirements

e the revision will not result in the deletion or reduction of
an environmental specification

e the revision will not otherwise make an adverse effect
more likely, nor become more adverse and be significant.

Rev 7

September 4,
2020

Non-Material Revisions

o Updated Section 2.4 to include requirement for mandatory
environmental holdpoints providing a summary of work
activities that will not proceed prior to other actions
occurring first

e Updated Section 2.5 regarding the requirement to repott in
writing on a weekly basis when implementing corrective
actions that take longer than 5 days to implement

e Updated Section 4.2 with Portage Quarry blasting
restrictions and vicinity to bat hibernacular

e Updated Section 4.3 regarding pole removal in
environmentally sensitive areas

e Updated Section4.13 to be consistent with environmental
incident reporting

e Hyperlink references updated throughout document and
appendices
Updated Appendix A Smoke Management Plan

e Updated Appendix B Air Quality Monitoring Plan

e Updated Appendix E Acid Rock Drainage and Metal
Leachate Management Plan
Updated Appendix H Restoration / Revegetation Plan
Updated Appendix K Invasive Weed Mitigation and
Adaptive Management Plan

o Updated Appendix N Bird Nest Survey Guidance

These revisions are not material within the meaning of Section
2.6 because:
e therevisions will not result in a reduction of any
monitoring or reporting requirements
e therevisions will not result in the deletion or reduction of
an environmental specification
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Version Date Comments

e the revisions will not otherwise make an adverse effect
more likely, nor become more adverse and be
significant.

Rev 8.0 September Non-Material Revisions
14, 2021

Updated Appendix A — Smoke Management Plan

e Updated to amend the ‘period for igniting piles of unlit
vegetative debris’ and ‘period for adding unlit vegetative
material to ignited piles’ within the MSSZ to be consistent
with Open Burning Smoke Control Regulation (B.C. Reg
152/2019).

e Updated key contacts for notification, specifically contacts
for the following: Ministry of Environment and Climate
Change Strategy, RCMP Hudson Hope Detachment,
RCMP Fort St John Detachment, City of Fort St John, Fort
St John Fire Department, District of Taylor and Fire
Department, District of Hudson’s Hope, Hudson's Hope
Fire Department, Chetwynd Fire Department, BC Wildfire
Service, Northern Health, BC Hydro Public Relations and
Communications.

These revisions are not material within the meaning of Section
2.6 because:

e therevision is correcting a typographical error to align with
BC Regulations

e the revisions will not result in a reduction of any
monitoring or reporting requirements

e the revisions will not result in the deletion or reduction of
an environmental specification

e the revisions will not otherwise make an adverse effect
more likely, nor become more adverse and be significant.

Rev 9.0 January 17, Material Revisions that require consultation with Regulatory
2022 Agencies and Indigenous Groups, per Section 2.6 of the CEMP:

Updated Appendix E - Acid Rock Drainage / Metal Leachate
Management Plan

e  Material Revisions require consultation with regulatory
agencies and Indigenous Nations, per Section 2.6 of the
CEMP. The below revisions have been made after
consultation with regulatory agencies and Indigenous
Nations as required:

o Updated Sections 6.1.1,6.1.2,7.0,7.2.2,7.3.2,
7.4.1,7.5.2, and 7.5.3 to reflect revisions to the
water quality sampling program based on
lessons learned during construction to date in
accordance with an adaptive management
approach, and areas of redundancy with other
sections of the CEMP

o Updated Table 2 end-of-pipe limits to reflect a
site-specific toxicological assessment undertaken
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Comments

Rev 10.0

March 9, 2022

Material Revisions that require consultation with Requlatory

Agencies and Indigenous Groups, per Section 2.6 of the CEMP:

Clarified that debris and deleterious substances must be
prevented from entering watercourses “without effective
isolation” (S. 4.5)

For Spill and Prevention Response, revised requirement
to state that activities that involve potentially harmful or
toxic substances such as oil, fuel, antifreeze, and
concrete will follow approved practices and consider
Develop with Care 2014: Environmental Guidelines for
Urban and Rural Land Development in British Columbia
(BCMOE 2014) “or mitigation measures described
herein.” (S. 4.13)

Revised text to require that all works involving the use of
concrete, cement, mortars, and other Portland cement or
lime-containing construction materials (concrete) will not
deposit, directly or indirectly, sediments, debris, concrete,
concrete fines, wash or contact water into or about any
watercourse “without appropriate isolation” (S. 4.14).
Added requirements for use of mechanical or chemical
means to safely and effectively isolate all deleterious
concrete related works from any water within or entering
into any watercourse of stormwater system (S 4.14)
Added definition of effective isolation for cast-in-place
concrete and grouting in fish-bearing waters (S 4.14).

Non-Material Revisions

Added Section 4.5 to clarify that unless otherwise authorized
in apermitor approval, in-stream temporary structures must
be decommissioned and removed within the construction season
that they are deemed to be no longer required (bold added)

These revisions are not material within the meaning of Section
2.6 because:

the revisions will not result in a reduction of any
monitoring or reporting requirements

the revisions will not result in the deletion or reduction of
an environmental specification

the revisions will not otherwise make an adverse effect
more likely, nor become more adverse and be significant.
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Rev 10.1 April 6, 2022 Non-Material Revisions
¢ Rescinded material revisions introduced in Rev 10, dated
March 9, 2022 pending further regulatory review
¢ Added the below bolded language to S 4.5 regarding
fording: “A temporary ford may be used multiple times at
a given location for clearing and debris management
below the reservoir 5 year beach line or as authorized in
an applicable permit or approval.”
These revisions are not material within the meaning of Section
2.6 because:
e the revisions will not result in a reduction of any
monitoring or reporting requirements
e the revisions will not result in the deletion or reduction of
an environmental specification
e the revisions will not otherwise make an adverse effect
more likely, nor become more adverse and be significant.
Rev 11.0 October 10, Material Revisions that require consultation with Regulatory
2022 Agencies and Indigenous Nations, per Section 2.6 of the CEMP:

o Clarified terms related to use of non-toxic chemical barriers in
water column to prevent mixing with deleterious substances.
These revisions are a clarification of Material Revisions
consulted on for Rev. 10.0 issued on March 9, 2022.

e Updated text to indicate that debris and deleterious
substances must be prevented from entering
watercourses “without effective isolation” or use of a non-
toxic chemical barrier (S. 4.5)

¢ Revised text to require that all works involving the use of
concrete, cement, mortars, and other Portland cement or
lime-containing construction materials (concrete) will not
deposit, directly or indirectly, sediments, debris, concrete,
concrete fines, wash or contact water into or about any
watercourse “without appropriate isolation” or use of a
non-toxic chemical barrier (S. 4.14).

¢ Added requirements for use of mechanical or chemical
means to safely and effectively isolate or create an
effective barrier that will prevent deleterious substances
from entering into any watercourse, stormwater system or
water column prevent S 4.14)

e Added definition of effective isolation and non-toxic
chemical barrier for cast-in-place concrete and grouting in
fish-bearing waters (S 4.14).

o Revised Appendix H, Soil Management, Site Restoration and
Revegetation Plan. Please refer to Appendix H for detail.
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Comments

Non-Material Revisions

o Revised Air Quality Management Plan to add mitigation

measures (such as dust suppression on roads) at Hudson’s
Hope Shoreline Protection work area and along the haul
route from Portage Mountain Quarry to the Hudson’s Hope
Shoreline Protection work area if project-related construction
activity is associated with elevated particulate matter
readings abovethe BC ambient air quality objectives (S 4.1).
Note: these updates have been implemented since August
2021.

o Revised Appendix B, Air Quality Monitoring Program to add

details on monitoring at the Hudson’s Hope Shoreline
Protection. Please see Appendix B for detail.

o Updated Section 5.14 Waste Management to allow for burial

of clean (e.qg., free of other wastes like, plastic, wood, etc)
and cured waste concrete below the reservoir provided it is
covered with minimum 1 m thick organize cover layer which
does not exceed 455 m.

These revisions are not material within the meaning of Section
2.6 because:

e the revisions will not result in a reduction of any
monitoring or reporting requirements

e the revisions will not result in the deletion or reduction of
an environmental specification the revisions will not
otherwise make an adverse effect more likely, nor
become more adverse and be significant

Rev 12.0

October 23,
2023

Material Revisions that require consultation with Regulatory

Agencies and Indigenous Nations, per Section 2.6 of the CEMP:

¢ Revisionsto Appendix E, Acid Rock Drainage and Metal

Leachage Management Plan. Please refer to Appendix E for
details.

GLOSSARY

Term

Definition

Aboriginal Groups

Blueberry River First Nations
Dene Tha’ First Nation

Doig River First Nation
Duncan’s First Nation

Fort Nelson First Nation

sitecproject.com
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Term Definition

Halfway River First Nation

Horse Lake First Nation

Kelly Lake Métis Settlement Society
McLeod Lake Indian Band

Métis Nation British Columbia
Prophet River First Nation

Saulteau First Nations

West Moberly First Nations

CEMP Construction Environmental Management Plan

Any activity associated with building the Site C project, including but not limited
to:

clearing

site preparation

quarrying

excavation

material handling and processing
material placement

concrete works

road and bridge building

e site reclamation

Construction

Dam Site Area The grey area shown in Figure 2

Environmental e GIS spatial data that identifies known environmental, heritage and
Features Map cultural features and environmentally sensitive areas

e This data will be updated as additional information is collected.

An event, act or omission that is, or has the potential to cause, a violation
of any of the Environmental Requirements. Examples of Environmental
Incidents include, but are not limited to:

e Spills of oll, fuel, hazardous chemicals

Environmental e Unauthorized discharges of deleterious substances into fish-bearing

Incident water bodies

e Unauthorized alteration, disruption, or destruction of aquatic or
terrestrial habitat
Alteration of, or damage to, heritage or archaeological resources

e Fires related to construction activities

e Unauthorized release of air pollutants

Environmental A Qualified Environmental Professional who observes and reportson
Monitor construction activities in relation to the requirements under the applicable EPP

e The Environmental Specifications

e The conditions included in the Environmental Assessment
Certificate for the Project (BC Environmental Assessment
Office, 2014)

e The conditions included in the decision statement issued by the
Minister of Environment of Canada (CEAA, 2014)

Environmental
Requirements
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Term

Definition

e The permits, authorizations and approvals for the Projectissued by
regulatory agencies
e Statutory requirements

Environmental
Specifications

The specifications set out in Section 4 of this CEMP

Environmentally
Sensitive Area

Location of an environmental feature of importance, including but not limited to:
e Watercourse crossing
e Location of rare or endangered plant
e Sensitive ecosystem sites (wetlands, tufa seeps, marl fens, grasslands, and
old-growth forests)
Raptor nest site
Nest or den site of rare or endangered wildlife
Culturally important feature
Rare plant sites
Active bear, wolf, fox or coyote den sites

EPP

Environmental Protection Plan

Important Wildlife
Areas

Wildlife habitat areas that many animals use around the same time each year,
including, but not limited to:
e wetlands
e snake hibernacula
bat hibernacula
sharp-tailed grouse leks
beaver lodges, dams and food caches
active furbearer and large carnivore den sites
active bird nests
mineral licks
habitat used by ungulates for winter range
amphibian breeding sites and migration routes

A person, retained by BC Hydro, with professional qualifications and

Independent demonstrated experience and knowledge, who provides information regarding
Engineer the design and construction of the Project under the direction of the Comptroller
of Water Rights
A person, retained by BC Hydro, with professional qualifications, demonstrated
experience and knowledge of environmental monitoring for construction projects
in BC, including experience working in a third party role, who will summarize the
Independent environmental reports prepared by BC Hydro and its contractors and report
Environmental monthly to BC Hydro, the Independent Engineer, the BC Environmental
Monitor Assessment Office, the Canadian Environmental Assessment Agency, the

Comptroller of Water Rights, and any other regulatory agencies as directed from
time to time by BC Hydro, on the compliance of the construction activities with
the Environmental Requirements

Invasive Plants

A noxious weed designated by weed control regulation in British Columbia to be
a noxious weed, and includes the seeds of the noxious weed, as well as
invasive species identified under the Peace River Regional District Invasive
Plant Program

Ordinary High

The visible high water mark of any river, stream, wetland or other body of water
where the presence and action of the water are so common and usual and so

sitecproject.com
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Term

Definition

Water Mark

long continued in all ordinary years as to mark upon the soil of the bed of the
river, stream, wetland or other body of water a character distinct from that of the
banks, both in vegetation and in the nature of the soil itself. (BC Ministry of
Environment, 2014)

Project Activity
Zone

Area within which the Project components will be found or will occur, but not
including existing transportation infrastructure that will be used without
modification to transport materials or personnel required for the Project. (BC
Hydro 2013)

Qualified
Environmental
Professional

(QEP)

An applied scientist or technologist who specializes in a relevant applied science
or technology including, but not limited to: agrology, forestry, biology,
engineering, geomorphology, geology, hydrology, hydrogeology or landscape
architecture. A Qualified Environmental Professional must be a member in good
standing registered with the appropriate professional organization in British
Columbia, and acting under that association’s Code of Ethics and subject to
disciplinary action by that association. He or she must also be someone who,
through demonstrated suitable education, experience, accreditation and
knowledge relevant to the particular matter, may be reasonably relied on to
provide advice within his or her area of expertise. (BC Environmental
Assessment Office, 2014)

The Project

Site C Clean Energy Project

Raptors Birds of prey including eagles, hawks, owls and falcons

RISC BC Integrated Land management Bureau Resources Information Standards
Committee

RSEM Relocated Surplus Excavated Material

Sensitive Wildlife

Wildlife species that require specific habitats or habitat features which could be
affected by Project activities within or adjacent to the habitat or feature

Wildlife species that are known to be intolerant of human caused disturbance
during critical times of the year (e.g. breeding season, winter season)

Stop Work
Procedure

A procedure to be provided in each EPP that is to be followed in the event that a
construction activity must be stopped for non-compliance with an EPP. The
procedure must be developed in accordance with Section 2.4.3 of this CEMP

Work Avoidance
Zone

Areas where construction activities are prohibited, or restricted to specified
activities

sitecproject.com
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1.0 Introduction
1.1 BC Hydro

BC Hydro is a Crown corporation owned by the Province of British Columbia. BC Hydro’s mandate
is to generate, manufacture, conserve, purchase, and sell electricity to meet the needs of its
customers. BC Hydro serves 95 per cent of B.C.’s population, delivering electricity safely and
reliably to approximately 1.9 million customers.

As the largest electric utility in British Columbia, BC Hydro operates an integrated system with 31
hydroelectric facilities and three thermal generating plants, totaling approximately 12,000 MW of
installed generating capacity. The hydroelectric facilities provide over 95 per cent of the total
electricity generated and are located in the Peace, Columbia, and Coastal regions of B.C.

BC Hydro owns and operates two hydroelectric generation facilities on the Peace River that
together account for greater than 30% of the capacity of the electrical power generation facilities in
B.C. The existing facilities are operated as part of a coordinated system to allow BC Hydro to
respond to seasonal and hourly changes in electricity demand.

W.A.C. Bennett Dam was completedin 1968 and is located 168 km upstream of the Alberta border.
The Peace Canyon Dam was constructed in 1976 approximately 23 km downstream of the W.A.C.
Bennett Dam near the town of Hudson's Hope. Water discharged from the G.M. Shrum Generating
Station or released from discharge facilities (spillways, low level outlets) at W.A.C. Bennett Dam
flows directly into the Dinosaur Reservoir. Water discharged fromthe Peace Canyon Dam and
Generating Station enters the Peace River and flows downstream past the Site C dam site.

1.2 Project Overview and Description

The Site C Clean Energy Project (the Project) will be the third dam and generating station on the
Peace River. The Project will provide up to 1,100 MW of capacity and about 5,100 GWh of energy
each year to the province’s integrated electricity system.
The components of the Project are:

e Dam, generating station, and spillways

e Reservoir

e Hudson’s Hope shoreline protection berm

e Substation and transmission lines to Peace Canyon Dam

e Highway 29 realignment

¢ Quarried and excavated construction materials

e Worker accommodation

¢ Road and rail access
This Construction Environmental Management Plan (CEMP) applies to all activities undertaken in

construction of the Project. The Project is as described in Schedule A of the Environmenta
Assessment Certificate #14-02 issued in respect of the Project.

Specific Project componentsrelated to damand reservoir constructionare subjectto BC Provincial
Water Licensing that includes the requirement to obtain specific Leaves to Commence
Construction (LCCs) from the Comptroller of Water Rights (CWR) as described in Appendix F.
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1.3 BC Hydro Environmental Responsibility Policy

The Project will be constructed and operated to meet the objectives of BC Hydro’s Environmental
Responsibility Policy which currently states:

“Consistent with our purpose to provide reliable power at low costfor generations, BC Hydro is
committed to producing, acquiring, delivering and consuming electricity in an environmentally,
socially and financially responsible manner.

We recognize that our energy system causes both positive and negative impacts on the
environment and on those withwhom we share public resources. Conservation is a key means
to avoid negative environmental impacts. Where negative impacts cannot be avoided, we will
work to minimize and offset them and sustain resources over the long term.

Specifically, BC Hydro will:

e Meet environmental requirements defined by legislation, regulation, government
directives, and other environmental standards that apply to BC Hydro

¢ Perform beyond environmental requirements where it makes sound business sense

e Make decisions aboutenvironmental risk and opportunity in accordance with our values
in a structured and systematic way to balance competing objectives

e Continually improve our environmental performance and our environmental
management systems exercising due diligence

e Work to reduce historic environmental impacts

e Develop and foster an electrical energy conservation culture in B.C. that leads to
customers choosing to make a dramatic and permanent reduction in electricity
consumption

e Seek products, services and new supplies of energy that take into account
environmental responsibility

e Work cooperatively with stakeholders and First Nations on resource use, management,
and conservation to increase public benefits from affected resources

e Publicly report on our environmental performance.”

1.4 Environmental Assessment

The Site C Project underwent a cooperative Environmental Assessment in accordance with the
BC Environmental Assessment Act (BCEAA) and the Canadian Environmental Assessment Act
(CEAA). The environmental assessment of the Project focused on 22 valued components (VCs),
or aspects of the biophysical and human setting that are considered important by Aboriginal
groups, the public, the scientific community, and government agencies. In the Environmenta
Impact Statement (EIS), valued components were categorized under five pillars: environmental,
economic, social, heritage and health. For each VC, the assessment of the potential effects of the
Projectcomponents and activities during construction and operations was based on a comparison
of the biophysical and human environments between the predicted future conditions with the
Project, and the predicted future conditions without the Project.
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Potential adverse effects on each VC are described in the EIS along with technically and
economically feasible mitigation measures, their potential effectiveness, as well as specific follow-
up and related commitments for implementation. If aresidual effect was found on aVC, the effect
was evaluated for significance. Residual effects were categorized using criteria related to direction,
magnitude, geographic extent, context, level of confidence and probability, in accordance with the
EIS Guidelines.

Existing baseline conditions, potential effects of the Project and proposed measures to mitigate
potential effects on Fish and Fish Habitat, Vegetation and Ecological Communities, Wildlife
Resources and Heritage Resources are described in the Project’s EIS, Volume 2, Sections 12, 13
and 14, and Volume 4 Section 32, respectively.

The assessment found that the effects of the Project will largely be mitigated through careful,
comprehensive mitigation programs and ongoing monitoring during construction and operations.
The EIS indicates that the Project is unlikely to result in a significant adverse effectfor most of the
valued components. However, a determination of a significant effect of the Project was found on
four VCs: Fish and Fish Habitat, Wildlife Resources, Vegetation and Ecological Communities, and
Current Use of Lands and Resources for Traditional Purposes.

1.5 Environmental Assessment Conclusion

On October 14, 2014, the Provincial Ministers of Environment and of Forests, Lands and Natural
Resource Operation decided that the Project is in the public interestand that the benefits provided
by the Project outweigh the likely risks of significant adverse environmental, social and heritage
effects. The Ministers have issued an Environmental Assessment Certificate setting conditions
under which the Project can proceed.

Further, on November 25, 2014, The Minister of Environment of Canada issued a Decision
Statement confirming that, while the Project has the potential to result in some significant adverse
effects, the Federal Cabinet has concluded that those effects are justified in the circumstances.
The Decision Statement sets out the conditions under which the Project can proceed.

Condition 70 of the EAC Document requires that BC Hydro prepare specific mitigation,
management and monitoring plans (“Plans”) to satisfy associated requirements. Appendix G
provides an overview level description of the plans as they pertain to construction and associated
links where the plans can be viewed. Additional and relevant information is found within these
plans that may require referral in development of site specific Environmental Protection Plans in
accordance with this CEMP.
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2.0 Environmental Management Roles and Responsibilities

Environmental management is the responsibility of BC Hydro, the Independent Environmental
Monitor (IEM), BC Hydro’s contractors and their qualified environmental professionals and
environmental monitors. Compliance with environmental requirements will involve ongoing
discussions with the regulatory agencies. The relationships and associated lines of
communication between these various parties for the construction phase ofthe Project are shown
in Figure 1. Specific roles and responsibilities are described in the section below.

Agencies
e.g. FLNRO, DFO, MOE, EAQ, WMB

] BC Hydro

t Independent Engineer

Independent -

Environmental
i
Monitor Contractor
IEM/PrOJect Manger \ Qualified
\
Senior Qualified l‘ Environmental

‘ Envnronmental Professional) Professlonal

—

N
EM (Qualified Environmental Environmental
Professionals) J Monitors

/

Figure 1. Construction Phase Relationships

Figure 1 —Relationship between Regulators, the Independent Engineer (IE), IEM, Contractors and
BC Hydro

Roles and responsibilities of BC hydro and contractors are summarized in Table 1. More detail
is provided in the sub-sections of Section 2.
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Tablel Summary of Roles and Responsibilities

Entity Role and Responsibility
Develop and maintain the CEMP
Lead communication with stakeholders and Aboriginal groups
Review contractor's EPP’s
Audit compliance with the requirements of EPPs
Report to regulators and the IEM
Report environmental incidents internally and to Aboriginal Groups

BC Hydro Monitor air quality, noise and vibration except where, or in addition to where,
contractors are required to monitor these variables as per their EPP or Safety Plan
Communicate with the IEM on Project progress and compliance with Environmental
Requirements
Prepare monthly reports in accordance with EAC requirements, and provide these
monthly reports to the IEM to communicate Project progress and compliance with
Environmental Requirements, and provide these monthly reports to the IE during
construction under the Water License.
Appointa QEP to prepare EPP(s) and manage and supervise Environmental
Monitors
Appoint Environmental Monitor(s)
Ensure that all construction activities are conducted in compliance with the
applicable EPP
Ensure that their workers and subcontractors are appropriately trained and
supervised
Ensure that their Supervisors and Environmental Monitors attend an environmental
overview training workshop.

Contractors Ensure that tailboard meetings tak_e plac_e _ _
Inform BC Hydro should the conditions differ materially from those anticipated under
the applicable EPP
Undertake corrective and preventative measures in response to any non-
conformance with an EPP
Ensure that all permits necessary to undertake the construction activities have been
obtained
Report environmental information to BC Hydro
Immediately report every Environmental Incident as described in S. 2.5
Investigate the cause of every Environmental Incident and implement preventive and
corrective actions
Review and comment on the CEMP providing recommendations to the Comptroller
of Water Rights for acceptance where required by the Comptroller of Water Rights
(CWR) (see Appendix F).
Audit and review compliance of construction activities with the Environmental
Requirements

:Enr?ve?rjgr?%ee?t a Report directly to regulators on the compliance of the construction activities with the

Monitor Environmental Requirements during construction. Where requested by the CWR,
report to the CWR and the IE (See Appendix F).
Review and comment on contractors’ EPPs. Where a specific condition of the CWL
Process (See Appendix F), verify that EPP’s adequately address environmental
mitigation requirements and provide comments to indicate acceptance or if revisions
are warranted prior to construction proceeding.
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2.1 BC Hydro
BC Hydro will:

e Develop and maintain the Construction Environmental Management Plan (CEMP) that
specifies the requirements for Environmental Protection Plans (EPPSs)

e Communicate with the Contractors’ personnel and the IEM related to compliance with the
CEMP and related component plans

e Lead communication with regulatory agencies, local governments, interested and
potentially affected Aboriginal Groups, and public stakeholders, including property owners
and local residents

e Audit compliance with the requirements of the applicable EPP including, butnot limited to:
o Conformance of construction activities to the Environmental Requirements
o The effectiveness of implemented mitigation measures

o That implemented mitigation measures are maintained for as long as those mitigation
measures are required

o That applicable permits and approvals have been obtained

o That spill response and emergency equipment and procedures are implemented and
maintained

o Worker training and supervision
o Response to environmental incidents
o Waste records

e Prepare and submit monthly reports to the Independent Environmental Monitor, EAO and
CEAA within 45 days following the reporting period. Submit the monthly reports to the IE
during construction under the Water License. Monthly reports are to summarize:

o Project progress
o EMP and EPP submissions

o Permitsissued by provincial and federal agencies

o Reports submitted by contractor Environmental Monitors

o Results of the BC Hydro field inspections

o Environmental incidents and applicable corrective action

o Compliance of construction activities with the Environmental Requirements

e Monitor air quality, noise and vibration except where, or in addition to where, Contractors
are required to monitor these variables as per their EPP or Safety Plan
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2.2 Independent Environmental Monitor

BC Hydro will retain an Independent Environmental Monitor (IEM). The IEM will have authority and
responsibility to audit and review:

e Compliance of construction activities with the Environmental Requirements

e BC Hydro’s auditing of contractor’s environmental monitoring as described in Section
2.1

e BC Hydro monthly environmental reports as described in Section 2.1

e Contractor environmental monitoring as described in Sections 2.3.1

e Contractor environmental monitoring reports as described in Sections 2.3.1
e Environmental incident reports as described in Section 2.5

e The content and frequency of environmental overview training and pre-work orientation
and tailboard meetings as described in Section 3

The IEM will:

e Develop, and submit to BC Hydro and the Comptroller of Water Rights, awork plan that
describes the activities that the IEM will undertake, including but not limited to:
o The frequency of on-site inspection of construction activities
o The QEPs fromthe IEM’s staff, their positions and their responsibilities, to be
involved in the on-site inspection activities

o The QEPs fromthe IEM’s staff, their positions and their responsibilities, to be
involved in the review of documents

¢ Communicate with BC Hydro, Contractors QEPs, and the Contractors EM during audit
activities and in response to review of plans and reporting related to compliance

e Communicate with the Independent Engineer during construction to coordinate their
activities to provide information to the Comptroller of Water Rights for proper regulation of
the construction of the works; and

e Report directly to the Independent Engineer, the executive director of the Environmental
Assessment Office, the President of the Canadian Environmental Assessment Agency,
the Comptroller of Water Rights, and any other regulatory agencies as directed from time
to time by BC Hydro, on the compliance of the construction activities with the
Environmental Requirements during construction
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2.3 Contractors

Contractors must:

Appoint Qualified Environmental Professionals to develop EPPs in accordance with Section
2.4

Ensure that all of the contractor’s construction activities are carried out in accordance with
an EPP

Appoint Qualified Environmental Professional(s) to:
o Manage and supervise the contractor’s Environmental Monitors
o Communicate with BC Hydro and the IEM regarding compliance with the CEMP
and related component plans
o Author and endorse any request for clarification, or proposed alternatives to, the
Environmental Requirements
o Communicate to external agencies where required by legislation or specific permit
requirements (e.g. compliant with spill reporting regulation)
o Design, implement and oversee maintenance of all erosion prevention and
sediment control measures
o Manage the invasive weed management program
o Sign-off on the corrective actions for non-conformance and/or non-compliances
providing their professional assurance on the adequacy of these mitigation
measures
o Conductbird nestand den sweeps as appropriate ahead of intrusive works in newly
accessible work areas. Such sweeps shall be documented and signed-off viathe
weekly environmental monitoring report
Ensure that their workers and subcontractors are appropriately trained, supervised and
have the necessary experience and competency to implement the requirements of the
EPPs

Ensure that their Supervisors and Environmental Monitors attend an environmenta
overview training workshop as described in Section 3.1 of this CEMP

Ensure that the tailboard meetings described in Section 3.2 of this CEMP take place

Inform BC Hydro should the conditions of the environment or construction practices change
materially from that as anticipated under the applicable EPP

Undertake corrective and preventative measures in response to non-conformance with the
EPP, and ensure that such measures have been implemented in atimely manner

Ensure that all permits necessary to undertake the construction activities have been
obtained, either by BC Hydro or by the contractor, prior to commencing such construction
activities

Provide BC Hydro with any data, including GIS and/or shape files relatedto newly discovered
environmentally sensitive features such as dens, bird nest etc

Provide BC Hydro with photos and site mapping which includes alegend for all flagging used
within the Contractors work site to delineate different environmental sensitive features.
Informative posters shall be deployedin the field showing differentflagging types and the
features they are delineating

By January 30 of each year report to BC Hydro the following information:
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o The quantity of each type of fuel consumed at the Project site during the preceding year

o The production through put for the preceding year of on-site processes that contribute
to greenhouse gas emissions

2.3.1 Environmental Monitors

Contractors must appoint Environmental Monitors who will monitor construction activities with
respect to compliance with the applicable EPPs. Environmental Monitors shall be Qualified
Environmental Professionals. Environmental Technicians can complete the below environmenta
monitoring tasks for which they are qualified provided they are under the supervision of an
Environmental Monitor.

The responsibilities of the Environmental Monitors are:
e Conducting monitoring of construction in accordance with the applicable EPP

e Communicate with BC Hydro and the IEM onsite representatives during auditing activities
as it relates to compliance

e Providing technical assistance on environmental matters to construction personnel

e In consultation with the contractor’s Qualified Environmental Professional, providing
recommendations for modifying and/or improving environmental mitigation measures, as
necessary

e Documenting construction activities, mitigation measures, and environmental incidents by
field notes and photographs

e Taking field measurements and conducting analyses in accordance with the EPP

o Completinginspection checklists for each monitoring site visit consistent with the monitoring
requirementsin the EPP

e In consultation with the Qualified Environmental Professional, identifying and providing
recommendations for resolving potential problems to the contractor and BC Hydro

e Preparing, signing and submitting to BC Hydro and the Independent Environmental Monitor
weekly Environmental Monitoring Reports during construction periods in accordance with
the relevant EPPs and as per the Weekly Environmental Monitoring Report Template
(Appendix M)

e Preparing and submitting to BC Hydro and the Independent Environmental Monitor an
Environmental Completion Report at the end of construction activities that describes
compliance with the applicable EPPs, and any reportable environmental incidents, including
the responses to those incidents, that may have occurred in the course of work
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2.4 Environmental Protection Plans

An EPP will be prepared by Qualified Environmental Professionals with the expertise relevant to
the construction activities covered by the EPP.

In developing the EPP, the QEP will take into consideration:

e Any guidance issued by regulatory authorities with respect to the Environmental
Requirements or Environmental Specifications that may be applicable

¢ The Environmental Requirements and the Environmental Specifications
e Contract requirements

The EPP will include:

e Aclear statement of objectives
e A description of the particular construction activities and location to which the EPP applies

e A table including mandatory environmental hold-points providing a summary of work
activities that will not proceed prior to other actions (e.g., site assessments, communication
with BC Hydro, etc.) occurring first

e Mapping at a suitable scale, including identification of any environmentally sensitive areas

e A description of the potential environmental effects and safety hazards that relate to
environmental management for the specific activities and locations of the work

e Detailed site or activity-specific mitigation measures and how they will be implemented
e Provisions for working in extreme cold temperatures where applicable
¢ ldentification of applicable permits and authorizations

e A description of worker qualifications and training requirements pertaining to
implementation and monitoring of the requirements within the EPP

e Description of how the contractor will comply with the conditions of those permits and
authorizations

e Atable detailing revision history

If a Contractor’'s work requires multiple EPPs, that each contain similar activity specific
requirements, Component Management Plans (CMP) may be prepared to address activity-specific
rather than site-specific measures. If aContractor elects to utilize one of more CMP(s), each CMP
must explain how the Contractor will satisfy the Environmental Requirements for each activity and
be used in conjunction with one or more EPPs to meet the CEMP requirements. CMPs shall be
reviewed, approved and managed in the same manner as EPPs for the purposes of this CEMP.

2.4.1 Environmental Monitoring

Each EPP will provide for environmental monitoring of construction activities sufficient to reliably
determine whether the construction activities are being conducted in compliance with the EPP. The
minimum requirements for environmental monitoring are as follows; with percentages relating to
time the Environmental Monitors expected to be present during specific work components:

e Minor environmental risk activities — less than 10% of the activity must be monitored

e Low environmental risk activities —10% to 40% of the activity must be monitored

e Moderate environmental risk activities — 40% to 90% of the activity must be monitored
¢ High environmental risk activities (e.g., in-stream work, activity within active animal den
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buffers, etc.) — 100% of the activity must be monitored

The QEP will define in each EPP the work activities that fall into the above risk categories.

Each EPP must provide the following details with respect to monitoring:

The type and frequency of observations and data collection, methodologies to be employed,
and protocols to be followed, including, but not limited to:

o Regular inspection of:
=  Sediment and erosion control measures

» RSEM areas and management measures required for Acid Rock Drainage/Metd
Leaching

= Construction equipment on site for leaks or spills
= Bulk fuel storage facilities, including monitoring of fuel deliveries and transfers

» Adequacy of the emergency response and spill containment and recovery
equipment, and spill response training programs

= Construction activities to evaluate appropriate implementation of mitigation
measures

= Construction waste management programs

o Water quality monitoring upstream and downstream of construction areas including
RSEMSs, including measurement of common parameters (e.g., pH, temperature,
turbidity, dissolved oxygen, conductivity, total suspended solids), especially during
construction (e.g., concrete pours) in the vicinity of watercourses

o Monitoring the quality of point discharges relative to the applicable requirements

2.4.2 Reporting

Weekly Environmental Report

Contractors shall prepare a weekly environmental report that shall be signed by the appropriate
QEP attesting that the work covered by the weekly report was completed in compliance with the
EPP and where it was not in compliance, the weekly report will provide a summary of the non-
compliance and associated corrective action. Each weekly report will provide, at minimum, a
description of:

Construction activities
Environmental monitoring activities

Identified environmental issues and corresponding mitigation measures
implemented

Results of any testing of environmental attributes
Results of any inspections and field verifications required by this CEMP

Any events of non-compliance with EPP requirements and associated corrective action
plan(s) and status of each past and current corrective action item

Photographs (accompanied by identifying information such as date, location) documenting
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construction activities, environmental issues, and corresponding mitigation measures.

Weekly reports shall be submitted to BC Hydro within one week of the reporting period and shall
follow the weekly report template provided in Appendix M.

Each EPP will provide that, for any monitoring data collected, sampling conducted, or analyses
performed the following information shall be reported, in aformat acceptable to BC Hydro:

e The place, date and time of sampling

e The analyses that were performed and the dates they were performed

e The analytical techniques, methods, or procedures used in the analyses
e The names of the persons who collected and analyzed each sample and

e The results of the analyses

Environmental Completion Report
Within 30 days of the completion of the construction activities covered by the EPP the Contractor
shall submit to BC Hydro an Environmental Completion Report that shall include, but notlimited to:
e A summary of construction activities
e A summary of environmental monitoring activities during construction
e A description of environmental incidents and issues encountered during construction, and
the management and mitigation measures used to resolve the issues
e A summary of relevant permits and approvals, including how conditions of permits and
approvals were met (for example, Wildlife Act reporting requirements; Water Sustainability
Act reporting requirements)
e Representative site photographs
e Verification that the site covered by the EPP is safe, restored/revegetated as required, that
all deficiencies and spills have been rectified
e Sign-off by the appropriate Qualified Environmental Professional(s)

2.4.3 Stop Work
Every EPP must provide for a Stop Work Procedure. Every Stop Work Procedure must:

e Identify the person(s) employed by the contractor with the authority to direct that a
construction activity that is being conducted in breach of the EPP must be immediately
stopped (the contractor’s designated person)

e The direct contact information for that (those) person(s)

¢ Provide that the contractor’s desighated person, the Independent Environmental Monitor,
and BC Hydro each have the authority to stop a construction activity thatis being conducted
in breach of an EPP, in accordance with the Stop Work Procedure

The EPP must provide that any order to stop work that is issued shall include a description of the
nature of the non-compliance, including a description of the activity, the location, the time and the
element of the EPP that is being breached. When an order to stop work is issued, the
Environmental Monitor must also immediately notify BC Hydro and the Independent Environmenta
Monitor.
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Once work has been stopped due to a stop work order, it must not re-start until the Contractor’s
EM, Contractor’s QEP and BC Hydro are satisfied that the work will be compliant with the EPP.

Within five working days of any order to stop work being issued, the contractor must provide to BC
Hydro and the Independent Environmental Monitor a written environmental incident investigation
report that meets the requirements of Section 2.5 Environmental Incidents.

2.4.4 EPP Review and Revision

The Qualified Environmental Professional that prepares an EPP is responsible for ensuring that it
meets the requirements of this CEMP. In addition, each EPP must be provided to BC Hydro at
least 30 days prior to commencement of the construction activities covered by that EPP.

BC Hydro Subject Matter Experts (SME) will review the EPP and apply the following grading:
e C1- Accepted
e (C2- Proceed Except as Noted and Re-Submit
e C3- Do Not Proceed — Re-Submit as Noted
e C4 - Rejected

Once graded the Site C Environmental Submissions Co-ordinator will communicate the EPP
review grade to the BC Hydro Representative who will subsequently communicate to the
Contractor.

The IEM will also be offered an opportunity to review and comment on each EPP and the Contractor
shall address these comments in addition to BC Hydro comments. Where an EPP is required to
support an application for aLeave to Construct (LTC) from the Independent Engineer, the IEM will
often provide adetailed review of that EPP and either through the review process or viaa condition
in the LTC, may require revisions to the EPP before some or all of the work covered by the EPP
will be approved by the LTC.

The Contractor will not perform any element of the Work at the Site until the applicable EPP(s) has
been submitted for Review and returned with an endorsement confirming that BC Hydro has no
objection to the applicable EPP.

Any revisions to an EPP must be provided to BC Hydro prior to construction activities covered by
the revised EPP. BC Hydro and the IEM may review the revised EPP and may require the QEP,
the contractor, or both, to provide arationale for the revision, and to demonstrate that the revised
EPP complies with the requirements of this CEMP prior to commencement of the construction
activities covered by that revised EPP.

EPPs may require revisions as a result of amendments of the CEMP or in response to relevant
changes, for example, changes in:

e Projectdesign
e Construction procedures and methods
e Construction schedule

e Site conditions
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2.4.5 Environmental Non-Conformance and Non-Compliance

Environmental regulatory non-compliances, which are not corrected immediately, may result in BC
Hydro completing the corrective actions on behalf of the Contractor. Any corrective measures
which are completed by BC Hydro on behalf of the Contractor will be charged back to the
Contractor. The Contractor must be pro-active and responsive when a potential non-conformance
or non-compliance is identified by their own Environmental staff, BC Hydro’s Representative, the
IEM and/or Agency inspectors and develop a corrective action plan immediately. Non-compliances
which are notaddressed immediately may lead to cancellation of all or a portion of the Contractor's
Work covered by the relevant EPP(s) and/or non-payment for the same. Corrective actions must
be designed and implemented by a QEP who shall sign-off on their adequacy and that they address
the root cause of the non-conformance and/or non-compliance.

2.5 Environmental Incidents
In the event of an Environmental Incident contractors must:

¢ Immediately report all available information regarding the Environmental Incident (e.g.,
Location, nature of incident, potentially affected environment, scale of incident (minor,
moderate, severe), etc.) to:

o The appropriate authority if required by statute to be reported
o BC Hydro and
o The Independent Environmental Monitor

e Within five working days of an Environmental Incident reported to Regulators or an order
to stop work, provide to BC Hydro and the Independent Environmental Monitor a written
environmental incident investigation report that includes appropriate photo documentation
and describes the:

o Nature of the incident

o Approximate magnitude and duration of the incident
o Areaor habitat affected

o Environmental resources affected

o Results of any sample analysis taken in conjunction with the incident (e.g., water
samples)

o Root cause(s) of the incident
o Immediate actions taken

o Preventive and corrective actions to control or limit the activity causing the incident,
including a time frame for implementation

o Communications held with the contractor’'s employees and with BC Hydro
o Communications with the Independent Environmental Monitor or regulatory agencies
e Reports will be available to regulators upon request

e Contractors must implement the identified preventive and corrective actions in the time
frame specified
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e The contractor's QEP must confirm in a written report to BC Hydro that the identified
preventive and corrective actions have been taken within five working days of
implementation of each action

e For clarity, when corrective actions take longer than 5 days to implement the contractor
must provide weekly written report updates detailing progress on implementation of
corrective actions

In the event of an Environmental Incident BC Hydro must:
¢ Reportinternally in accordance with corporate reporting policies and procedures

o Report externally where required by applicable legislation (e.g. Spill Reporting Regulation)
e Ensure the IEM is notified of the incident, in the eventthe Contractor failed to do so

¢ Notify Aboriginal Groups as required

2.6 CEMP Review and Revision

During construction of the Project, at least once every 12 months, and more often as may be
required, BC Hydro will review this CEMP.

Further information may become available as detailed design progresses and as the results of pre-
construction surveys are received. Information may also be received from contractors, Aboriginal
Groups, the public and regulatory agencies. During construction, corrective or preventative actions
may be taken in response to incidents. It may be beneficial to take this information into account in
a revision of this CEMP.

A material revision of this CEMP is one which would be relevant to the question of whether an
adverse effect is more likely to occur, or become more adverse, and be significant, and would
include, in particular:

e Areduction of monitoring or reporting requirements
¢ Deletion of an environmental specification, or making a specification less stringent

If BC Hydro proposes to make a material revision of this CEMP, to the extent practical in the
circumstances, BC Hydro will provide draft text of the proposed material revision for review and
comment to: i) the executive director of the Environmental Assessment Office (the “Executive
Director”), i) the President of the Canadian Environmental Assessment Agency (the “President of
the Agency”), iii) BC Ministry of Environment, BC Ministry of Forests Lands and Natural Resource
Operations, Environment Canada, Natural Resources Canada, and iv) Aboriginal Groups who
would potentially be affected by the proposed revision.

The period of time provided for review and comment on a proposed material revision will depend
on the nature or urgency of the revision and the relative interests or jurisdiction of government
agencies and of the rights and relative interests of potentially affected Aboriginal group, and any
legal requirement to consult. If BC Hydro proposes material revisions to the body of this CEMP, a
copy of the CEMP showing the proposed revisions will be provided. If BC Hydro proposes to
materially revise an appendix, a revised copy of the appendix only will be provided.

BC Hydro may also provide an opportunity to review and provide comments on proposed material
CEMP revisions to those contractors who are required to amend EPPs. The opportunity to review
and provide comments will be given utilizing the communication protocols provided for in applicable

sitecproject.com Page 32 Revision 12, October 23, 2023



AN
BC Hyd ro Construction Environmental Management Plan
POWG r smart Site C Clean Energy Project

contracts.

An opportunity to review and provide comments will not be provided for proposed revisions that
would not be material, for example, revisions to:

Correct typographical or grammatical errors

Reflect changes that are necessary as a result of other amendments, for example,
updating page numbers, updating the version number or date of the CEMP, updating
the glossary, etc.

Revise or update citations to references, guidance documents or statutory documents

Add monitoring or reporting requirements
Add an environmental specification or make an existing specification more stringent

Each time the CEMPisrevised, all EPPs must be reviewed by aQEP and revised, where necessary.
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3.0 Orientation, Training and Tailboard Meetings

The activities identified in this section shall be conducted as part of the Project to provide a basis
for informing contractors, BC Hydro, and their crews of environmental requirements specified in this
CEMP.

3.1 Environmental Overview Training

Prior to the start of field activities, Field Crew Supervisors, Qualified Environmental Professionals
and Environmental Monitors shall attend an environmental overview and training workshop. The
workshop will include, but is not limited to, the following topics, as applicable to the construction
activities to be undertaken:

e Briefings and copies of Schedule B (Table of Conditions) of the EAC and all Environmental
and Safety Management Plans identified in Schedule B that are relevant to works

e Therequirements of the EPPs

e Potential effects of the Project and proposed mitigation measures
e Environmental Requirements

o Requirements of the CEMP

e The roles and responsibilities of BC Hydro, the contractor, Environmental Monitors, and
other members of the Project team

e The requirement for Environmental Monitors to immediately advise the contractors
representative who has the authority to stop work, and BC Hydro, of construction activities
that are not being conducted in accordance with the applicable EPP

e Environmental reporting and communication structures
e Environmental mapping of sensitive areas
e Procedures for reporting of environmental incidents and emergencies

From time to time, BC Hydro reserves the rightto provide the Contractor with updated environmental
training materials and minimum content information.

3.2 Pre-work Orientation and Tailboard Meetings

Pre-Work Orientation training shall be provided for each worker prior to beginning construction
activities at a site, so that workers are aware of the requirements set out in the EPP applicable to
the construction activities to be conducted. Pre-Work Orientation training shall include Bear- Aware
training or equivalent.

Field crew Tailboard Meetings shall be held prior to the commencement of construction activities
and at regular intervals thereafter. The frequency of subsequent tailboard meetings will be
dependentuponthe nature of the construction activities and the environmental risks associated with
that work. Specific information to be discussed in Tailboard meetings includes, but is not limited to:

¢ Environmentally Sensitive Areas, potential effects and mitigation

e Construction activities planned

e All applicable mitigation measures, including, for example, Work Avoidance Zones
applicable to the planned construction activities, as described in the EPP

sitecproject.com Page 34 Revision 12, October 23, 2023



AN
W BC Hyd ro Construction Environmental Management Plan
POWGF smart Site C Clean Energy Project

e All Pre-Work Orientation Meetings and Tailboards shall be documented by the contractor,
and documentation provided to BC Hydro upon request.
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4.0 Environmental Specifications

Inthis section, specifications are provided that must be implemented under EPPs, where applicable
to the construction activities. These specifications are largely standard construction practices. In
some places, specific commitments made by BC Hydro are specified.

4.1 Air Quality Management

Emissions of criteria air contaminants from Project activities have the potential to affect human
health.

BC Hydro will implement an ambient air quality monitoring program in the vicinity of the project.
Where measured ambient air quality does not meet the British Columbia Ambient Air Quality
Objectives (BC Ministry of Environment, 2015), BC Hydro may require additional mitigation
measures such as changes in construction methods or engineered controls to address the issue.

EPPs will address, at a minimum, the following requirements if applicable:

General
e Control of emissionsof fine particulate matter (PM25sand PM1o), dustand greenhouse gases

e Pollution prevention, keeping clean areas clean and continuous improvement, as described
in A National Commitment to Pollution Prevention (CCME 1993) and Guidance Document
on Continuous Improvement and Keeping Clean Areas Clean (CCME 2007)

e Retain vegetative barriers, or install temporary barriers, where practical
¢ Manage smoke from the burning of clearing debris in accordance with the Smoke
Management Plan (Appendix A).
Drilling

e Equip on-site drills with dust suppression systems such as dust collectors or wet drilling
systems

o Where wet drilling is prohibited by technical specifications, use another type of dust
suppression system
Material Handling

e Toreduce dust, whenloading materials onto vehicles, stockpilesand conveyors adjust drop
heights to less than two meters where feasible

¢ With materials that may emit dust, cover loads when hauling or use other methods to limit
dust generation such as watering the load or reduce speed

e Load trucks so that loads do not spill during movement

e At the Hudson’s Hope shoreline protection work area, in the event that project-related
construction activity is associated with elevated particulate matter readings above the BC
ambientair quality objectives (as describedin Appendix B), spray the rock pile handling area
with water throughoutthe day as required when it is visibly releasing dust, as the ambient
temperature safely allows

Conveyors
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Enclose transfer points where feasible

Ventilate transfer points through particulate matter control equipment (i.e., cyclone,
baghouse or similar control device) at all times when the conveyors are in operation. For
open transfer points, manage dust by water spray, fog nozzles or equivalent

Minimize the vertical distance between material transfer pointsto the extentfeasible

When required, clean the ground under conveyors and transfer points to remove
accumulations of particulate matter

Manage dust associated with the off-site portion of the 85™ Avenue Industrial lands
conveyor belt by enclosing it, or by providing an alternative that is as effective in managing
dust associated with operation of the conveyor

Concrete Batch Plant Operations

Enclose cement and fly-ash storage bins, and associated transfer points

Operate particulate matter control equipment (i.e., cyclone, bag house or similar control
device) during filling of silos

Regularly inspect and maintain emissions controls in accordance with supplier specification

Fully enclose the weigh hopper, and ventilate it through particulate matter control equipment
(i.e., cyclone, baghouse or similar control device) at all times whenitis being filled

At truck-mix plants, fit the truck loading bays with a telescopic chute, flexible sleeve, or
equivalent, long enough to enter the hatches on the truck

Material Extraction and Processing

Use water sprays as required to suppress dust, except where this would result in not
meeting technical specifications of the material being extracted or processed

Enclose all processing equipmentto the fullest extent practical to contain fugitive emissions
Inspect enclosures regularly and repair as required to control potential emissions

Equip crushers and screens with particulate matter control equipment (i.e., cyclone,
baghouse or similar control device) and water spray bars to knock down fugitive emissions

Minimize vertical drop distance of materials to transfer points to the extent feasible

Roads and Highways

Dust shall be controlled on unpaved roads using water or an alternate accepted dust
suppressant (calcium chloride or magnesium chloride)

Dust suppressants shall be applied in accordance with Environmental Best Practices For
Highway Maintenance Activities (BC MOTI 2010)

Oil shall not be used as a dust suppressant
Use of water for dust control will be in accordance with an authorization under the Water Act

Limit general site traffic to established haul routes
Define a program for sweeping or cleaning off on-site paved roads based on weather
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conditions, traffic volumes and other factors

e Along the haul route from Portage Mountain Quarry to the Hudson’s Hope shoreline
protection area, inthe eventthat project-related traffic is associated with elevated particulate
matter readings above the general road traffic and exceeding the BC ambient air quality
objective during the monitoring period (2 hour averaged value rather than 24 hour averaged
value, as a conservative approach) as described in Appendix B, apply dust suppressant
and/or street sweeping in coordination with the road owner (District of Hudson’s Hope or
Ministry of Transportation and Infrastructure)

Vehicles and Equipment

e Inspect and maintain vehicles and equipment in accordance with manufacturers’
specifications

¢ Use modern machinery and commercially available low sulphur fuels
¢ Minimize engine idling to the extent feasible

e Optimize trucking loads to reduce the number of trips between the source and destination

Asphalt Production

e Inspect and maintain the burner and air systems in accordance with manufacturers’

specifications in order to ensure that fuel consumption is reduced and carbon monoxide
and volatile organic carbon emissions are controlled

e Control the flow of aggregate to ensure that it remains clear of the combustion zone of the
burner’s flame

e Installthermocouples and othersensors to monitortemperature and pressure change within
the burner system

o Regularly calibrate these sensors in accordance with manufacturers’ specifications to
ensure that they are functioning at their optimum levels
Air Quality Monitoring and Reporting

BC Hydro will monitor air quality in the vicinity of the project, and report the monitoring results, in
accordance with the Air Quality Monitoring Program (Appendix B). Results will be provided to
contractors.
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4.2 Blasting Management

Dust, noise, and vibration from blasting have the potential to affect the health of humans, wildlife
and fish. Potential adverse effects include noise, ground vibration, air blast overpressure, fly-rock,
dust, and pollution.

All blasting must be conducted in accordance with Part 21 Blasting Operations of the Guidelines
for Workers Compensation Act and OHS Regulation.

EPPs will address, at a minimum, the following requirements if applicable:

Timing Windows

e Blasting must be conducted in accordance with Guidelines for Raptor Conservation
(BC MOE 2013)

e Blasting is prohibited:
o within 1 km of an active raptor nest from April 1 to July 31 or

o at Portage Mountain Quarry between September 15 and May 15all construction and
operations work at Portage Mountain Quarry is prohibited within 300 m of identified
bat hibernacula

o at West Pine Quarry between January 1 to March 31
¢ Blasting levels are limited at the West Pine Quarry to no greater than historical levels from
May 15 to June 14
Noise and Vibration

e Comply with applicable environmental guidelines and setbacks for use of explosives near
watercourses, including Fisheries and Oceans Canada’s Guidelines for the Use of
Explosives In or Near Canadian Fisheries Waters (Wright and Hopky 1998), or an
Authorization

Worker and Public Safety
e Implement mitigation measures to control fly rock

e Secure and limit access to blasting areas to qualified personnel involved in, and necessary
for, blasting operations

¢ Prohibit smoking in and around explosives storage locations and blasting areas
e Maintain fire-fighting equipment in explosive storage facilities and at handling areas

e Designblasts(e.g., reducing maximuminstantaneous charge, explosive type, blast pattern,
size, etc.) to control blasting energy to only that required. Blast design and supervision shall
be undertaken by qualified professionals holding appropriate and valid certification

¢ Blasting in potentially acid generating rock must be done in accordance with Appendix E
Acid Rock Drainage and Metal Leachate Management Plan
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Explosives Transportation and Storage

e Comply with all applicable legislation and regulations in connection with the use, storage,
and transportation of explosives. Transportexplosives components separately and store
them in separate and secure designated facilities, located safe distances from other
facilities as recommended by qualified professionals

Control of Blast Debris and Dust

e Dust and overpressure shall be controlled by using appropriate blast hole patterns,
detonation systems and stemming to prevent venting of blasts

e Safe overpressure limits shall be established by a qualified specialist

References
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4.3 Contaminated Sites Management

Potentially contaminated sites within the Project footprint have been identified and categorized
based on the potential for contamination. Thirteen sites were classified as potentially contaminated,
and 33 sites were classified as requiring further investigation. In addition, previously unidentified
contaminated sites or materials (e.g., soil and groundwater) may be encountered during
construction activities.

BC Hydro will:
e Provide the locations of known contaminated or potentially contaminated sites to
contractors

e Carry out further investigation on the remaining sites noted above

e Conduct arisk assessment for each site based on the investigation results and the
Project activities

e Remediate the site if required by risk assessment
The objective of the general Contaminated Sites Environmental Management Plan is to outline the
general procedures that would be followed if suspected contaminated materials are encountered
during construction.
EPPs will address, at a minimum, the following requirements if applicable:
Discovery of Potentially Contaminated Soil

e Assess all excavated and imported soils for indicators of potential soil contamination.
Indicators of potentially contaminated soils include, but are not limited to:

o Unusual appearance or odour
o Staining or sheens

o Buried debris or trash (e.g., drums, automotive parts, cleaning rags, tanks) or
o Suspect waste (e.g., batteries and metal parts)

¢ |f potentially contaminated soils are encountered during excavation, segregate these soils
from uncontaminated soil and stockpile them separately

e If potentially contaminated soils are encountered during the placement of imported soill,
segregate the entire truckload of imported soil and stockpile it separately and immediately
notify BC Hydro

e This soil shall be sampled and characterized by a contaminated sites QEP, in accordance
with Technical Guidance on Contaminated Sites 1: Site Characterization and Confirmation
Testing (BCMOE 2009)

e If confirmed to be contaminated, secure contaminated soils and restrict access to
authorized personnel and

o Only further handle potentially contaminated soils (e.g., placed or moved) after it has been
sampled and confirmed to be non-contaminated by a contaminated sites QEP

Handling, Storage and Movement of Contaminated Soil
e Take the following precautions when stockpiling potentially contaminated soils:
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o Cover with plastic sheeting or tarps to prevent erosion
o Install a berm around the stockpile to prevent runoff fromleaving the area

o Locate the stockpile at least 15 m from the Ordinary High Water Mark of any water
course or wetland

e Handle and store contaminated or potentially contaminated soil under the direction of a
contaminated sites QEP

e Track and document the transport of all contaminated material in accordance with the
Contaminated Sites Regulation

Removal of Wood Poles

Soil around wood poles may contain wood preservatives and be considered contaminated under
the provincial Contaminated Sites Regulation.

Where awood pole IS to be removed completely from the ground:

¢ All excess soil removed fromwithin one meter of the pole site during wood pole renewal work
must be disposed of at a facility authorized to accept this waste

Where awood pole IS NOT to be removed completely from the ground:

e Polesscheduledforreplacementshall be cutabout 0.5 m belowthe surrounding ground level
and the hole backfilled with native material. For poles located within Environmentally
Sensitive Areas the pole can be cut off at or below existing ground level, leaving the butt in
place utilizing non-intrusive techniques. Preferably work within Environmentally Sensitive
Areas will be conducted during frozen conditions.

Wood poles may be stored for up to 90 days. Temporary wood poles storage areas must be located
at least 10 m from water bodies and Environmentally Sensitive Areas. Storage areas must be less

than 46.5 m?.

Reference

BC Ministry of Environment, 2009. Technical Guidance on Contaminated Sites 1: Site
Characterization and Confirmation Testing. Accessvia:
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/site-remediation/docs/technical-
guidance/tg01.pdf
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4.4 Erosion Preventionand Sediment Control Management

Construction of the Site Cdam may resultin the generation of sediment. Other Project construction
activities such as relocation of Highway 29, clearing, and transmission line construction may also
generate sediment. Sediment has the potential to affect fish, fish habitat and riparian habitat,
surface water quality and land use, such as agriculture.

Sediment control system including ditches, retention ponds and settling ponds shall be designed
by a Qualified Environmental Professional. Design details, including calculations, shall be
submitted to BC Hydro. BC Hydro will make available to contractors the work that it has done
regarding construction sedimentinputs. Sediment and erosion control structures (for example straw
bales, vegetation matting) shall be certified weed free.

EPPs must identify areas of high erosion and sediment potential. EPPs must also follow the
requirements for planning, implementing and maintaining water management, erosion and
sediment control measures outlined in Appendix I: Water Management, Erosion and Sediment
Control Plan.

Erosion prevention and sediment control mitigation measures shall be desighed and installed
under supervision of a Qualified Professional who is also a Certified Professional in Erosio n and
Sediment Control (CPESC) as described in BC Hydro’s Erosion and Sediment Control Program
document, attached as Appendix J of this CEMP. Planning, installation and reporting on such
measures as described within the Erosion and Sediment Control Program (ESCP) must be
undertaken and signed-off by a QP-CPESC.

While the Plan in Appendix | shall govern overall project water management, erosion and sediment
control measures, the following are considered minimum requirements that shall be addressed in
EPPs:

Sediment Control

o Effective sediment and erosion control measures shall be installed before starting
construction to reduce the potential for introduction of sediment into watercourses

e Applying applicable aspects of Land Development Guidelines for the Protection of Aquatic
Habitat (Fisheries and Oceans Canada 1993) and Standards and Best Practices for
Instream Works (BC Ministry of Environment 2004), unless otherwise specified in the
Environmental Requirements or authorized in a permit or approval

e Design and construction shall follow the Standards and Best Practices for Instream Works
(BC Ministry of Environment2004)

e Controlrunoff and manage stormwater (for example rainfall or snow melt) and direct it away
from construction areas where excavation, spoil placement, and staging activities occur

e Prior to construction of the Jackfish Lake Road, or Project access roads, and of the
transmission line, develop, with the assistance of a hydrologist, site-specific measures to
reduce changes to the existing hydraulic balance and wetland function during construction,
including installation of culverts installed under access roads to maintain hydrologica
balance and sedimentation barriers

e |solate in-stream work areas from flowing water to prevent sediment from entering the
downstream environment except as permitted by the environmental monitor
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e The nature and location of silt fences, berms, swales, ditches, check dams, settling ponds,
and other sediment and erosion control facilities, as required

e Contingency supplies of sediment and erosioncontrol materials shall be maintained at each
construction site and workers shall be sufficiently trained in their appropriate installation
and maintenance

e Sediment and erosion control measures shall be:

o Inspected regularly at a frequency commensurate with the risk, nature, location, and
seasonality of the work

o Adapted or revised, as appropriate

o Repaired as necessaryin atimely manner, commensurate with the risk, nature, location,
and seasonality of the work

o Maintained until construction is completed and the affected areas are sufficienty
stabilized and revegetated so there is minimal risk of erosion or sedimentation at the
site as a result of construction activities

o Sediment and erosion control contingency supplies must be onsite, readily accessible,
clearly identifiable, and of sufficient quantity to respond to an event. EPPs must indicate
and describe the minimum supply of contingency supplies to be kept onsite, relevant to
the work.

e Storage and disposal of construction wastes, overburden, soil, or other substances in such
a manner as to reduce the potential for entry into any streams or watercourses including:

o Stockpiles of materials shallbe located at least 15 m fromthe Ordinary High Water Mark
of any watercourse or wetland, unless otherwise reviewed by the Environmental Monitor
and deemed to pose alow risk of sediment entry into any waterbody

o Cover stockpiles of erodible materials such as soil with plastic sheeting or tarps, or
establish vegetative cover, to prevent erosion

e Manage equipment production rates if required to reduce the amount of sediment
generated

e Use clean rock materials for riprap construction to reduce the amount of sediment that is
introduced into the aquatic environment

e When feasible, adjust the timing of construction activities to coincide with periods of high
background sediment levels in consideration of the Peace Region aquatic wildlife least-risk
windows identified in Terms and Conditions for Changes In and Abouta Stream Specified
by Ministry of Environmental Habitat Officers, Peace Sub-Region (BC Ministry of
Environment 2010)

Erosion Prevention

e Control site runoff by ditching, grading, sedimentation ponds, check dams or effective
alternatives

e Stabilize slopes by maintaining ground cover or using materials such as geotextiles/erosion
control cloth

e Leave stumps in place to reduce soil disturbance, erosion and sediment transport in the
headpond during reservoir clearing to reduce soil disturbance and potential sedimentation
issues. For clarification stumps will need to be removed for infrastructure including access
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road and construction pad construction.

e Manage vegetation and soil stripping, taking into consideration slope stability and the
proximity to sensitive habitats such as wetlands

¢ Identify natural drainages that occur within cleared areas and incorporate appropriate
sediment and erosion control measures into site planning

e Incorporate perimeter channels, as required, to catch and transport site runoff from new
construction sites and equipment staging areas

e Install water bars to direct road surface runoff away from access roads in asafe manner

e Where required, install appropriately sized culverts to reduce road failure through erosion
and to manage hydrological balance and wetland function

¢ Maintain ditches along access roads, as required, to control surface runoffand sediment
transport

e Operate machinery on land above the Ordinary High Water Mark in a manner that reduces
disturbance to the banks of watercourses

¢ Remove sediment control measures, such as plastic sheeting and silt fencing, when no
longer required, as determined by the Environmental Monitors

e Salvage and stockpile clean surface soils for site restoration

e Establish and maintain vegetative cover on the soils stockpiled for six months or longer to
prevent erosion

¢ Restore disturbed areas to a stable vegetated condition as soon as possible in accordance
with 4.12 Soil Management, Site Restoration and Revegetation

e Develop construction schedules such that reservoir clearing in the winter is maximized
Subsurface Mulching

Within the reservoir in areas with a significant component of aspen along with gentle slopes
and appropriate soil composition, subsurface mulching may be used to dispose of non-
merchantable vegetation. Subsurface mulching is not considered to be grubbing as the latter
involves complete removal of atree stump and root ball while the former only involves grinding
tree stumps and roots within the top 20 cm of soil. Subsurface mulching is effective in controlling
suckering (quick re-establishment) from subsurface roots or other root-like structures.

Areas to be subsurface mulched will be prescribed by a Quailified Professional and shown in
detailed site-maps and these prescriptions will be reviewed with crews during daily tailboard
meetings. To avoid re-suspension of mulched woody material during flooding from river
diversion and reservoir filling, subsurface mulching will not be permitted within 2 growing
seasons or less of the reservoir fill date within the entire reservoir area, or the river diversion
date within the headpond flood area. Additionally, only areas that meet the following criteria
may be subsurface mulched:

o Average slope gradient is < 20%

o Non- riparian areas (> 15 m away from any waterbody) and not within an active
floodplain

o Free of surface drainages and gullys that would not meet the criteria for establishment
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of a riparian area but might otherwise concentrate runoff flow
o Free of animal dens and active bird nests

As soon as they are snow-free, all subsurface mulched areas will be re-seeded by the
Contractor with a reclamation seed mix according to the CEMP requirements.
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4.5 Fisheries and Aquatic Habitat Management

Construction activities may affect aquatic habitat and riparian areas. Potential effects include
alteration of aquatic habitat and reduction of fish health and survival. Clearing of all project
construction sites, includingbut not limited to the reservoir, transmission corridor, Highway 29, dam
site and quarries will be conducted in accordance with Section 3.5 of the Vegetation Clearing and
Debris Management Plan.

EPPs will address, at a minimum, the following requirements if applicable:

Protection of Aquatic and Riparian Habitat

Description of the areas and types of aquatic and riparian habitat with the potential to be
adversely affected from construction activities, and mitigation measures and best
management practices proposed to reduce, avoid, or offset potential adverse effects

Unless otherwise authorized in a permit or approval, construction activities will be
conducted in accordance with:

o A Users’Guide to Working In and Around Water (B.C. Ministry of Environment, 2009)

Except at the Dam Site Area (see Figure 2) during clearing, prohibit construction within
15 m of the Ordinary High Water Mark, unless the activity was described in the EIS

Avoid construction and installation of transmission structures and associated infrastructure
(i.e. anchors, guy wires) below the high water mark of any watercourse

Inform the EM prior to working within 30 m of a watercourse or wetland
Use existing roads, trails, or cut lines, wherever possible

Retain a 15 m machine-free riparian buffer from the Ordinary High Water Mark of
watercourses and waterbodies during clearing, except where worker safety prohibits
manual tree falling and vegetation removal methods, and as addressed in a site specific
prescription prepared and endorsed by a QEP. The rationale for the safety exemption must
be documented in the prescription

Locate lay-down and material storage areas at least 15 m fromthe Ordinary High Water
Mark

Clearly flag or otherwise delineate riparian areas throughout all phases of construction

Prevent debris and deleterious substances from entering watercourses without effective
isolation or a non-toxic chemical barrier to prevent mixing with the surroundingthe water
column

Screen the intakes of any pumps in accordance with Fisheries and Oceans Canada’s
Freshwater Intake End-of-Pipe Fish Screen Guidelines (Fisheries and Oceans Canada
1995)

Conduct visual and/or hydrophone monitoring of underwater sound pressure levels and
fish during pile driving, as per BC Marine and Pile Driving Contractors Association’s Best
Management Practices for Pile Driving and Related Operations (BC Marine and Pile Driving
Contractors Association 2003). Implement mitigation measures if the threshold of 30 kPa
is exceeded
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e During Reservoir Filling and Operations (see Appendix F), maintain in the Peace River, as
measured immediately downstream of the Site C dam:

o aminimum flow of 390 cms
o aminimum flow of as ordered by an Engineer under the Water Act
e Use readily biodegradable hydraulic fluids in equipment working within or above water

Sediment Controls

Install effective sediment and erosion control measures and conduct construction activities in a

manner which reduces the potential for siltation into watercourses in accordance with Section4.4 of
this CEMP.

Work Timing Windows

Unless otherwise specified in the Environmental Requirements, conduct construction activities
within watercourses only during the Peace Region aquatic wildlife least-risk windows identified in
Terms and Conditions for Changes In and About a Stream Specified by Ministry of Environmental
Habitat Officers, Peace Sub-Region (BC Ministry of Environment 2010).

The least-risk window does not apply if:

e The stream channel is naturally dry (no flow) or frozen to the bottom at the worksite and the
instream activity will not adversely impact fish habitat (e.g., result in the introduction of
sediment into fish habitat), or

e Construction of awinter crossing is proposed and such work does not adversely impact the
stream channel (including stream banks), fish habitat or fish passage
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Fish Salvage and Relocation

Unless otherwise specifiedin the Environmental Requirements, fish salvage shall be conducted
prior to the start of construction activities to capture and relocate any fish present within the work
area. Fish salvage and relocation plans will be developed that take into account the following
considerations:

Fish salvage activities will be conducted in accordance with fish collection permits issued
by MFLNRO and/or DFO

Where feasible, prior to instream construction work, exclude fish from a section of the
watercourse using stop-nets or other suitable measures

Stop-nets should remain in place for the duration of the instream work, and should be
monitored to ensure that they remain free of debris and continue to prevent fish access to
the work area

Fish should be captured by electrofishing, seining, trapping or a combination of these
methods

Alternative fish salvage approaches will be implemented in advance of those works where
work area isolation or fish exclusion is not expected to be technically feasible or effective,
such as certain instream work components in the mainstem of the Peace River. The intent
is to capture those species and life stages that are expected to remain in the work area
given the nature of the works being undertaken (i.e., less mobile fish such as species with
small adult body size, and juvenile life stages of large fish species). Fish will be captured in
advance of the works using methods suited to the habitat where work s planned. Backpack
and/or boat electrofishing are potential capture techniques that are suited to these habitats,
though other techniques may also be suited. Fish will be relocated well downstream of the
work area

Transport and release salvaged fish into suitable habitat (e.g., habitat in which they are
likely to survive), and within the same reach either above or below the construction area,
and in a location that would not require re-salvaging. Planning for release locations should
also take into account the number of fish expectedto be released and the capacity of the
habitat. Multiple release locations may be required when large numbers of fish are released

Fish holding times should be as short as feasible to reduce stress on salvaged fish.
Maximum holding times should be specified for each fish species requiring salvaging

Fish salvage plans in the construction headpond or in the Peace River downstream of Site
C should be developed in coordination with the effectiveness monitoring program titled:
Fish and Fish Habitat Productivity - Stranding monitoring program

The potential for fluctuating water levels to re-water salvaged areas, the requirement to monitor for
this, and the requirement to conduct additional fish salvage as required.
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Water Crossings and Instream Works

e As described in the Project’s Environmental Impact Statement (EIS Vol 2, Section 11.1.2),
existing hydroelectric developments have influenced fluvial geomorphology and sediment
transportin the Peace River, resulting in vegetation encroachment onto gravel bars and
side channels along the river and an overall reduction in the active channel width. While
delineating active channels and the Ordinary High Mark for water crossings and instream
works, the QEP will take into account channels that are expected to be active only under
the current regulated flow regime.

e Water Crossings and Instreams Works requirements shall be applied to all manner of in-
stream work, including but not limited to road crossings, rip rap placement, coffer dam
installation and maintenance, in-river excavations, structure placement below top-of-bank,
etc.

e Avoid instream construction activities on fish-bearing watercourses during construction of
access road crossings where feasible

e Unless otherwise authorized in a permit or approval, the design and construction of water
crossings shall follow applicable aspects of:

o Standards and Best Practices for Instream Works (Ministry of Water, Land and Air
Protection 2004)

o Measures to Avoid Causing Harm to Fish and Fish Habitat (Fisheries and Oceans
Canada 2013)

o Fish-stream Crossing Guidebook (Ministry of Forests, Lands and Natural Resource
Operations et al, 2012)

e Per Standards and Best Practices for Instream Works (2004), temporary fords are
temporary stream crossings installed to allow transportation or material movement across
a channel for a limited period of time. Fords may be used in certain situations to gain
access to temporary work areas when bridges or other crossing structures are not required
(e.g., bridges for hauling harvested timber)

o Atemporary ford may be used multiple times at a given location for clearing and debris
management below the reservoir 5 year beach line

o The construction of a temporary ford must be undertaken in accordance with Section
39 (v) of the Water Sustainability Regulation

o Allfording willfollow guidance fromaQEP to reduce potential effects on aquatic habitat.
Fords may not be used for the skidding of logs

o QEP prescriptions for fords will require the following detalils:
o information on site access (including alternative sites assessed)
o timing of work
o machineryto be used

o provision that instream work is considered high risk (per section 2.4.1) requiring full-
time environmental monitoring

o provision that all equipment will be clean, free of grease and use biodegradable
hydraulic oils
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o substrate protection, ESC mitigation and restoration requirements

e QEP prescriptions for fords must be provided to BC Hydro and the IEM prior to conducting
work. Work crews must receive environmental orientation from the environmental monitor
prior to constructing or using fords. Additionally, copies of QEP fords prescriptions will be
provided in weekly environmental monitoring reports.

e Design and construct clear-span structures to avoid placement of materials such as
abutments and rip rap below the high water mark of any watercourse where feasible

e [solate instream construction areas in accordance with Appendix 14.2 Work Arealsolation
of Standards and Best Practices for Instream Works (BC Ministry of Environment, 2004)
and/or as authorized in an applicable permit or approval

e Design and construct approaches so that they are perpendicular to watercourses to reduce
disturbance to or loss of riparian vegetation where feasible

¢ Design and construct bridges so that stormwater runoff from bridge decks, side slopes, and
approachesisdirected into aretention pondor vegetated areato remove suspended solids,
dissipate velocity and prevent sediment and other deleterious substances from entering
watercourses, or design and construct drainage on industrial/forestry bridges as per S.
3.10.5 of the Forest Service Bridge Design and Construction Manual (FLNRO 1999) and on
public highway bridges as per S. 1.8.2 of the Bridge Standards and Procedures Manual,
Volume 1, Supplement to CHBDC S6-14 (MOTI 2016)

o |If replacement rock reinforcement/ armoring is required to stabilize eroding inlets and

outlets of a culvert, the following measures shall be incorporated:

o Place appropriately-sized, clean rocks into the eroding areas associated directly with
the inlet or outlet
Obtain rocks from above the high water mark of any watercourse

o Avoid the use of rock that is acid-generating

o Install rock at a similar slope to maintain a uniform stream bank and natural stream
alignment

o Do not place rock where it interferes with fish passage or constricts the channel width

Removal of Naturally Occurring Woody Debris

¢ Naturally occurring woody debris is described in the Vegetation Clearing and Debris
Management Plan

e Mobilization of naturally occurring woody debris during creation and operation of the river
diversion head pond and during flood events presents arisk to the river diversion tunnels.
Mobilization of naturally occurring woody debris during creation of the reservoir presents a
risk to the earthfill dam. The removal of woody debris within the future headpond area,
reservoir area, and from the Peace River’s larger tributaries (e.g., Moberly River, Cache
Creek and Halfway River) in advance of river diversion and reservoir filling will reduce this
risk

e Theremoval of woody debris will occur in accordance with relevant provincial and federal
approvals/authorizations

o Loose woody debris shall be targeted for removal. Where it is not practical to remove loose
woody debris, it shall be cut into segments no longer than 4m
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e Partially buried woody debris shall also be targeted for removal when the debris piece is
>4min length (including root ball), >0.2min diameter, and less than 50% of the debris piece
is buried

e |tis not always practical to remove instream and floodplain woody debris during winter
conditions. Woody debris can be frozen into the substrate and/or buried under snow and
difficult to find. Consequently, QEPs can consider the removal of instream and floodplain
woody debris with machinery in unfrozen conditions

e Any instream or floodplain removal of woody debris must be accompanied by a QEP site
specific prescription

e Woody debris that is within the wetted channel at the time of removal may be removed with
machinery during and outside the fisheries least risk window (July 15 to August 15). If
woody debris is removed within the wetted channel outside the fisheries least risk window,
the QEP’s site specific prescription must include an assessment of fisheries timing risks.

e Woodydebristhat is notin the wetted channel may be removed with machinery both during
and outside the fisheries least risk window

e Skidding woody debris across dry gravel bars or in frozen conditions for the purpose of
woody debris removal or movement of debris to piles can be considered in QEP
prescriptions. When skidding is complete all skid trails should be inspected for any ESC
concerns. Skidding woody debris below the wetted perimeter of a watercourse in unfrozen
conditions is not allowed

e Naturally occurring woody debris that cannot be collected during clearing activities may be
mobilized by the diversion tunnel head pond and subsequent reservoirinundation. This
debris will be intercepted by a number of purpose built structures (booms and piles) to
prevent woody debris impacting the diversion tunnel and dam. The build up of woody
debris may need to be collected with machinery. Instream work with machinery may be
required to remove woody debris in some locations during operation of the diversion
tunnels. QEP prescriptions will be required for this work

o QEP prescriptions for instream and flood plain woody debris removal will be prepared for
each river reach. QEP prescriptions will require the following details:

o woody debris removal methodology and machinery to be used
o timing of work

o provision that instream work is considered high risk (per section 2.4.1) requiring full-
time environmental monitoring

o provision that all equipment will be clean, free of grease and use biodegradable
hydraulic oils

o marked out skidding routes, ESC mitigation and restoration requirements

o QEP prescriptions forinstream and flood plain woody debris removal must be provided to
BC Hydro and the IEM prior to conducting work. Work crews must receive environmenta
orientation from the environmental monitor prior to starting work. Additionally, copies of
QEP prescriptions will be provided in weekly environmental mo nitoring reports.
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Water Isolation and Diversion

If it is necessary to complete work within the stream channel, dewatering the site will proceed after
effective fish salvage has been completed. The following guidelines shall be implemented during
isolation and dewatering:

The isolation of the work area must not cut off flow to downstream portions of the stream
(below the isolation area) at any time during construction. The point of discharge to the
stream should be located immediately downstream of the work area and upstream of the
fish stop fence

If surface flow is present, water from upstream should be diverted with a suitable method,
such as through adiversion channel, gravity bypass pipe, or by pumping around the site.
The point of discharge to the stream should not result in sedimentation, scour, or erosion

If flowis redirected through atemporary diversion channel, the channel should be lined with
an appropriate material (e.g., filter cloth, clean gravel) to prevent erosion of the exposed
channel bed

Following isolation of the work area, sediment laden water that accumulates within the site
due to groundwater flow or seepage should be pumped to a suitable sedimentation pond
or vegetated area, far enough from the watercourse to prevent direct re-entry into the
channel. Excavation of a small sump upstream and downstream of the work area will assist
in collecting seepage, which can then be pumped away from the watercourse

The isolation and diversion structures and equipment shall be monitored and regularly
maintained until the works are sufficiently completed and until the Environmental Monitor
determines that there is no longer a risk of adverse effectsto aquatic resources or water
quality as a result of flowing water through the work areas

Decommissioning and Site Restoration

Unless otherwise authorized in a permit or approval, decommission and remove temporary
structures used during construction within the construction season that they are deemed to
be no longer required

Upon completion of construction activities, remove surplus materials and wastes from the
work sites, and dispose at appropriate facilities

Install and maintain appropriate sediment control measures until such time that natural
vegetation becomes established

Tothe extent possible, restore surface soil adjacent to the stream channelusing low impact
equipment under dry soil conditions

Restore riparian management areas disturbed during work to a stable vegetated condition
as soon as possible in accordance with 4.12 Soil Management, Site Restoration and
Revegetation

Where possible, re-establish ground cover to allow adequate vegetative growth prior to the
onset of rainfalland snowfall events. If this is not possible, alternate erosion measures must
be provided

Upon completion of restoration activities, remove all remaining sediment and erosion
control measures, unless necessary to protect areas where vegetation is naturally
establishing
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¢ Remove all equipment, supplies and materials associated with the work

Aquatic Invasive Species

Equipment arriving at the Project area could have been in contact with aquatic invasive species.
To avoid the introduction aquatic invasive species, EPPs must address, at a minimum, the
following:

e Listall pieces of equipment used for the Work covered by the EPP that may have come in
contact with aquatic invasive species outside of the Project Area

e Demonstrate compliance with the BC Wildlife Act’s Controlled Alien Species Regulations

e Measures to avoid the introduction of aquatic invasive species into the Project area,
including procedures for equipment inspection, cleaning and treatment of wash water
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https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/natural-resource-
use/resource-roads/fish-stream_crossing_web.pdf
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4.6 Fuel Handling and Storage Management

During construction, fuels willbe delivered to and stored on the site forrefuelling of service vehicles,
equipment and machinery. Mishandling of fuels could affectgroundwaterand surface water quality,
and fish and wildlife habitat. Spilled fuelswould create afire hazard.

EPPs will address, at a minimum, the following requirements if applicable:

¢ Unlessotherwise authorized inapermitor approval, plan, design, and construct fuel storage
and handling facilities following applicable aspects of the Standards and Best Practices for
Instream Works (BC Ministry of Environment 2004)

e Locate storage, handling and equipment and vehicle maintenance and repair sites on flat,
stable ground, at least 30 m from the Ordinary High Water Mark of watercourses and
wetlands

e Store single tanks, barrels, and containers greater than 23 litres containing hydrocarbon
products within impermeable containment designed to contain not less than 110% of the
volume of the container. Containers must be transported upright and secured to prevent
shifting and toppling. Impermeable containment is required for stationary fuel storage as
well as mobile fuel storage (i.e., fuel trucks) when remaining on site overnight (CCME 2003)

e Store multiple tanks, barrels and containers, each greater than 23 litres, containing
hydrocarbon products within impermeable containment designed to contain not less than
the sum of: (a) the capacity of the largest storage tank located in the contained space; plus
(b)10% of the greater of : (i) the capacity of the largest tank; or (ii) the aggregate capacity of
all other storage tanks located in the contained space

e Containers must be transported upright and secured to prevent shifting and toppling.
Impermeable containment is required for stationary fuel storage as well as mobile fuel
storage (i.e., fuel trucks) when remaining on site overnight (CCME 2003)

e Containers for hydrocarbon products greater than 23 litres can be stored inside buildings
with concrete floors if secondary containment such as plugged floor drains is in-place and
the containers are protected with clear signage and barriers

e Store and transport containers that are 23 litres or less in an equipment box of a vehicle
that is capable of containing the total quantity of fuel in the container(s) should it leak or
spill. If not stored in an equipmentbox store these containers in impermeable containment
as per the above requirements for containers greater than 23 litres

e Store non-hazardous liquids other than water > 15 m away from waterbodies or ditches that
connect with waterbodies, or store withinimpermeable containment designed to contain not
less than 110% of the volume of the container

e Operate storage area(s) so that containment systems remain effective during wet weather,
and provide protection against theft and vandalism

e Sites shall have a written Spill Contingency Plan with required actions specified and will
include the names of those to be contacted

e Plastic containers used to carry petroleum products shall be designed for that purpose
e Verify that containers do notleak and are sealed with a proper fitting cap or lid
e Label containers according to the Transportation of Dangerous Goods Act Regulations
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e Transport hydrocarbons to and within construction areas, in conformance with the
requirements of the Transportation of Dangerous Goods Act

o Refuel equipmentat least 30 m fromthe Ordinary High Water Mark of watercourses and
wetlands. In locations where this is not practical, describe and implement protective
measures to ensure that all spilled fuelis contained and recovered. This includes measures
to prevent spills during fueling of boats

e Ensure all siteswhere fuelhandling and storage is happening are equipped with appropriate
spill kits

¢ Inspectvehicles and equipment, including their hydraulic fittings, daily to verify thatthey are
in good condition and free of leaks, and excess oil or grease

e Compressors/generators required at helicopter fly-in sites shall be placed in an
impermeable containment area designed and constructed to contain 110% of the volume of
any potential fuel spill. Absorbent pads shall be included in the “fly box” tool kits for sites
requiring fuel containing equipment

e Store fuels separately from corrosive materials

¢ Prohibit smoking in the vicinity of fuel storage and dispensing facilities in accordance with
the Occupational Health and Safety Regulations

e An inspection program for fuel storage (i.e., tanks and transfer systems) and dispensing
locations and equipment shall be developed by a qualified professional, and implemented
by the contractor. This program shall be submitted to and accepted by BC Hydro prior to
construction of fuel storage and dispensing facilities

Reference

BC Ministry of Environment, 2004. Standards and Best Practices for Instream Works. Access
via:

http://www.env.gov.bc.ca/wld/documents/bmp/iswstdsbpsmarch2004. pdf

Canadian Council for Ministers of the Environment. 2003. Environmental Code of Practice for
Aboveground and Underground Storage Tank Systems Containing Petroleum And Allied
Petroleum Products. Access via:

http://www.ccme.ca/files/Resources/csm/pn_1326_e.pdf
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4.7 Groundwater Protection

Project construction activities that have the potential to affect groundwater quality include, but are
not limited to:

e Storage, use, and potential spills of fuels, chemicals and hazardous materials
e Reservoir filling

e Excavation, drilling, and construction around springs and groundwater seeps as well as
other activities that can expose groundwater to surface contamination

e Activities that produce waste fluid and water which could infiltrate into the ground (e.g.,
washing of cement and concrete, camp septic systems, equipment maintenance)

EPPs will address, at a minimum, the following requirements if applicable:

Use of Groundwater

e Non-domestic groundwater diversion or use is regulated under the Water Sustainability Act
and the Groundwater Protection Regulation (2016)

o Identification of licensing requirements for groundwater use

Managing Infrastructure Prior to Inundation

e Inspect all properties with infrastructure within the proposed reservoir footprint for potential
sources of groundwater contamination prior to reservoir inundation. Potential sources of
contamination include:

o Building infrastructure

o Septic tanks and fields

o Underground storage tanks

o Debris and waste, within buildings and on the property

o Decommission identified potential sources of contamination associated with properties and
infrastructure within the reservoir footprint, prior to reservoir inundation

e Decommission water wells that will potentially be directly inundated by reservoir filling prior
to reservoir filling

e Identify, characterize and remediate contaminated sites in accordance with the
Contaminated Sites Management Plan
Groundwater Protection Measures
¢ Drilling will be conducted in accordance with the Groundwater Protection Regulation
e Waste liquid shall only be discharged to ground:
o If it has been sampled and meets applicable standards

o Inaccordance with a permit or other provincial authorization, or an applicable regulation
or code of practice
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4.8 Hazardous Waste Management

Hazardous wastes include, but are not limited to, asbestos, fuels, used fuels, oils, oil filters,
greases, bitumen’s, lubricants, solvents, cement, paints, solvents, batteries, cleaners, dust
suppressants, PCBs, and used spill cleanup materials. Hazardous waste that is spilled could affect
surface water quality, air quality, fish habitat, or wildlife habitat.

EPPs will be developed in accordance with Hazardous Waste Legislation Guide (BCMOE 2005).
EPPs will address, at a minimum, the following requirements if applicable:

Store, handle and transport hazardous materials to avoid loss and to allow containment and
recovery in the event of a spill in accordance with all applicable legislation, including, but
not limited to, the BC Fire Code, the National Fire Code of Canada, and the Transportation
of Dangerous Goods Act

Designate onsite areas for the transfer and limited temporary storage of hazardous
materials and wastes. The area(s) shall be located at least 30 m fromthe Ordinary High
Water Mark of any waterbody, clearly labelled and appropriately controlled. BC Hydro may
inspect designated area(s) at any time and may require the prompt removal of any
hazardous materials which are not in active use

Adequately train site personnel in the handling and transportation of hazardous materials

Dispose of hazardous wastes generated during construction in compliance with the BC
Hazardous Waste Regulation under the Environmental Management Act

Where construction activities involve the handling, storage, and removal of hazardous
wastes, contractors shall maintain the following records:

o Inventories of types and quantities of wastes generated, stored, or removed
o Manifests identifying licensed waste haulers and disposal destinations
o Disposal certification documents

Reference
BC Ministry of Environment, 2005. Hazardous Waste Legislation Guide. Access via:
http://www2.gov.bc.ca/gov/DownloadAsset?assetld=51C5BF7BBC8140FA93CE2C9AEABBC

042
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4.9 Heritage Resources Management

Heritage resources include archaeological, historical, and paleontological sites, objects and
features. Construction activities that disturb land could affect heritage resources. In addition to
heritage sites, there may be locations of cultural importance (e.g., areas of current traditional use)
identified by Aboriginal Groupsin the area.

All construction sites require completion of a heritage assessment, in the snow-free season, prior
to the start of constructionactivities. These assessmentswere completed duringthe environmenta
assessment phase prior to construction in most areas. Any areas still requiring a heritage
assessment prior to commencement of Work shall be identified in an EPP as indicated below.

BC Hydro will:

e Retain a Heritage Specialist to coordinate BC Hydro’s heritage obligations with the
Contractors working on the Project

e With the assistance of the heritage specialist, develop a Project-wide construction Heritage
Resource Management plan (HRMP) that describes the measures that will be used to
mitigate the adverse effects of the Project on heritage resources

e Through its Heritage Specialist obtain permits under the BC Heritage Conservation Act that
are required for the construction of the Project, which are anticipated to include
requirements with respect to the assessment, mitigation and management of heritage
resources and requirements to undertake construction activities within protected heritage
sites

¢ Invite Aboriginal Groupsto identify to BC Hydro any locations of cultural importance within
planned construction areas; lead discussion with Aboriginal Groups, the Heritage Specialist
and applicable contractors to identify feasible avoidance or mitigation measures for
locations of culturalimportance made known to BC Hydro; directits contractors with respect
to avoidance or mitigation measures for such locations

Contractors will be responsible to include heritage requirements as part of an EPP as applicable
to the scope of work covered by the EPP. Contractors will be required to cooperate with BC Hydro’s
Heritage Specialist to develop the heritage requirements of an EPP, and to provide the Heritage
Specialist with information in atimely manner about the scheduling of planned work. The Heritage
Specialist will support the Contractor in developing the EPP by providing the following as
applicable:

e Maps and digital data identifying:

o Areas within planned construction locations where heritage assessments are not
completed and still required

o Recorded heritage sites
o Required heritage mitigation and protection measures

e Review of maps of contractors planned construction locations and activities prior to
construction commencing to identify heritage management requirements

e Completion of required heritage assessments in accordance with applicable legislation and
conditions of permits issued under the BC Heritage Conservation Act, where heritage
assessments have not been completed in any construction locations

e Confirmation of the status and timing of planned mitigation for known heritage resources in
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accordance with permit conditions issued under the BC Heritage Conservation Act

e Confirmation of the status of Heritage Conservation Act permits prior to disturbance of
known heritage resources

e Implementation of required heritage surface inspections or monitoring after initial ground
disturbance associated with stripping, grubbing or excavating within known archaeological
sites, in accordance with the conditions of permits issued under the BC Heritage
Conservation Act

e Qualified Environmental Professionals as required if the contractor discovers a chance find
of any previously unrecorded heritage resources and any human remains found during
construction activities in accordance with the HRMP, applicable legislation and conditions
of permits issued under the BC Heritage Conservation Act

EPPs will address, at a minimum, the following heritage requirements if applicable, in accordance
with the HRMP:

e Heritage site management requirements, including conditions of permits issued under the
BC Heritage Conservation Act

e Procedures forthe delineation, on maps and on the ground, of known heritage sites within
Work Areas to support implementation of site specific heritage site management
requirements

e Prohibitions on workers, during the course of their work, from destroying, excavating,
altering or collecting any heritage resource without authorization under a BC Heritage
Conservation Act permit

e Prohibitions on workers from disturbing, destroying or collecting heritage resources for
personal purposes

e Implementation of monitoring procedures as specified in the HRMP and as specified in
permits issued under the BC Heritage Conservation Act

e Chance find procedures with respect to heritage resources, including definition of heritage
resources subject to chance find reporting, initial response procedures, and guidelines for
determining further action and management of newly found heritage resources

References
BC Ministry of Forests, Lands and Natural Resource Operations, 1998. Archaeological Impact

Assessment Guidelines. Access via. _
https://www?2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/natural-resource-
use/archaeology/forms-publications/archaeological_impact assessment quidelines.pdf

BC Ministry of Forests, Lands and Natural Resource Operations, 2011a. British Columbia
Archaeological Resource Management Handbook. Access via:
https://www.for.gov.bc.cal/ftp/archaeology/external/!publish/Web/handbook_for_local_government

s.pdf
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4.10 Ice Management

BC Hydro operates its existing Peace River facilities under a joint agreement between the
provinces of BC and Alberta (Alberta - British Columbia Joint Task Force on Peace River Ice). The
Project will be operated in accordance with the agreement. One of the management objectives of
the joint agreement is to control flows from BC Hydro’s facilities in a way that avoids downstream
flooding during ice formation and breakup. Existing ice management practices will continue during
the construction phase of the Project.

Construction of the Site C dam will occur in two stages. Stage 1 (channelization) consists of
restricting the channel and is expected to last through two or three winters. Stage 2 (diversion)
consists of diverting the flow through tunnelsin order to isolate the area where the earthfill dam will
be constructed acrossthe Peace River and is expected to last through three winters.

BC Hydro will retain a qualified professional to develop and implementa Head Pond Ice Monitoring
Plan for the Stage 2 diversion phase of construction. The objectives of the Head Pond Ice
Monitoring Plan are to:

e Ensure that ice hazards such as ice jams, and ice accumulation on the construction
headpond and downstream of the Project are managed during construction in consideration
of worker and public safety

e Establish protocols for managing ice on the construction headpond so that water levels are
maintained at a safe level below the top of the temporary cofferdams

Results of this Plan will be reported to BC Hydro and upstream operations will be adjusted
accordingly to maintain free flow of water through the diversion tunnels, and sufficient freeboard at
the temporary cofferdams.

Monitoring of the downstream ice front will continue as per the operating procedures of the Joint
Task Force on Peace River Ice.
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4.11 Noise and Vibration Management

The potential to affectnoise sensitivereceptors (e.g., residences, campgrounds, schools, hospitals,
sensitive wildlife) depends on the type of activity and the proximity of that activity to the receptor.
The following activities will take place close to residences or campgrounds and therefore the control
of noise and vibration is particularly important at the following locations:

e 85th Avenue Industrial Lands: excavating, loading, conveyor operation
e Reservoir clearing

e Construction of Hudson’s Hope berm

¢ Relocation of Highway 29 segments

BC Hydro will notify residents in the vicinity of the project of construction activitiesin accordance
with the Construction Communications Plan (Appendix C) and the Aboriginal Group
Communication Plan (Appendix D).

Highway 29 construction work will be conducted in accordance with the MOTI 2016 Standard
Specification for Highway Construction (Volume 1, Section 165.16.01).

In the event that a noise compliant is made during construction, BC Hydro will work with the
complainant to resolve or come to a mutually agreed upon resolution in accordance with Section
3.1.1 of the British Columbia Noise Control Best Practices Guidelines (BC Oil and Gas
Commission, 2009). The dam site will be excluded from this arrangement.

EPPs must include a noise management program that describes:

e Any construction activities that create noise that could reasonably be expected to
disturb residents in close proximity to the Site and

e The mitigation measures the Contractor will undertake to lessen the impact of the noise
created by such construction activities
EPPs will address, at a minimum, the following requirements if applicable:
e Retain or erect acoustic barriers, fencing, and vegetative screens as appropriate
¢ Maintain equipment in good working order
¢ Outfit equipment with the appropriate silencers and mufflers, as designed

e Use electric motors, pumps and auxiliary equipment that meet current acoustic industrial
and regulatory standards

e Locate stationary equipment away from noise receptors

¢ Restrict helicopter use to defined flight paths to and from construction sites in order to
reduce noise effects on local residents

e Schedule construction activity near homes to reduce the period of disturbance

e Minimize construction traffic and deliveries on local roads during night-time hours (22:00-
07:00) to the extent feasible

¢ Implement drive-through pathways for material drop off or pick-up to reduce use of back-
up alarms
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Prohibit free swinging tailgates
Minimize vehicle idling to the extent feasible
Minimize the length and duration of helicopter flights to the extent feasible

85th Avenue Industrial Lands

The area surrounding 85th Avenue Industrial Lands includes residences and is sensitive to
disturbances. The noise management program for 85" Avenue Industrial Lands shall include:

Install perimeter fencing around the construction site to restrict access
Direct site lighting into the site
Install a 3 m high berm along all boundaries of the site at the start of site development

Consider the use of secondary berms or portable enclosures or barriers closer to
construction activities as ameasure to reduce visual or noise impacts

Retain existing vegetation where feasible to maintain a natural visual and noise buffer, and
consider planting vegetation as ameasure to reduce visual or noise impacts

Install portable acoustic barriers near the conveyor belt hopper and an enclosure for the
on-site portion of the conveyor belt

Manage noise associated with the off-site portion of the conveyor belt by enclosing it, or by
providing an alternative that is as effective in managing noise associated with operation of
the conveyor

If feasible, use silentback-up alarms during night-time operations

Design a work and noise management schedule that allows an uninterrupted eight hour
sleep schedule for Project workers

Reference
MOTI 2016 Standard Specification for Highway Construction (Volume 1, s 165.16.01)

BC Oil and Gas Commission, 2009. British Columbia Noise Control Best Practices Guidelines.
Access via;
https://old.bcogc.ca/node/8152/download

sitecproject.com Page 66 Revision 12, October 23, 2023


https://old.bcogc.ca/node/8152/download

BCHydro -
Construction Environmental ManagementPlan

Power smart Site C Clean Energy Project

4.12 Soil Management, Site Restoration and Revegetation

Soil management, site restoration, and revegetation activities are intended to restore and revegetate
areas disturbed during Project construction to a safe and environmentally acceptable condition that
minimizes or prevents soil erosion and the colonization of invasive plants.

Soil management entails activities intended to temporarily store organic soils and coarse woody
debris so that these materials can be used to support site restoration objectives. Site restoration
activities are designed to recreate the conditions that support the re-establishment of a natural
ecosystem state on disturbed sites, or the re-establishment of agricultural landscapes. Revegetation
activities support the natural re-establishment of suitable plant cover on disturbed sites.

BC Hydro has developed a Soil Management, Site Restoration and Revegetation Plan (Appendix H)
that provides specific objectives to be incorporated into contractor-prepared EPPs. The following
sections provide a summary of the related environmental management specifications in Appendix H
to be implemented during and after Project construction.

Soil Management

e Identify and appropriately store soil, overburden material and coarse woody debris that
could be used to create habitat features during site restoration

¢ Design, construct and protect soil stockpiles to reduce soil erosion

e Restore soils within agricultural areas, including replacement of topsoil to maintain
agricultural productivity in consultation with a Professional Agrologist

e Minimize compaction of undisturbed soils to the extent feasible

e Restore site drainage patterns to natural flow conditions upon completion of soil movement
activities, where feasible

Site Restoration

e Provide a schedule of site restoration activities that outlines the progressive reclamation of
any temporary disturbance within one year of completion of activities

e Apply certified weed free seed mixtures as specified in Appendix H

e Restore borrow and quarry areas developed forthe Project in accordance with Part 10 of
the Health, Safety and Reclamation Code for Mines in British Columbia (BC Ministry of
Energy, Mines and Petroleum Resources, 2008), relevant permit conditions, and the site
development plan before the end of the construction season that construction ceases at the
site

o Comply with applicable MOTI standards during revegetation of road rights-of-way along
Highway 29, except where those requirements conflict with this CEMP, in which case the
latter requirement shall prevail

e Contour disturbed slopes to landforms which are safe and stable and compatible with
adjacent landforms and proposed future use/ restoration objectives

e Create swales and knolls on slopes while maintaining the overall specified slope angles

e Scarify soil surfaces so there are rough and loose, unless the nature of the materials render
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them susceptible to erosion

e Return water drainage patterns to pre-disturbance conditions unless specific requirements
are required due to Project reliability and safety requirements

Revegetation

o Prepare arevegetation plan that is appropriate to the following four landscape categories

Landscape Defining Features Planting Recommendations
Category
South aspect Slopes with grades >10% Seed mix per Appendix H
slopes Woody debris
Regionally appropriate tree seedlings
North aspect Slopes with grades >10% Seed mix per Appendix H
slopes White spruce seedlings
Woody debris
Riparian Areas Within 15 mofthe ordinary Woody debris
high water mark Live stakes of balsam poplar, willow

and red-osier dogwood
For riparian areas to be inundated,
Seed mix per Appendix H
Plateau Areas Slopes with grades <10% Woody debris
that are south aspect, north  Seed mix per Appendix H
aspectorriparian

e Implement the revegetation plan within one year after completion of construction activities
at a site

o Assess the effectiveness of restoration and revegetation works through monitoring and
implement corrective actions as necessary to achieve Project objectives

References

BC Ministry of Energy, Mines and Petroleum Resources, 2017. Health, Safety and

Reclamation Code for Mines in British Columbia. Access via:
https://www?2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-
mining/documents/health-and-safety/code-

review/health _safety _and_reclamation_code 2017 rev.pdf

Northeast Invasive Plant Committee, 2015
http://prrd.bc.ca/wp-content/uploads/pagel/invasive-plants/2015|PCPRRD-Strateqgic-Plan-and-

Profile.pdf
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4.13 Spill Prevention and Response

Spills of chemical or fuels spills, will be reported in accordance with Table 2.

Activities that involve potentially harmful or toxic substances such as oil, fuel, antifreeze, and
concrete will follow approved practices and consider Develop with Care 2014: Environmental
Guidelines for Urban and Rural Land Development in British Columbia (BC MOE 2014) or mitigation
measures described herein.

Equipment will be maintained according to manufacturers’ specifications to reduce the likelihood of
spills.

EPPs will adhere to requirements of the Spill Reporting Regulation, BC Transportation of
Dangerous Goods Act, Environmental Emergency Regulations and the Canada Transportation of
Dangerous Goods Act. Each Plan shall also meet current BC Ministry of Environment Guidelines
for Industry Emergency Response Plans or equivalent.

EPPs will address, at a minimum, the following requirements if applicable:

Spill Prevention
e Specific instructions on how to reduce the risk of spills

e Storage, handling and labelling of fuels and other hazardous materials. Fuel storage and

handling procedures shall be consistent with A Field Guide to Fuel Handling, Transportation
and Storage (BC MWLAP 2002)

o Implementation of a risk assessment process for recognizing potential hazards and
minimizing fuel spills consistent with Section 7 of A Field Guide to Fuel Handling,
Transportation and Storage (BC MWLAP 2002)

e Equipment refueling and servicing procedures. Machinery shall only be serviced, refueled
and washed in designated areas, located at least 30 meters from the Ordinary High Water
Mark of any watercourse or wetland

e Incorporation of drip containment measures for fuel dispensing equipment to maximize fuel
containment

¢ |If the operation of construction vehicles is necessary within riparian areas, vehicles and
equipment shall arrive on site in a clean condition and be maintained free of fluid leaks and
grease

e Vehicles and equipment shall be monitored for leaks on a daily basis. Vehicles and
equipment shall also be inspected for leaks and excess grease via a detailed multi-point
inspection, whereby 20% of the fleet is inspected every week, resulting in the inspection of
the entire vehicle and equipment fleet every five weeks

e All inspections and any corresponding maintenance activities shall be recorded on an
appropriate tracking table including equipment ID, inspector name, points inspected, etc.,
and reported out via the weekly environmental monitoring reports

e Provision and deployment of purpose built drip trays under all equipment that is parked for
longer than 24hrs
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e During periods of rain, drip trays shall be emptied of standing water daily and in amanner
which does not cause pollution

Spill Response Equipment

e The minimum required content of vehicle spill kits is:

For all pickup trucks, transport vehicles and equipment with on-board fuel capacity of
500L or less: Goggles, PVC gloves, 10 absorbent pads, 2 absorbent socks (1 m or 3ft
long each), 1 container of emergency sealant, 3 heavy duty plastic bags

For all pickup trucks, transport vehicles and equipment with a portable fuel tank with
capacity of 500L or less:

Goggles, PVC gloves, 10 absorbent pads, 2 absorbent socks (1mor 3ftlong each), 1
container of emergency sealant, 3 heavy duty plastic bags

For all pickup trucks, transport vehicles and equipment with on-board fuel capacity of
greater than 500L:

Goggles, PVC gloves, 20 absorbent pads, 6 absorbent socks (1mor 3ft long each),
1 container of emergency sealant, 5 heavy duty plastic bags

For all pickup trucks, transport vehicles and equipment with a portable fuel tank with
capacity of greater than 500L:

Goggles, PVC gloves, 20 absorbent pads, 6 absorbent socks (1 mor 3ft long each),
1 container of emergency sealant, 5 heavy duty plastic bags

When working within, above, or within 15 meters of a watercourse or wetland with
equipment that may resultin a spill of a hazardous substance that suitable absorbent
and containment booms be onsite and available for deployment in the event of a spill

The required contents are to be carried in each vehicle inside a container marked “Spill

Kit".

o Spill kit contents for fuel dispensing stations shall be consistent with requirements outlined
in Table 9.3 (a) of A Field Guide to Fuel Handling, Transportation and Storage (MWLAP
2002). Equipment containing ethylene glycol (antifreeze) or other water soluble chemical
shall carry an appropriate number of water soluble chemical absorbent pads in addition to
absorbent pads used for petroleum products

e Inspections to compare current contents of spill kits with required contents at Project start-
up and whenever anew piece of equipment comes onto site

e Locations and nature of clean-up materials and equipment

e Appropriate training of workersin the use of spillresponse equipment, including the location,
type, and correct deployment of spill response equipment relating to the nature and location
of work and potential onsite spills
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Spill Response Procedures

Spill reporting and natification procedures, in accordance with Section 2.5 and as described
below

Containment, recovery and clean-up procedures and training

Contact information for persons and organizations to be notified in the event of spills or
other environmental emergencies (including contact information for the Provincial
Emergency Program [PEP] and Environment Canada Emergencies)

If aspill of fuels, oils, lubricants or other harmful substances occurs, the following procedures shall
be implemented:

1)
2)
3)
4)
5)
6)

Make the area safe

Stop the flow (when possible)

Secure the area

Contain the spill

Notify/Report (EMBC 1-800-663-3456 when necessary — see Table 3)

Clean-up

Site and activity specific EPPs must include procedures to address spill response related to identified
environmental hazards. Generally these procedures would include:

1)

MAKE THE AREA SAFE

Evaluate risk to personal/public, electrical and environmental safety
Wear appropriate Personal Protective Equipment (PPE)

Never rush in, always determine the product spilled before taking action
Warn people in the immediate vicinity and

Verify that no ignition sources are present if the spill is a flammable material

STOP THE FLOW (when possible and safe to do so)
Act quickly to reduce the risk of environmental impacts
Close valves, shut off pumps or plug holes/leaks and

Stop the flow or the spill at its source

SECURE THE AREA
Limit access to the spill area and

Prevent unauthorized entry onto the site
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4) CONTAIN THE SPILL
e Block off and protect drains and culverts
e Prevent spilled material from entering drainage structures (ditches, culverts, drains)

e Use spill containment and sorbent material to contain the spill appropriate to site location
and spilled materials

5) NOTIFICATION/REPORTING —as per Table 2 below and Table 1 in Section 4.3

e Determine appropriate Contractor, BC Hydro and regulatory notification obligations and
notify appropriate personnel

e When required, the first external call shall be made to Emergency Management BC
(EMBC), formerly known as the Provincial Emergency Program (PEP), at 1-800-663-3456
(24 Hour). Spills would then be reported to the appropriate ministries/agencies according
to Table 2 below to allow forimmediate response (as required) by appropriate staff. For
spills to aquatic habitat, collection of water samples shall be undertaken to characterize the
nature and extent of the release

e Provide the required information for input into BC Hydro’s EIR system

Table 2 Spill Reporting Matrix from Spill Reporting Regulation Schedule of Reportable Levels for
Certain Substances

External Internal
Item Substance Quantity Reporting Reporting
Requirements | Requirements
A " fi EMBC, Environmental
- Any Spill h nt))/_f\Toun i aquatic DFO and Incident
apfta MFLNRO Report (EIR)
- Oil and Waste Ol Any amount =1L N/A EIR
Class 1, Explosives as defined | Any quantity that could
1 in section 2.9 of the Federal pose a danger to public EMBC EIR
Regulations safety or 50 kg
Class 2.1, Flammable Gases,
other than natural gas, as
2 defined in section 2.14 (a) of 210kg EMBC EIR
the Federal Regulations
Class 2.2 Non-Flammable and
Non-Toxic Gases as defined in
3 section 2.14 (b) of the Federal 210kg EMBC EIR
Regulations
Class 2.3, Toxic Gases as
4 defined in section 2.14 (c) of 25 kg EMBC EIR
the Federal Regulations
Class 3, Flammable Liguids as
5 defined in section 2.18 of the 2100 L EMBC EIR
Federal Regulations
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Class 4, Flammable Solids as
6 defined in section 2.20 of the 225 kg EMBC EIR
Federal Regulations

Class 5.1, Oxidizing
Substances as defined in

7 section 2.24 (a) of the Federal 250 kg or50L EMBC EIR
Regulations
Class 5.2, Organic Peroxides
8 as defined in section 2.24 (b) of | 21 kgor1L EMBC EIR
the Federal Regulations
Class 6.1, Toxic Substances as
9 defined in section 2.27 (a) of 25kgor5L EMBC EIR
the Federal Regulations
Class 6.2, Infectious 21kgor1L, orless if the
Substances as defined in waste poses a danger to
10 section 2.27 (b) of the Federal | public safety or the EMBC EIR
Regulations environment
Any guantity that could
pose a danger to public
safety and an emission
Class 7, Radioactive Materials | level greater than the
11 as defined in section 2.37 of emission level established EMBC EIR
the Federal Regulations in section 20 of the
"Packaging and Transport
of Nuclear Substances
Regulations"
Class 8, Corrosives as defined
12 in section 2.40 of the Federal 25kgor5L EMBC EIR
Regulations
Class 9, Miscellaneous
Products, Substances or
13 Organisms as defined in 225kgor25L EMBC EIR
section 2.43 of the Federal
Regulations

21kgor1L,orless if the
waste poses a danger to

public safety or the EMBC EIR
environment

Waste containing dioxin as
14 defined in section 1 of the
Hazardous Waste Regulation

Leachable toxic waste as
15 defined in section 1 of the 225kgor25L EMBC EIR
Hazardous Waste Regulation

Waste containing polycyclic
aromatic hydrocarbons as
defined in section 1 of the
hazardous Waste Regulation

16 25kgor5L EMBC EIR

Waste asbestos as defined in
17 section 1 of the Hazardous 250 kg EMBC EIR
Waste Regulation
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Waste oil as defined in section
18 1 of the Hazardous Waste 2100 L EMBC EIR
Regulation

Waste containing a pest control
product as defined in section 1
of the Hazardous Waste
Regulation

19 =25kgors5L EMBC EIR

PCB Wastes as defined in
20 section 1 of the Hazardous 225kgor25L EMBC EIR
Waste Regulation
Waste containing
tetrachloroethylene as defined
in section 1 of the Hazardous
Waste Regulation

21 =50 kg or 50 L EMBC EIR

21kgor1L, orless if the

Biomedical waste as defined in
waste poses a danger to

22 section 1 of the Hazardous public safety or the EMBC EIR
Waste Regulation environment
A hazardous waste as defined
in section 1 of the Hazardous
23 Waste Regulation and not 225kgor25L EMBC EIR
covered under items 1 — 22
A substance, not covered by
24 items 1to 23, that can cause =200 kg or 200 L EMBC EIR
pollution
210kg, if thereis a
breakage in a pipeline or
o5 Natural gas fitting operated above 100 EMBC EIR

psithat results in a sudden

and uncontrolled release of

natural gas

Note: Federal Regulations means the Transportation of Dangerous Goods Regulations made under the
Transportation of Dangerous Goods Act; Hazardous Waste Regulation” means B.C. Reg. 63/88.

6) CLEAN-UP
e Determine cleanup options and requirements with appropriately qualified professionals
e Mobilize recovery equipment and cleanup crew and conduct cleanup activities

e Dispose of all equipment and/or material used in clean up (e.g., used sorbent, oil
containment materials, etc.) in accordance with MFLNRO requirements. Disposal of specia
wastes (e.g., material with > 3% oil by mass) and contaminated soil must comply with the
Environmental Management Act and Regulations

¢ Replenish spill response kits and equipment
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4.14 Surface Water Quality Management

Project construction activitiesin or near streams and water bodies, including clearing, blasting, dam
construction, and road construction, have the potential to alter water quality.

EPPs will address, at a minimum, the following requirements if applicable including providing details
on surface water management and associated programs within constructed structures capable of
retaining water (e.g. Coffer dams, sediment ponds):

Water Quality Monitoring

EPPs will include a water quality monitoring program that will specify water sampling locations,
parameters and frequencies. Water quality will be monitored both upstream and downstream o f
construction areas. Unless otherwise specifiedin the Environmental Requirements, water quality
shall be maintained within the limits shown in Table 3. Water Quality Guidelines.

Contractor Environmental Monitor(s) shall conduct water quality monitoring for turbidity plumes
(visual and with a turbidity meter), hydrocarbon sheens from oil and grease (visual), and iron
bacteria/ochre (visual) during all construction activities in the vicinity of any watercourse or wetland
and monitor pH during concrete works within 30 m of the Ordinary High Water Mark of any
watercourse or wetland.

Concrete and Concrete Products

EPPs will identify if concrete products will be used, and what type (e.g., grout, wet curing, etc.).
EPPs will also identify if concrete products are going to be used within 30 m of the Ordinary High
Water Mark of any watercourse or wetland.

Unless otherwise authorized in a permit or approval, concrete works shall be designed and
undertaken in and about awater body must be carried out following applicable aspects of Appendix
14.6 of Standards and Best Practices for Instream Works (BC Ministry of Environment 2004), which
states:

e Use pre-cast concrete structures whenever possible

e As concrete leachate is alkaline and can cause aquatic environment conditions that are
high toxic to fish and other aquatic life, ensure that all works involving the use of concrete,
cement, mortars, and other Portland cement or lime-containing construction materials
(concrete) willnot deposit, directly or indirectly, sediments, debris, concrete, concrete fines,
wash or contact water into or about any watercourse without appropriate isolation, including
non-toxic chemical barrier to prevent mixing with the surrounding the water column. .
Concrete materials cast in place must remain inside formed structures

¢ Keep a carbon dioxide (CO2) tank with regulator, hose and gas diffuser readily available
during concrete work. Use itto release carbon dioxide gas into the affected areato neutralize
pH levels should a spill occur. Train workers to use the tank

e Provide containment facilities for the wash-down water from concrete delivery trucks,
concrete pumping equipment, and other tools and equipment

¢ Reportimmediately any spills of sediments, debris, concrete fines, wash or contact water to
1-800-663-3456. If possible, immediately remove the materials from the water and
implement emergency mitigation and clean-up measures
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e Use mechanical or chemical means (e.g., Skiment-100SC grout additive) to safely and
effectively create a physical or non-toxic chemical barrier that prevents deleterious concrete
related works from interacting with any watercourse, stormwater system or water column

e Monitor the pH frequently in the watercourse immediately downstream of the isolated
worksite until completion of the works. Emergency measures will be implemented if
downstream pH has changed more than 1.0 pH unit, measured to an accuracy of +/- 0.2
pH units from the background level, or is recordedto be below 6.0 or above 9.0 pH units

e Prevent any water that contacts uncured or partly cured concrete during activities like
exposed aggregate wash-off, wet curing, or equipment washing from directly or indirectly
entering any watercourse or stormwater system

e Maintain effective isolation or a non-toxic chemical barrier of all cast-in-place concrete and
grouting from fish-bearing waters. This isolation or barrier is considered effective if ambient
water conditions do not exceed applicable water quality criteriain the period associated with
the concrete works

¢ Isolate and hold any water that contacts uncured or partly cured concrete until the pH is
between 6.5 and 8.0 pH units, and the turbidity is less than 25 nephelometric turbidity
units (NTU), measured to an accuracy of +/- 2 NTU

Water Diversions

Unless otherwise authorized in a permit or approval, temporary water diversions must be designed
and constructed following applicable aspects of Appendix 14.2 of Standards and Best Practices for
Instream Works (BC Ministry of Environment 2004), which states:

e |[solate your work area from all flowing water, but do not cut off flow to downstream portions
of the stream at any time during construction

e Temporarily divert, enclose or pump the water around the worksite. Ensure the point of
discharge to the creek is located immediately downstream of the worksite to minimize
disturbance to downstream populations and habitats

e Forworks near or in lakes or larger water bodies, if it is not possible to fully isolate and divert
flowing water from your work area due to water depth and volume, isolate your works with a
silt curtain to keep silty water from entering clean water

Itis expected that it will not be technically feasible or effective to fully isolate or employ silt curtains
for many works in the Peace River and large tributaries. In these situations, appropriate Erosion
Prevention and Sediment Control will be employed to protect Surface Water Quality.

Acid Rock Drainage and Metal Leachate

Monitoring and reporting requirements as well as measures that will be undertaken to mitigate
potential adverse effects resulting from potential sources of acid rock drainage or metal leaching
material associated with construction of the Project are described in the Acid Rock Drainage and
Metal Leachate Management Plan (Appendix E) and in Technical Specifications applicable to each
contract.

The EPP must include the following:

¢ Water management in and around excavations and RSEMs
e Potentially Acid Generating (PAG) material placement location and schedule
¢ Definition of Contractor and BC Hydro’s responsibilities
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o List of qualified personnel undertaking the work

¢ Sampling locations and frequency

e Performance criteriaand sampling methodology and
e Water management in the event of non-compliance

Application of Roadsalt

If roadsalt is used for de-icing roads, it shall be applied in accordance with Table 4 of BC Ministry
of Environment's Roadsalt and Winter Maintenance for British Columbia Municipalities Best
Management Practices to Protect Water Quality (BC Ministry of Environment. 1998).

Table 3 Water Quality Guidelines

Parameter Maximum Allowable

e Change from background of 25 mg/L at any one time for a duration of 24
hours in all waters during clear flows or in clear waters

e Change from background of 5 mg/L at any one timefor a duration of 30

Suspended days in all waters during clear flows or in clear waters

Solids * e Change from background of 10 mg/L at any time when background is 25 —
100 mg/L during high flows or in turbid waters

e Change frombackground of 10% when background is >100 mg/L at any
time during high flows or in turbid waters

e Change frombackground of 8 NTU at any one time for a duration of 24
hours in all waters during clear flows or in clear waters

e Change frombackground of 2 NTU at any one time for a duration of 30
days in all water during clear flows or in clear waters

C
Turbidity e Change frombackground of 5 NTU at any time when background is 8 — 50
NTU during high flows or in turbid waters
e Change from background of 10% when background is >50 NTU at any time
during high flows or in turbid waters
* % fines not to exceed: 10% <2 mm, 19% <3 mm, 28% <6.35 mm at
Streambed salmonid spawning sites
Substrate e Geometric mean diameter not less than 12 mm (minimum 30-day

intragravel dissolved oxygen of 6 mg/L)

Composition * o _ _
e Fredle number not less than 5 mm (minimum 30-day intragravel dissolved

oxygen of 8 mg/L)
pH? 6.5-9.0
Ot and he surf hould be virtually free of petrol imal able ol
Grease the surface water shou e virtual yiree o petro eum, anima orveget e olls
Footnotes:

1. From Ambient Water Quality Guidelines (Criteria) for Turbidity, Suspended and Benthic Sediments (BC MOE, 2001)
2. From Water Quality Guidelines for the Protection of Aquatic Life (CCME 2012)
3. From A Compendium of Working Water Quality Guidelines for British Columbia (BC Ministry of Environment 2006)
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Application

Description

Application Rate

light application

to prevent black ice when the
surface

temperature is near freezing with
light snow or sleet

60 kilograms per two-lane
kilometre (about 1/20 cubic
metra)

average application

early in the day when the surface
temperaturs is -4° Celsius and rising
under snow, sleet or freezing rain
conditions

85 kilograms per two-lane
kilometre (about 1/14 cubic
metre)

heawvy application

early in the day when the surface
temperature is -4° Celsius and stable
or when the surface temperature is
-6° Celsius and rising or late in the
day when the surface temperature

is -4° Celsius and rising, under
conditions of packed snow or ice on
the highway surfaces

130 kilograms per two-lane
kilometre (about 1/9 cubic
metre)

Footnotes:

From (BC Ministry of Environment. 1998)
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BC Ministry of Environment, 2004. Standards and Best Practices for Instream Works. Access

via:

http://www.env.gov.bc.ca/wld/documents/bmp/iswstdsbpsmarch2004.pdf

BC Ministry of Environment, 1998. Roadsalt and Winter Maintenance for British Columbia
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4.15 Vegetation and Invasive Plant Management

Construction activities may affect the dispersal of invasive plant species which can out-compete
native vegetation, and cause damage to natural environments and agricultural production.

BC Hydro and its Contractors will undertake invasive plant control on work sites, in accordance
with BC Hydro’s applicable Pest Management Plan (PMP), prior to and during construction, and
coordinate control activities, and schedules with Contractors. In addition to the PMP, invasive
plants and noxious weeds shall be managed as per the Invasive Weed Mitigation and Adaptive
Management Plan in Appendix K.

EPPs must address, at a minimum, the following requirements if applicable:

Surveys of existing invasive species populations and mapping provided by BC Hydro and
by Contractors from prior seasons

Limit the stripping of vegetation and soils to the areas required for Project activities

Ensure through equipment and vehicle washing, or other means as appropriate, that weed
material is not brought onto Project work sites from non-Project work sites, and that weed
material from Project work sites is not transported to non-Project work sites or to other
Project work sites that do not presently contain weed populations.

Manage vehicle movementin a manner that reduces seed dispersal both within and beyond
construction sites

Locate vehicle wash areas at least 30 m from the Ordinary High Water Mark of any water
body

Treat used wash water to prevent seed dispersal and release of contaminants
Keep machinery on designated routes to reduce damage to surrounding vegetation

Measures to control invasive plants, manage established invasive species populations and
prevent invasive species establishment

Avoidance/minimization of use of herbicides or pesticides in areas that could impact
species at risk, at-risk and sensitive ecological communities and rare plants. Any
application will be in accordance with BC Hydro’s applicable Pest Management Plan

In temporary construction areas, plan construction methods that take into account the
location of known rare plant occurrences. Where complete avoidance is not feasible,
employ measures to reduce adverse effects such as timing construction activities to winter
months, placing ramps or matts over occurrences to reduce soil compaction, use of rubber-
tired equipment, implementing designated travel routes to and fromwork sites. See also
Section 4.17 Wildlife Management

Reference

BC Hydro, 2012. Pest Management Plan for Management of Vegetation at BC Hydro Facilities.
Access via:

https://www.bchydro.com/content/dam/BCHydro/customer -

portal/documents/corporate/saf ety/pest-management-plan-for-management-of-vegetation-105-

0980-12-17.pdf
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4.16 Waste Management

Construction materials and other wastes can cause adverse effects on groundwater and surface
water quality, fish and wildlife habitat, and human health and safety.

EPPs will be developed in accordance with A Best Practices Guide to Solid Waste Reduction
(Canadian Construction Association 2001). EPPs will develop methods for disposal of project-
related waste and identify waste management strategies to manage effects on landfills in the
region. EPPs will address, at a minimum, the following requirements if applicable:

General Construction Wastes

Contractor(s) shall make every reasonable effortto control the amount of material disposed
of, using regionally available facilities

Each contractor shall develop and implement a waste management programthat integrates
waste reduction, reuse and recycling considering the Peace River Regional District’s Solid
Waste Management Plan

Contractors shall recycle tires through BC'’s tire recycling program

If wastes are generated by contractor(s) in the course of construction, the wastes shall be
disposed of in compliance with appropriate environmental waste management procedures
and legislation such as the Environmental Management Act which are intended to reduce
waste and potential for creating health risks and problems for wildlife

Each contractor shall arrange for disposal of construction-related wastes in a manner
acceptable to local governments having jurisdiction, including verification that local landfills
have capacity to meet the contractor’s disposal requirements

To avoid otherwise directingthis waste to local landfills, the Contractor may dispose of clean
(i.e., free of other wastes like plastic, wood, etc.) and cured waste concrete below the
reservoir within its permitted lands, provided it is covered with a minimum 1 m thick organic
cover layer which does not exceed elevation 455 msl. Any such disposal must be specified
in an EPP and the Contractor’s monitor must verify cleanliness, burial location, and cover
status in a weekly monitoring report.

Establish regular clean up and disposal programs to preventthe unnecessary accumulation
of construction wastes

Provide sanitary facilities for the use of workers. Sanitary facilities shall be secured so they
do not fall over, and shall be located at least 30 m from the Ordinary High Water Mark of
any waterbody. Sanitary facilities shall be secured and emptied at afrequency sufficientto
prevent potential overflow and spills

The contractor shall keep records of the types and quantities of waste generated, their
handling, transport, disposal date and disposal facility. The contractor shall make the
records available to BC Hydro for inspection whenever required

The contractor shallinclude ‘waste management’ within their new worker orientation training
which educates the work force on the various waste streams, segregation and recycling
requirements and which re-enforces the need to handle food waste in a manner which does
not result in these waste becoming animal attractants

The contractor shall ensure that all waste bins, including recyclingbins, include highly visible
signage indicating acceptable bin contents and that all waste bins are in place prior to the
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start of construction works

e All waste bins shall be inspected weekly to ensure they only contain acceptable items and
to ensure all signage is appropriate and maintained in good condition
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Food Waste

Collect and store all food waste and domestic garbage in metal, purpose-built animal-proof
containers that include bear-proof latching and that are emptied regularly. Animal proof containers
are those that are considered resistant to entry by bears, birds, rodents and other scavenging wildiife
species.

An example is the bearicuda trash can (http://www.bearicuda.com/enclosures/bear-resistant-
containers.php). The contractor is to provide a schedule for waste removal in their EPP.

Waste Forecasting

Each contractor shall provide to BC Hydro an annual forecast of its expected waste types and
guantities by January 31 of each year of construction.

BC Hydro will compile the annual contractor waste forecasts and provide the compilation to the
Peace River Regional District by March 31 of each year of construction. BC Hydro will consult with
the Peace River Regional District annually to identify waste management options and establish
resources and funding arrangements to address any potential shortfall in existing landfill capacity
caused by construction of the Project.

References

Canadian Construction Association, 2001. A Best Practices Guide to Solid Waste Reduction.
Access via: http://www.cca-acc.com/pdfs/en/members-only/cca81.pdf

Peace River Regional District, 2016. Solid Waste Management Plan. Access via:
https://prrd.bc.ca/wp-content/uploads/page/plans-and-
strategies/SolidWasteManagmentPlan_Final_amended_Dec_14 2016.pdf
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4.17 Wildlife Management

Construction activities may affect wildlife and wildlife habitat through:

e Disturbance and displacement

e Permanent or temporary habitat loss, alteration or fragmentation

e Direct and indirect mortality and

¢ [ncreased wildlife-human contact

EPPs will address, at a minimum, the following requirements if applicable:

Wildlife Protection Measures

e Least-risk timing windows:

o

Where feasible, vegetation clearing will take place during the Peace Region terrestrial
wildlife least-risk windows as shown in Table 5

If clearing is to take place outside of the least-risk windows or inside the General Nesting
Period, the contractor must apply mitigation to minimize the risk of adversely impacting
bird nests, eggs and young (i.e., incidental take). In consultation with the Canadian
Wildlife Service (CWS) and the BC Ministry of Forests, Lands and Natural Resource
Operations and Rural Development (FLNRORD), BC Hydro has developed a protocol
for minimizing the risk of incidental take (providedas Appendix N). The protocol outlines
approved procedures for determining the presence of active nests and for determining
appropriate disturbance setback buffers around active nest sites. Trees would be
removed once nests are confirmed unoccupied. Contractors will identify nest surveys
completed in weekly monitoring reports, and will provide BC Hydro with information on
any new leks located. BC Hydro will provide MOE and FLNRO with information on lek
locations identified during nest surveys

e Raptor nests:

o

sitecproject.com

Bald Eagle Nests

= Obtain a BC Wildlife Act permit prior to removal of any Bald Eagle nest. Nests will
be removed in compliance with permit conditions

» Nestsinconstruction areawill be removed prior to construction activities in the direct
vicinity of the nest

= Nests within the diversion headpond area, that could be lost during seasonal
headponding, will be removed to reduce the risk of displacement or possible
mortality during active nesting

» Nests that become active for breeding within or adjacent to areas already disturbed
by or under active construction, will, during active breeding use, be monitored by a
QEP in a timely manner for signs of disturbance due to construction activities, and
the QEP will identify and implement mitigation measures to address observed
disturbance to breeding activity in accordance with the Guidelines for Raptor
Conservation 2013

» Nestswithin areas notyet disturbed by Site C Project construction, will, during active
breeding use, have an initial buffer applied of 300 m and where active nests are
located less than 300 m from existing human disturbance; a QEP will determine an
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appropriate buffer. During active breeding use, a QEP will monitor nests in a timely
manner for signs of disturbance due to construction activities, and the QEP may
identify and implement changesto the initial bufferbased on the results of monitoring
in accordance with the Guidelines for Raptor Conservation 2013 (MOE 2013)

Any established buffers around nests active for breeding use will be clearly marked
using flagging tape, fencing, spray paint or a combination of these or similar marking
methods. Specific construction activities not allowed within buffer areas will be
defined by the QEP on a nest by nest basis

o Other raptor nests:

Existing raptor nests within construction areas will have a no activity buffer applied
during active breeding use, with buffer size 100 m or as determined by a QEP.
Buffers will be indicated using flagging tape, fencing, spray paint or acombination of
these marking methods

Newly occupied or newly constructed raptor nests, within or adjacent (i.e., within the
prescribed buffer distance away) to already disturbed or active construction areas,
will not have buffers applied

¢ No bufferwillbe implemented around raptor nests adjacent (i.e., within the prescribed buffer
distance away) to a road being used for site access

e Sharp-tailed grouse leks (communal areas where males perform courtship displays before
or during the breeding season):

o Conduct lek surveys between approximately April 15 and mid-May (end date to be
determined by a QEP) in suitable lek habitat prior to initiation of construction activities

o Determine the need for, scope and duration of lek monitoring during and after
construction (any required post construction monitoring will be delivered by BC Hydro)
in accordance with the decision tree shown in Figure 3:

sitecproject.com
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Figure 3 - Sharp-tailed Grouse monitoring decision tree

No construction
permitted within 800m

Determine distance between
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construction area
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and 30 June

No monitoring
required

No birds observed at
lek during the three

>2km from lek
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>800m and <
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Y

Construction
planned 15 April-30
June
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no work zone within
800m of lek
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Pre-construction
monitoring required

(3) lek monitoring
visits

A

Birds observed at lek

to determine if lek is
active

during the three (3)
lek monitoring visits

Y

A 4

required

No work within
1km of lek during leking
season 15 April -15 May
( confirmed by QEP)

|1

Daily monitoring of
lek for duration of
construction
activities occurring
>800m and < 2km of

lek 15-April 30 June

Disturbance
documented

v

Annual follow-up
monitoring of lek

No disturbance
documented

One (1) year of
monitoring required after
the end of construction to
confirm lek use

Construction
activities modified
as feasible to stop

disturbance

Lek not used

v

Usef?f Les ] use for 5 years after
confirme construction
>1 year

required

v

Construction
disturbance was
temporary

Construction
disturbance is
permanent

No offsetting required Offset by retaining and managing
lands with habitat features that could
support leks and have suitable

nesting and brood rearing habitat

1 Source: Hoffman et al (2015)
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If construction is required adjacent to any leks, implement appropriate monitoring
methods as outlined in the Resource Inventory Standard Committee Standards for
Upland Game Birds (RISC 1997):

= Leks will be surveyed three times each season in the early morning, surveys will
not be conducted during periods with heavy wind, rain or snow

= Leks will be surveyed by two observers, at least one observer will have experience
in conducting Sharp-tailed Grouse lek surveys

= Surveys will last for 10 minutes or until an accurate count of birds is obtained
(Goddard 2010)

» The total number of birds using the lek will be recorded as will the number of males
» Data collected during monitoring will be submitted to the provincial database

If construction occurs within 2 km of the lek between April 15 and June 30 and pre-
construction monitoring confirmed the lek was active then:

= The lek will be monitored daily during the active lekking season, which is defined
as April 15 to the date when a QEP determines the lek is no longer being used
(normally mid-May), for the duration of the time construction activities occur within
2km of the lek

= Monitoring will be conducted by a QEP

» |f monitoring determines construction is negatively affecting the use of the lek, the
QEP will work with the construction manager to determine how work activities could
be adjusted given the constraints of the Project. Additional mitigation measures may
include the installation of noise barriers, installation of additional visual buffers, and
adjustment of work times

» |f monitoring determined disturbance to the lek occurred due to construction
activities, then after construction is complete the lek will be monitored for up to five
years or until birds are observed using the lek for >1 breeding season. This
monitoring will be managed by BC Hydro

e Amphibian breeding and migration areas:

o

sitecproject.com

The Contractor’'s QEP shall conduct amphibian breeding and migration area surveys in
advance of ground disturbing activities and alongside active construction roads. Where
western toads may exist, the Contractor and its QEP shall follow the Western Toad
Management Procedure found in Appendix L. The results of these surveys shall be
documented in Contractor’s weekly environmental reports

Limit vegetation clearing and avoid road construction in identified amphibian breeding
and migration areas, where feasible

If construction is required adjacent to any identified amphibian breeding and migration
areas, implement appropriate barriers and set-back buffers around the sites in
accordance with measures for the protection of aquatic and riparian habitat (Section 4.5)

Install crossing structures for amphibians and snakes to avoid and reduce injury and
mortality to amphibians on roads that cross or are immediately beside wetland or other
areas where amphibians or snakes are known to migrate across roads in accordance
with Section 8.8 of the Vegetation and Wildlife Mitigation and Monitoring Plan. Notify
BC Hydro of such installations within 5 days of installation
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o

Implement amphibian salvage and relocation procedures as required. Amphibian
salvages could be required when avoidance of areas containing metamorphosing
tadpoles cannot be avoided, when mass migration events cross access roads, or prior
to the destruction of wetlands supporting amphibians

BC Hydro will seek and maintain a salvage permit for the project. EPP’s will contain a
detailed salvage plan that is developed in accordance with conditions of the salvage
permit. The salvage plan will also include details on contractor post salvage monitoring

e Active den sites

o

At all times of the year Contractor’'s QEPs shall conduct pre-disturbance den searches
in and around areas where ground disturbing or clearing activities are about to occur.
This can include areas that were previously disturbed and left unimpacted for a season
or more. The results of these searches shall be documented in Contractor’s weekly
environmental reports and any new confirmed den sites mapped and the Contractor
shall provide this updated wildlife features information to BC Hydro

A 200 m buffer is required for active den sites. The buffer is to be established
immediately upon identification of the active den by any member of the Contractor’s or
BC Hydro’s workforce and shall be retained until the den site is no longer being used by
adults or cubs/kits as confirmed by the Contractor’'s or BC Hydro’'s QEP. The
Contractor’s QEP shall establish appropriate buffersfor all other species with identified
active dens and can modify the 200m buffer dimension by providing a signed site -
specific assessmentof the den, the species, and the adjacent work, and communicating
this assessment every day as applicable in documented tailboard meetings and include
the assessment in the Contractor’s weekly environmental monitoring report

To identify potential den sites, contractors are required to prepare an information sheet
that includes representative photos of dens for each wildlife species and describesthe
types of areas that dens can be expectedto be found in and the months of the year each
species use dens. This information sheet will be reviewed during orientations and
tailboards as required and provided to machine operators and other workers who will be
completing ground activities or pre-disturbance surveys

o |f a calf or fawn is observed hiding without its mother present, all workers and equipment
are to withdraw from the location to a distance determined by the contractors EM. Workers
and equipment can return to the site once an EM has determined the calf or fawn has been
away fromthe areafor at least 24 hours. Applicable guidance is available in the BC “Leave
Newborn Wildlife in the Wild” available at https://news.gov.bc.ca/stories/leave -newborn-
wildlife-in-the-wild-2
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Table 5 Peace Region Terrestrial Wildlife Least-Risk Windows!?
Jan Feb Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Jan
Songbirds 24
Raptors & _
Owls ! &0
Trumpeter 31
Swans
Moose & Elk

Low Risk | Restrictions would not normally apply. Where ground conditions permit, plan

development activities within these timeframes.

Caution | Operatorsshould avoid development activities during these timeframes

Critical | Development activities are not appropriate during this timeframe. Aerial activities
- should adhere to guidelines?. In the event that working within a critical window is

unavoidable, proponent should contact an ap propriate qualified professional (e.g.
Registered Professional Biologist with BC accreditation) to discuss alternatives, and
potential mitigation and monitoring plans.

Footnotes:

1. From Peace Region Selected Terrestrial and Aquatic Wildlife Least-Risk Windows (BC MFLNRO 2011)and Environment and
Climate Change Canada’s General nesting periods of migratory birds in Canada (Zone B5;ECCC 2017a)

2. From Peace Guidelines for Aircraft/Wildlife Interactions (BC MFLNRO 2008).

General Wildlife Habitat Protection Measures

Wildfires create a risk of wildlife habitat loss or alteration and the potential for mortality to
wildlife. These risks are addressed by following the provisions of the Fire Hazard and
Abatement Plan outlined in the Site C Clean Energy Project Construction Safety
Management Plan

Control permanent habitat loss by carefully flagging and restricting clearing to those areas
required for construction and the safe and reliable operation of the Project

Outside the reservoir area, control riparian vegetation clearing including clearing around
wetlands, and retain wildlife trees when possible, and safe to do so

Where live or dead large trees must be removed within the transmission line fall zone, leave
tall stumps where feasible and safe to do so

Focus lighting on work sites and away from surrounding areas to minimize light pollution
and disturbance to wildlife. If lighting cannot be directed away from surrounding areas, the
Contractor must ensure additional mitigation measures are implemented to reduce light
pollution, including light shielding
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e Take measures to mitigate against harming migratory birds, nests and eggs as described
in Avoiding harm to migratory birds (Environment Canada 2017b)

Protection of Important Wildlife Areas

The Environmental Features Map will show Important Wildlife Areas. Contractors will use this data
when planning construction activities to identify potential interactions with Important Wildlife Areas
and guide avoidance and mitigation planning associated with these areas.

Contractors will provide updated data to BC Hydro. BC Hydro will provide the Environmenta
Features Map to applicable regulatory agencies prior to the start of constructionand as itis updated
BC Hydro will notify regulatory agencies, the IEM and affected Contractors.

e Except within the dam site area, on designated access roads and during clearing,
construction activities shall be prohibited within 15 m of the Ordinary High Water Mark of
streams or wetland, unless the activity was described in the EIS and is accepted by BC
Hydro (see Section 4.5, measures for the protection of aquatic and riparian habitat)

e Avoid construction activity within Important Wildlife Areas, including designated set-back
buffers, where feasible

e Designation of set-back buffers:

o If construction activities must be undertaken within a setback buffer, the contractor QEP
will develop and implement an appropriate mitigation and monitoring program in
consultation with BC Hydro. The contractor QEP must also notify and provide the details
of the mitigation and monitoring program to the Ministry of Forests Lands, Natural
Resource Operations and Rural Development (FLNRORD) Ecosystems Referral Inbox
(ecosystemreferrals@gov.bc.ca) prior to starting the work. Details in the notification to
FLNRORD must include the following information, at a minimum:

» A map and spatial reference coordinates (UTM, lat./long.) identifying the location of
the buffered habitat feature, including a shapefile if one is available;

» Rationale for the request, including description of a precautionary buffer, the
mitigation and monitoring plan associated with working within that buffer, and why
that plan is likely to be effective at protecting the Important Wildlife Area and
individual(s) of the wildlife species in question.

e See also Section 4.15 Vegetation and Invasive Plant Management

Human-Wildlife Conflict Management Plan:

e Food scraps and garbage from construction sites and camps shall be stored in bear-proof
containers and removed regularly for proper disposal

e Project workers shall be prohibited from:

o Feeding wildlife at construction sites
o Hunting while on construction sites, Project built roads or worker housing sites
o Cleaning game at construction sites, Project built roads or worker housing sites

¢ Reduce risk of wildlife-vehicle collisions:
o Encourage personnel to use as few vehicles as necessary, with multiple people per
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vehicle

o Instruct workers that wildlife has the right of way unless it is unsafe (for example if a
collision is imminent)

Adhere to safe speed limits and post them

Maintain a log of large wildlife sightings and road kill

Promptly notify appropriate authorities of road kill

Post warning signs at locations with frequent wildlife crossings

Provide and maintain wildlife escape routes through snow banks on each side of
ploughed roads. Escape routes will be about 500 m apart and one blade width wide and
extend to the edge of the surrounding vegetation to enable individual animals to exit the
roadway

0O O O O O

o Report dangerous human-wildlife incidents to appropriate authorities
o Include wildlife vehicle collisions in tailboard meetings

EPPs will address, at a minimum, the following:
e Provision of no hunting or cleaning game on or in the vicinity of construction sites
e Bear, Cougar and Moose Interaction Management Considerations
¢ Relative Human Risk from Bears, Cougars and Moose
e General Bear, Cougar and Moose Interaction Management
e Waste Management
o Solid Waste Management
o Sewage and Grey Water
o Petroleum-Based Products
e Bear and Cougar Awareness & Safety Training
e Bear and Cougar Detection
o Reporting and Recording Bear and Cougar Activity
¢ Bear and Cougar Interaction Response

o Bear/Cougar-Related Emergency

Wildlife Deterrents

Wildlife deterrent activities and devices may be employed within the Project Activity Zone, and in
areas adjacent to the Project Activity Zone where there is a risk of dangerous wildlife or nest
occupation by breeding birds.

Deterrent systems may include a combination of animal detection systems, physical barriers,
auditory deterrents, and visual deterrents (e.g. airborne devices, kites, balloons, lights, laser
deterrents, trained animals (dogs or birds of prey such as hawks or falcons), and models (injured
birds or predators). Deterrent type will vary depending on target species, habituation, site
conditions and effectiveness of deterrent activities.

Materials that could act as wildlife attractants (e.g. oils, grease, garbage, food scraps) shall be
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placed, stored and stockpiled in either animal proof containers or a manner that limits their potential
to attract wildlife and as described in Section 4.8 above.
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4.18 Restricted Activity and Work Avoidance Zones

Contractors shall establish restricted activity zones to reduce or avoid potential construction effects
in those areas. Only specified construction activities will be conducted within the restricted activity
zones.

Environmental, heritage and cultural features and environmentally sensitive areas may also be
identified as work avoidance zones. No construction activities will be allowed in work avoidance
zones. Examples are:

known tufa seeps, wetlands and rare plant occurrences that are adjacent to construction
areas; and sensitive heritage sites as identified in Heritage EPPs.

These sites, and/or a process for identifying and establishing them during construction, must be
identified in EPPs. Flagging (type, colour, what it is demarcating and spatial extent of flagging)
and other boundary marking measures shall be detailed in EPPs, reviewed in tailboards, and
flagging types shall visually described in posters posted in the appropriate construction site-
office. The Contractor's QEP shall ensure that restricted activity and work avoidance zone
demarcation is appropriate and properly maintained for the duration of construction activity.
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5.0 Pre- and Post- Construction Surveys and Monitoring

5.1 Vegetation and Wildlife Surveys

BC Hydro will conduct the following surveys:

e Rare plant surveys (including vascular plants, mosses, and lichens) along the transmission
line and temporary access roads

e Invasive plant inventories at work sites

e Bald Eagle nests along the Peace River between Hudson's Hope and the Alberta border,
up major tributaries to the Peace River, around select large lakes on the plateau near the
transmission line and along the proposed expanded transmission line Right of Way

e Beaver lodges along the Peace River and major tributaries between Hudson's Hope and
the Alberta border

BC Hydro will provide the results of these surveysto Contractors, including updates, as appropriate.
All Contractors shall include the results of these surveysin their EPPs when considering restricted
activity and work avoidance zones (S. 4.18). Contractor's QEPs may need to conduct additiona
pre-work surveys to confirm and/or augment the BC Hydro surveys to properly inform their work
scope and sequencing.

Where available RISC standards will be used to conduct pre-construction surveys. There are
currently no formal BC RISC standards for conducting rare plant surveys other than for the
collection of voucher specimens. Methodologies for these surveys will be developed using
guidelines in the following documents: Guidelines for Rare Plant Surveys (Bizecki-Robson, 1998);
Survey Protocols For Survey & Manage Strategy 2 Vascular Plants (Whiteaker etal., 1998); ANPC
Guidelines for Rare Plant Surveys in Alberta (Alberta Native Plant Council, 2012); CNPS Botanical
Survey Guidelines (California Native Plant Society, 2001); Occupancy Survey Guidelines for Prairie
Plant Species at Risk (Henderson 2009) and Protocols for Rare Plant Surveys (Penny and
Klinkenberg, 2012).

5.2 Post- Construction Monitoring

BC Hydro and/ or contractors willundertake apost-construction site restoration monitoring program
at each site, including evaluation of the effectiveness of site reclamation activities by a Qualified
Environmental Professional to confirm that the required commitments have been met.
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6.0 Qualified Environmental Professionals

Edits for Revision 10 were prepared by a team of appropriately Qualified Environmental
Professionals with review by: Greg Scarborough, RP Bio.
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Rationale for edits to align with requirements in the CEMP S. 2.4.

Add references to relevant legislation, as footnotes.

Reformat and change order of content. Section changes are noted in revision
history table.

Replace ‘Primary’ and ‘Secondary Smoke Sensitivity Zones’ with ‘Category A’ and
‘Category B Areas’, respectively, to align plan with wording and definitions used in
currently enacted legislation.

Reduce scope of document; remove vegetation clearing activities, which are

guided by the Vegetation Clearing and Debris Management Plan (VCDMP).
Remove references to VCDMP and all vegetation clearing activities which are
guided by the VCDMP.

Move contentin Appendices to body of document.

Add definitions for BCWS, CEMP, EIS, MFLNRORD (update to reflect current

Ministry name), and VI. Delete definitions for acronyms VCDMP, PM 2.5, PSSZ,
SSSZ and reformatting and alphabetization (Abbreviations and Acronyms).

Clarify regulatory framework applicable to burning activities. Remove guidance
provided by OBSCR policy intentions. Addition of Wildfire Act and Wildfire
Regulation and Site-C conditions (Federal Decision Statement and Schedule B -

Table of Conditions). Add potential for ‘substitute requirements’ if new legislation is
enacted during the project (S.2.1/S.2.1.1,2.1.2,2.2)

Separate regulatory framework from plan scope to simplify plan organization (S.
2.0/8.2.0,3.0)

Remove vegetation clearing activities from plan scope (S.2.2/ S. 3.0).

Remove Vegetation Activities by Project Area; activities guided by VCDMP (S.3.0 /,
N/A).

Clarify and distinguish in the plan those components that are: required by
legislation or are required as BMPs to meet open burning / smoke condition
objectives. Rename section to better reflect the contents. Removed reference to
VCDMP and references to potential, future regulations. Changes align plan to
currently enacted legislation, remove irrelevant references, clarify regulatory
requirements, and provide contractors and monitors operational best practices to
meet or exceed smoke management objectives (S.4.0/ S 4.0).

Clarification of annual burn program planning requirements. Content splitinto

subsections. Addition of prioritization of areas under good venting conditions (S.
4.2/8S.5.1.1,5.1.2).

Change 'to be determined' to 'may be determined’ to more accurately reflect the
ground truthing activities and communications which have occurred since Ver. 1
(S.4.3/S.5.1.3).

Add ‘schools in session, identified sensitive receptors, and continuing health care
centres’ as land use requiring minimum 1,000 m setback. Add list of identified
sensitive receptors. Changes are to remain consistent with the categories outlined
in currently enacted legislation (OBSCR), Appendix B of the CEMP, Appendix L of
the EIS, and Condition 57. Add allowance for application to relax minimum
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Version| Date

Comments

setbacks to allow alignment with currently enacted legislation (OBSCR) (S. 4.4/
S.4.4).

e Smoke release periods re-defined to match definitions in currently enacted
legislation (OBSCR) (S.5.0/ S .4.5).

e Addition of annual allowable burning periods and smoke free periods to the burn
criteria for Category A Areas to align plan to currently enacted legislation (OBSCR
(S.5.0/S.4.5).

o Reformatand move daily ignition period (S. 5.0/S. 5.4.1).

e Remove redundant definition daily ignition period (S. 5.2/ N/A).

e Add methods to amend daily burn plan, in the case of changed venting conditions:
allow use of forced air mechanism or extinguishing burning (S. 6.1/ S. 5.3.2).

e Add provincial ambient air quality objectives. Update BCH-installed particulate
monitoring station (number and locations) (S.6.2/6.2).

o Delete Post Season Custom Venting Forecast Analysis to align with currently
enacted legislation (OBSCR) (S. 6.3/ N/A).

e Clarify methods, responsibility, and requirement of obtaining BRN for Category 2
and 3 burns to align with currently enacted legislation (Wildfire Regulation) and
with requirements in the CEMP S. 2.4. (S. 7.1, Appendix A/ S. 4.6).

o Clarify roles and responsibilities regarding notification including: stakeholders
based on geographic location, timing of notification(s), notification responsibility,
and required documentation (S. 7.2, AppendixD /S. 7.0,7.1).

o Clarify tracking responsibility, add tracking requirements and amend submission
timing and format. Required tracking: daily burn logs, documentation of compliance
with smoke release period, nest/ den survey results, setback relaxation approvals,
and debris reduction monitoring. Add example entry of burn tracking form (S. 7.3,
AppendixC/S. 6.1.1).

e Delete annual burn reporting to align with currently enacted legislation (S. 7.4 /
N/A).

e Update revision information (QP and date) (S. 8.0/ S. 8.0).

e Update works consulted (S. 9.0/ S. 9.0).

o Expand and clarify piling requirements (locations prohibited, definitions, fuel break)
(AppendixA/S.5.2.1).

e Identify contractor responsibility for burn plan. Provide direction for burning in the
event that ventilation forecast is not representative of local conditions. Provide
additional considerations prior to practical applications for venting forecasts
(forecaster confidence, prioritization of areas, wind direction, location of values
potentially impacted) (Appendix A/ S.5.3.1,5.3.2).

e Add pre-burn considerations, requirement and example template of pre-burn
checklist (Appendix A/S. 5.4).

e Reduce allowable surface area of debris emitting smoke at the end of the smoke
release period from 10% to 5% for Category B areas to align with currently enacted
legislation (OBSCR) (Appendix A/ S. 6.0).

e Expand upon connection between venting forecasts, ventilation index, ventilation
category, mixing height and wind speed (AppendixB, S. 5.1/ S.4.5.1).

o Replace Table 6 notification list with detailed contact list, by geographic area
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Comments

(AppendixD /S.7.3).

o Add objectives for SMP to align with requirements in the CEMP S. 2.4 (N/A/ S.
1.1).

o Define ‘Category Areas’ and addition of Category Area mapping to align with
requirements inthe CEMP S. 2.4. (N/A/ S. 4.1)

e Add prohibited materials, acceptable timing of burning, and specific conditions
which limit burning to align plan to currently enacted legislation (OBSCR) (N/A /
4.2,4.3).

o Add definition of Category pile sizes and conditions to align plan to currently
enacted legislation (Wildfire Regulation) (N/A / S. 4.2).

o Define sources of venting forecasts; identify acceptable use of sources (N/A/ S.
4.5.1.1).

o Recognize smoke free periods and allowable annual smoke release periods as
legislated requirements to align with currently enacted legislation (OBSCR) (N/A /
S.4.5.3,4.5.4).

e Add ‘stop-burn’ conditions to align with currently enacted legislation (OBSCR) (N/A
/'S.4.5.5).

o Recognize risk of hold-over fires, add conditions for burning outside of normal
burning windows (N/A/ S. 5.1, 6.0).

e Add local validation of venting forecast through use of test piles (N/A/ 5.3.2).

e Clarify training requirements, contractor responsibility regarding training,
competence, and record-keeping to align with requirements in the CEMP S. 2.4
(N/A/5.3.4).

e Add Environmental Considerations section to require den and active nest surveys
prior to ignition (N/A, 5.3.5).

o Add acceptable methods to monitor and measure smoke release period to ensure
compliance with currently enacted legislation; require contractor to develop

measurable reporting and documentation of smoke release period compliance.
Add infrared scheduling information (N/A/ S.6.1).

o Define and identify wildfire reporting requirements to align with currently enacted
legislation (Wildfire Act and Wildfire Regulation) (N/A/S.7.2).

These revisions are not material within the meaning of Section 2.6 because:

e The revisions will notresultin a reduction of any monitoring or reporting
requirements;

e The revisions will notresultin the deletion or reduction of an environmental
specification;

e The revisions will not otherwise make an adverse effect more likely, nor become
more adverse and be significant.

Rev 3

Nov.
2019

e The entire document was reviewed and updated to reflect regulatory changes,
specifically the September 2019 Open Burning Smoke Control Regulation. Edits
and updates include changes in: practices to ensure compliance with new or
amended regulatory requirements; technical definitions and how new definitions
apply to practices or regulatory interpretations, and terminology (minor changes to
wording generally not impacting practices). Updates to Rev 3 include updating all
citations to the current Open Burning Smoke Control Regulation (from BC Reg.

sitecproject.com
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145/93 to BC Reg. 405/19).

e Add Glossary to define words and phrases from the relevant legislation, as well as
to define words and phrases recurring throughout the document.

e Update to the footnote legal citation style.
e Update S. 2.1.1 to describe newly enacted OBSCR.

e Update S. 3.0 to clarify scope of the document.

o Update S. 4.0 to reflect OBSCR (terminology) and to reflect the changes in section
headings of the updated SMP (to ensure consistency throughout document).

e Update S. 4.1 to introduce smoke sensitivity zones which replace category areas.
Delete maps outlining outdated category areas. Provide direction to provincial
mapping for smoke sensitivity zone identification.

o Move definitions in S. 4.2 to glossary. Update criteria and definition of allowable
and prohibited material to be burned (origin of material, banned materials,
requirement to minimize material for open burning) as per new OBSCR.

o Update S. 4.3 to introduce ‘burn criteria’ as required elements for burning, as per
new OBSCR. Clarify and outline situations which supersede burn criteria and
under which burning may not occur, as per OBSCR.

o Update S. 4.4 with regulation setbacks and option to burn with modified setbacks,
as per OBSCR. Change terminology (continuing care to community care) to remain
consistent with legislation.

e Update S. 4.5 to reflect OBSCR: ‘ignition criteria’ is changed to ‘burn criteria’,
addition of burn divisions potentially applicable to the Project.

e S. 4.5.1 defines specific burn criteriafor burn division 1: by smoke sensitivity zone
and modified setbacks.

o S. 4.5.2 defines burn criteria for burn division 5: burning using air curtain
incinerators.

e S.4.5.3relates venting forecasts to burn criteria and relevant tables.

e S.4.5.3.1 removes option to test burn as acceptable venting forecast. Removes
reference to ‘parcel’ as the main unit for determining compliance with OBSCR.
Update ventilation forecasting website. Align terminology ‘custom ventilation
forecaster’ with OBSCR.

e S.4.5.4 align burn period, burn duration, and burn ‘end’ definitions with OBSCR.
Identify pile as the unit for regulatory compliance (burn criteria, smoke sensitivity
zone, burn duration are all measured by pile).

e S.4.5.4 allows option to move vegetative debris from the point of origin to provide
some operational flexibility.

e Update 4.5.5 with wording consistent with OBSCR.
e Add S. 4.7 to outline new reporting requirements, as per OBSCR.
o S. 5.0 clarify that best management practices also include regulatory requirements

e S.5.1.1 add ‘burn criteria’ to encompass all the criteria required for ignition under
OBSCR.

e S.5.1.2replace ‘category areas’ with ‘smoke sensitivity zones’. Add requirement tg
minimize soil content mixed in with vegetative debris. Add seasoning requirements|
based upon smoke sensitivity zone. Clarify that minimum setbacks differ for open
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burning piles versus use of an air curtain incinerator. All changes were made to
comply with OBSCR.

S. 5.1.2 include option for BCH to authorize hand-piling (as per CEMP) in RRZs, if

necessary due to topographic limitations; change is to offer flexibility for piling in
highly constrained areas.

S. 5.3.1 replace ‘category areas’ with ‘smoke sensitivity zones’.

S. 5.3.2 remove reference to test burn as an ap proved method for obtaining
venting forecast.

S. 5.3.2.1 replace ‘category areas’ with ‘smoke sensitivity zones’. Remove option
to apply to the MOE for a longer smoke release period; this is no longer an
allowable practice under OBSCR.

S. 5.3.5 allows for use of drones during den surveys. Allowance for QEP to provide
environmental rationale, when deemed appropriate by the QEP, in place of
completing another den survey after the duration of validity has expired.

S. 5.4 add specific reference to aerial ignition and requirement of an ignition plan.

S. 5.4.1 remove bulleted examples of safety, regulatory and operational variables
for the pre-burn checklist to reduce redundancy from other sections. Clarify
requirement to comply with Wildfire Act and Regulation as part of pre-burn
checklist.

S. 5.4.1, Table 7 (pre-burn checklist) update to reflect regulatory changes and
terminology. Wording clarification for pile locations specific to RRZs.

S. 5.4.2 include requirement for, and minimum components of, an ignition plan.
S. 5.4.3, Table 8 update to comply with OBSCR (daily ignition period by smoke
sensitivity zone).

S. 5.4.4 require aerial ignitions to comply with specific helicopter company safe
work procedures and best practices.

S. 6.1 update monitoring requirements to comply with OBSCR definitions of ‘end’ in
terms of open burning. Include acceptable actions in the event that piles do not
achieve desired levels of debris consumption or comply with burn ‘end’
requirements, as per OBSCR. Add allowance to use thermal scans for hazard
abatement monitoring.

S. 6.2 summarize / clarify list of records created during proper implementation of
the smoke management plan. Include requirement for ignition plan.

S. 6.2.1 updates to burn tracking procedure. Updates to data collection
requirements and update Table 9 (burn tracking form) to comply and be consistent
with OBSCR. Add Table 10 as an example system to document compliance with
OBSCR, in terms of burn period and smoke release monitoring.
S.6.2.2,S.6.2.2.1and S. 6.2.2.2 clarify record-keeping responsibility and
expected frequency of record submission to BCH.

S. 7.0 clarify that ‘reporting’ is in reference to the reporting of a wildfire or escaped
open burn.

S. 7.3 update key contacts.
S. 8.0 update with currentand applicable OBSCR.
S. 9.0 update works consulted.

sitecproject.com
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Comments

Rev 4

Sept.

2020

The entire document was reviewed for potential amendments required due to

regulatory changes, specifically the Wildfire Regulation, BC Reg 38/2005,
amended June 26, 2020 by B.C. Reg. 157/2020. No edits or updates were required
as aresult of this review.

MOE changed from Ministry of Environment to Ministry of Environment and
Climate Change

Earle Plain title and contact details updated

Rev 5

Sept

2021

Updated Table 3 to amend the ‘period for igniting piles of unlit vegetative debris’
and ‘period for adding unlit vegetative material to ignited piles’ within the MSSZ to
be consistent with Open Burning Smoke Control Regulation (B.C. Reg 152/2019).

Updated Table 12, key contacts for notification, specifically contacts for the
following: Ministry of Environment and Climate Change Strategy, RCMP Hudson
Hope Detachment, RCMP Fort St John Detachment, City of Fort St John, Fort St
John Fire Department, District of Taylor and Fire Department, District of Hudson’s
Hope, Hudson’s Hope Fire Department, Chetwynd Fire Department, BC Wildfire
Service, Northern Health, BC Hydro Public Relations and Communications.

Abbreviations and Acronyms

B O N S, e British Columbia Wildfire Service
B P Best Management Practices
5 Burn Registration Number
CEMP .. Construction Environmental Management Plan
O Custom Venting Forecast
B A e Environmental Assessment Certificate
EAO . . BC Environmental Assessment Office
LS Environmental Impact Statement
HS S .. High Smoke Sensitivity Zone
S 7 Low Smoke Sensitivity Zone

MFLNRORD....Ministry of Forests, Lands, and Natural Resource Operations and Rural Development
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MOE ... Ministry of Environment and Climate Change
MG S Z ..o Medium Smoke Sensitivity Zone
OBSCR ... Open Burning Smoke Control Regulation
S P Smoke Management Plan
Y Venting Index/ Ventilation Index
Glossary'

Burnt surface area: the areathatis underneath or surrounding the remains of afire and
covered by charred or smoldering vegetative debris.

Category 2 open fire?: an open fire, other than a campfire, that:

(a) burns material in one pile not exceeding 2 min height and 3 m in width,

(b) burns material concurrentlyin 2 piles each not exceeding 2 min heightand 3 miin
width, or

(c) burns stubble or grass over an area that does not exceed 0.2 ha.

Category 3 open fire3: an open fire that burns:

(a) material concurrently in 3 or more piles each not exceeding 2 min heightand 3 miin
width,

(b) material in one or more piles each exceeding 2 min height or 3 m in width,
(c) one or more windrows, or
(d) stubble or grass over an area exceeding 0.2 ha.

Community Care Facility*: premises or part of a premises (a) in which a person provides care
to 3 or more persons who are not related by blood or marriage to the person and includes any
other premises or part of a premises that, in the opinion of the medical health officer, is used in
conjunction with the community care facility for the purpose of providing care, or (b) designated
by the Lieutenant Governor in Council to be a community care facility.

Custom ventilation forecast: aforecast of the atmosphere’s ability in a geographic area to
disperse smoke and which is (a) obtained from a custom ventilation forecaster, and (b)
submitted by email to the ministry, using the email address made known by the ministry for the
purposes of receiving custom ventilation forecasts, before starting open burning.®

1 Unless otherwise noted, all definitionsin the glossary are from BC Reg 405/19 Part 1 — Definitions.
2 BCReg 38/2005, s. 1(1)

3 BCReg 38/2005, s. 1(1)

4 Community Care and Assisted Living Act S.B.C. 2002, c. 75, parts 1 and 3 and BC Reg 405/19, Part 1.
5 BCReg 405/19,s. 16
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Custom ventilation forecaster: a person who (a) is a meteorologist employed by Environment
Canada and classified as a Meteorologist 3 or above, (b) is a Weather Forecaster, aFire
Weather Forecaster, an Air Quality Meteorologist or an Air Quality Science Specialist employed
by or under contract with the government, or (c) has similar knowledge and experience as
described in paragraph (a) or (b) and is approved in writing by a director to conduct custom
ventilation forecasts for the purposes of this regulation.

Dry basis moisture content: with respect to a given amount of vegetative debris, means the
weight of moisture contained in the vegetative debris divided by the weight of the vegetative
debris if the vegetative debris was dry, with both weights measured in the same weight units,
multiplied by 100 and expressed as a percentage.

End (with regards to open burning): (a) if the open bumingis being done using an air curtain
incinerator, the point in time when the fire in the air curtain incinerator is emitting smoke from no
more than 10% of the base of the air curtain incinerator, and (b) respecting all other open
burning, the point in time when each pile of vegetative debris has ceased flaming and is emitting
smoke from no more than 10% of its burnt surface area;

Fire suppression system®: a system for suppressing fire by delivering: (a) water, (b) a
suppressant, (c) a surfactant, or (d) any combination of the substances (a) to (c) and may
include a water delivery system.

High smoke sensitivity zone: (a) land in the province that is outlined and shaded in pink and
labelled ‘High Smoke Sensitivity Zone’ in the legend, on amap listed in Schedule 3 except all
areas of that land that are designated under section 7 as being a medium smoke sensitivity
zone or a low smoke sensitivity zone, and;

(b) all areas of land that are designated under section 7 as being a high smoke sensitivity zone”.

Low smoke sensitivity zone: land in the province that is not a high smoke sensitivity zone or a
medium smoke sensitivity zone.

Medium smoke sensitivity zone: ( a) land in the province that is outlined and shaded in
yellow, and labelled "Medium Smoke Sensitivity Zone" in the legend, on amap listed in
Schedule 3 except all areas of that land that are designated under section 7 as being a high
smoke sensitivity zone or low smoke sensitivity zone, and

(b) all areas of land that are designated under section 7 as being a medium smoke sensitivity
zone”.

Opacity’: the degree to which smoke obscures the view of an object in the background,
expressed numerically from 0% (transparent)to 100% (opaque).®

Seasonal residence?®: afixed residence that, while not being occupied on a full-time basis, is
occupied on aregular basis. A regular basis does not imply a scheduled occupancy but implies
use of six weeks per year or more. The residence must not be mobile and should have some
sort of foundation or features of permanence (e.qg., electrical power, domestic water supply,

6 BCReg 38/2005, s. 1(1)

7 BCReg 405/19, s.28(1)

8 As determined in accordance with the United States Code of Federal Regulations, Title 40, Part 60, Chapter 1, Appendix A-4,
Method 9, as amended from time to time.

9 Alberta Energy Regulator 2007

sitecproject.com Page 12 Revision 5: September 14, 2021



& BCHydro
Smoke Management Plan

Power smart Site C Clean Energy Project

septic system) associated with it. Summer cottages or mobile homes are examples of
seasonally occupied dwellings, while a holiday trailer simply pulled onto a site is not.

Seasoned vegetative debris: vegetative debris that (a) has been dried to the extent that the
dry basis moisture content is 30% or less, (b) has been putin piles for a period of at least 4
months, or (c) has originated from standing dead timber.

Water delivery system'%: a system that can (a) deliver a sufficient volume of water to
effectively fight a fire of areasonably foreseeable size, taking all factors into consideration,
including the conditions of the area where the water delivery system may need to be used, and
(b) deliver water to any place at the site of an industrial activity, on the burn area or the high risk
activity, or reasonably adjacent to the burn area or the site of a high risk activity.

10 BC Reg 38/2005, s. 1(1).
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1.0 Introduction

As part of the planning associated with the Site C Clean Energy Project (the Project), and the
environmental assessment process, a Smoke Management Plan (SMP) was developed and
submitted with the Environmental Impact Statement (EIS) (BC Hydro 2013) and currently exists
as Appendix A of the Construction Environmental Management Plan (CEMP)." The SMP
describes how project-related burming will be conducted compliant with the most current British
Columbia Ministry of Environment Open Burning Smoke Control Regulation (OBSCR) and other
relevant regulatory requirements, outlines best management practices to reduce smoke
emissions and mitigate air quality impacts from burning, and remains in accordance with the
Site C Clean Energy Project Construction Environmental Management Plan (CEMP), section
5.1 Air Quality Management, which states:

e Manage smoke from the burning of clearing debrisin accordance with the Smoke
Management Plan (Appendix A).

1.1 Objectives

The objectives of the SMP are as follows:

e Outline regulatory requirements of open burning activities;

e Detail Best Management Practices to avoid, mitigate, or minimize the emissions of
smoke and particulates from open burning; and,

e Ensure consistency and compliance with all relevant provincial and federal conditions
mandated as part of the environmental assessment process.

2.0 Regulatory Context

2.1 Provincial Legislation

2.1.1 Environmental Management Act and Open Burning Smoke Control Regulation

Under the authority of the Environmental Management Act12, the BC Ministry of Environment
(MOE) has the mandate to regulate smoke emissions from open burning activities through the
application of the Open Burning Smoke Control Regulation13 (OBSCR). The OBSCR is divided
into the Part 1 — Interpretation and Application, Part 2 — General Requirements for Open
Burning, Part 3 — Specific Requirements for Open Burning, Part 4 — Substituted Requirements,
Part 5 — Air Protection Measures, and Part 6 - Miscellaneous. The Open Burning Smoke Control
Regulation 405/19 is under effect as of September 15,2019 and has replaced the repealed
Open Burning Smoke Control Regulation 145/93. Revision 3 (November 2019) of the SMP is to
reflect the regulatory changes reflected in the recently enacted OBSCR. This plan may need to
be reviewed and updated to reflect any future changes in legislation.

11 B.C. Hydro. 2016. Construction Environmental Management Plan, Site C Clean Energy Project Revision 4.

12 Environmental Management Act S.B.C. 2003, ¢. 53
13 BC Reg 405/19
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2.1.2 Wildfire Act and Wildfire Regulation

The Wildfire Act’* and Wildfire Regulation'® define the legal responsibilities and obligations
regarding fire use, wildfire prevention, wildfire control, and rehabilitation. These pieces of
legislation are the responsibility of the Ministry of Forests, Lands, and Natural Resource
Operations and Rural Development (MFLNRORD) and, more specifically, the BC Wildfire
Service (BCWS). The Wildfire Regulation lays out the responsibilities of a person or entity
igniting a fire including, but not limited to: ensuring no fire escapes, providing sufficient fire
suppression systems and personnel, and defining fire control requirements in the case of an
escape. Additionally, it is the Wildfire Regulation which requires notification to the MFLNRORD
(Burn Registration Number), depending on the category of burn defined by the size and number
of piles ignited'®, as well as the information required to receive the registration number'7.
Although the Wildfire Regulation does not address smoke control or air quality, itis directly
relevant to open burning.

2.2 Site-C - Specific Conditions

2.2.1 Federal Decision Statement

The Federal Decision Statement, issued November 25, 2014, by the Minister of Environment
Canada and under Section 54 of the Canadian Environmental Assessment Act, 2012 (CEAA),
establishes conditions with which BC Hydro must comply. Relevant to the Smoke Management
Plan is Section 12 — Health of Aboriginal Peoples — Air Quality. Specifically, Section 12 requires
measures to avoid or minimize exceedances of federal and provincial air quality objectives and
to minimize or manage the potential effects of smoke.

2.2.2 Environmental Assessment Certificate Schedule B — Table of Conditions

The Environmental Assessment Certificate was issued with 77 Conditions under which the
project may proceed. The following conditions are directly applicable to the SMP:

e Condition 57, which outlines provincial conditions regarding ambient air quality,
specifically the requirements regarding an Air Quality Management Plan and a Smoke
Management Plan. This condition mandates that project-related smoke is controlled by
following the OBSCR. Additionally, the plan is to include measures to manage emissions
and procedures to provide MOE with: 1) data collected during monitoring; and, 2) the
SMP and any amendments for review.

e Condition 70, which stipulates that Project effects through construction and operations
must be managed by implementing measures detailed in mitigation and monitoring
plans, such as this SMP and the Contractor’s Environmental Protection Plan.

3.0 Scope
The smoke management plan outlines the practices for burming clean woody / vegetative debris
(open burning) to manage the effects of smoke emissions from burning, to reduce the risk of an

14 Wildfire Act S.B.C. 2004, c. 31
15 BC Reg 38/2005

16 BC Reg 38/2005, s. 22 (1) (c)
17 BCReg 38/2005, 5. 24 (1)
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escape, and to meet all regulatory requirements relevant to open buming. The scope of the
smoke management plan is limited to open burning practices implemented as part of the Site C
Clean Energy Project.

4.0 General Requirements

All burning activities will be compliant with, or exceed the requirements of, the BC OBSCR'8.
The following measures have been developed in accordance with these existing regulations and
other relevant regulatory requirements:

1. general requirements;

2. identification of smoke sensitivity zone(s);
3. material to be burned;

4. timing of burning;

5. minimum set-back distances;

6. ignition criteriaand burn duration;

7. burn registration; and,

8. Records and reporting.

Best Management Practices (BMPs) are intended to provide operational direction to, as much
as practicable, promote fast and efficient burns which minimize the amount of smoke generated
and confine smoke emissions as much as possible to periods with favourable venting thereby
minimizing potential impacts of smoke from burning activities, and minimize the chance of fire
escape. BMPs are outlined in Sections 5.0, 6.0, and 7.0 include direction in the following areas:

1. seasonal burn planning;

2. debris pile construction and seasoning;

3. pre-burn protocols;

4. light-up procedures;

5. monitoring and tracking; and,

6. Notification and wildfire reporting.

18 BC Reg. 405/19
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4.1 Identify Sensitivity Zones

The OBSCR and allowable burning practices are based upon three spatial Categories: high,
medium and low smoke sensitivity zones. The zones are based upon distance from populations:
the ‘high’ zone is immediately surrounding communities, while the ‘low’ zone is farthest from
population centers.

To identify the relevant sensitivity zone, use the provincial interactive mapping application found
here:
https://governmentofbc.maps.arcgis.com/apps/webappviewer/index.html?id=6d288bc667b2452
8a5c1e3b4c0373d07.

The smoke sensitivity zone and relevant operational requirements (burn criteria) for open
burning is designated per pile and by pile location.®

In addition to the aforementioned regulated spatial zones, through ground-truthing exercises
with Aboriginal groups, or during the notification period, locations of high Aboriginal use may be
identified, and shall be treated as high smoke sensitivity zones during planned buming activities
(i.e. utilize burn criteria for high smoke sensitivity zones).

4.2 Material to be Burned

This smoke management plan applies solely to open burning of vegetative (clean woody) waste
that meets Category 2 and Category 3 pile sizes and has been piled within a 5 km radius of
where the vegetative debris originated.?°

In areas where operations vary between the two Category of bums (Category 2 and Category
3), differences will be noted, else, practices and operations will be the same.

Prior to open burning, BCH and the contractor must ensure that every reasonable alternative for
reducing, reusing, or recycling the vegetative debris has been used in order to minimize the
amount of debris burned.?! Vegetative debris usage is detailed in the Vegetation Clearing and
Debris Management Plan.

Open burning that does not meet the definition provided above is outside the scope of this SMP
and may require additional permits from the MOE.

Regulations prohibit the burning of the following material in any quantity: animal carcasses;
asphalt or asphalt products; batteries; biomedical waste; carpets; construction waste other than
lumber that has not been treated with wood preservatives or other chemicals and is not coated
with paint, varnish, oil or other finishing material; demolition waste; electrical wire; fibreglass and
other fibre-reinforced polymers; fuel and lubricant containers; furniture and appliances;
hazardous waste; manure; paint and varnish; plastics; polystyrene foam; railway ties; rubber; tar
paper; tires; treated or painted wood products; and used oil.?2

19 personal communication (email), October 10, 2019 from OBSCR@gov.bc.ca.
20 BC Reg. 405/19,s.9

21 BCReg. 405/19, 5. 10

22 BCReg. 405/19, s. 12 and BC Reg. 320/2004, schedule 1, s. 2
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4.3 Timing of Burning

Open burning may occur when in accordance with all burn criteria, including acceptable venting.
See Section 4.3 for burn criteria and Section 4.5.3 for details on acceptable venting forecasts.

Prior to ignition, it must be confirmed that there are no other burning restrictions in place. This
includes burning restrictions from relevant local government23, the MOE?#, and MFLNRORD
(bcwildfire.ca), all of which supersede venting indices or venting forecasts, including custom
venting forecasts (CVF).25 The OBSCR grants the MOE the authority to prohibit burning in an
area during periods of poor air quality, when it is likely that air particulate matter will reach
unacceptable levels within 24 hours?6, or when pollution is occurring or likely to occur from open
burning.?” In these circumstances, the MOE may require fires extinguished, prohibit additional
debris added to the fire, or prohibitignition.

Burning may not be initiated if the local air flow or atmospheric mixing is likely to cause smoke
to have a negative impact on a nearby population or workcamp or create a navigational hazard
at nearby airports or on nearby highways by significantly reducing visibility .2 Both of these
conditions override the existence of an acceptable venting forecast and/ or compliance with all
other burn criteria.

4.4 SetbackDistances

The minimum fire setback distances that will be maintained for burning operations carried out
under the Site C SMP are described in Table 1.

Areas may be identified during ground-truthing exercises with Aboriginal groups, or through the
notification process, that meet the definition of “seasonal residence”. Identified seasonal
residences will have appropriate fire setback distances applied (Table 1).

Table 1. Setback Distances

Modified Setback

. 29
Category Setback Distance (m) Distance (m) ®

Neighbouring buildings: residences
(including seasonal residences in 500 100
use), businesses

Nearest property line of: hospitals,
schools, community care facilities, and 1,000 500
identified sensitive receptors®'

23 BCReg. 405/19, s. 6(a)

24 BC Reg. 405/19, s. 30(1)(a)(b)

25 BC Reg. 38/2005, s. 22(1)(a)

26 Specifically, when the amount of particulate matterin the air in an area has reached, or will reach within 24 hours, alevel
thatis likely to result in the air quality not meeting the ambient air quality objectives set out in Schedule 2 of OBSCR.

27 BC Reg. 405/19, s. 30(1)(a)(b)

28 BC Reg. 405/19, s. 14(a)(b)

29 BCReg. 405/19, s. 13(1) and the Site C Clean Energy Project Construction Environmental Management Plan Appendix B - Air
Quality Monitoring Program

30 BC Reg. 405/19, 5. 13(2)

31 |dentified sensitive receptors as outlined in the CEMP Appendix B — Air Quality Monitoring Program.
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Modified setback distances are allowed under OBSCR, when open burning complies with
specific burning conditions. The bum criteria for modified setbacks is detailed in Table 4 of
Section 4.5.1. Open burning utilizing air curtain incinerators have unique setbacks to pile
burning; setbacks for air curtain incinerators are found in Table 5 of Section 4.5.2.

Sensitive receptors for the area have been identified in Environmental Impact Statement (EIS)
Volume 2 Appendix L. Those sensitive receptors which require a minimum setback of 1,000 m
are enumerated in Table 2. Regardless of sensitive receptors listed in Table 2, any and all
hospitals, community care facilities, or schools require setbacks based on relevant burn criteria,
as outlined in Table 1, Table 4, or Table 5.32

Table 2. Sensitive Receptors Requiring a Setback Equivalent to Hospitals, Schools, and
Community Care Facilities, as Identified in Appendix B Air Quality Monitoring Program of the

Construction Environmental Management Plan (CEMP).

Schools

Health Care Facilities Senior Care Facilities Childcare Facilities

Aboriginal Education
Center

Alwin Holland
Baldonnel Elementary
Bert Ambrose

Elementary

Bert Bowes Middle
School

Board Office
Charlie Lake
Elementary School

Christian Life School

CM Finch Elementary

Dr. Kearney Middle
School

Duncan Cran
Elementary

Fort St. John Health
Unit

Fort St. John Hospital

Fort St. John Medical
Clinic

Fort St. John
Pharmacy and
Wellness Centre
The Taylor Medical
Clinic

ABC Medical Clinic

North Peace Medical
Clinic

32 BCReg. 405/19,s.13 (1) and (2)
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Heritage Manor llI

Peace Lutheran Apt.
#1

Peace Lutheran Apt.
#2

The Sunset Home

North Peace Care
Centre

Abbeyfield Houses of
Fort St. John

New Senior Housing

Peace Villa

Chunky Monkey
Daycare

Oscare
Daycare/Oscare Tots

The Zoo Daycare
Little Kritters Daycare
ABC & 123 Family

Daycare

Baby Bear Daycare

Rascals

Building Blocks
Daycare

Kidz Club
Northern Lights
College Daycare

Little Bear Family
Daycare
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Schools Health Care Facilities Senior Care Facilities Childcare Facilities

Ecole Central
Elementary

Facilities and
Transportation

Key Learning Centre
North Peace
Secondary

Energetic Learning
Campus

Northern BC Distance
Education

Open Learning
Robert Ogilvie
Elementary

Student Support
Services

Taylor Elementary
Technology Services
Upper Halfway

Elementary

Wonowon Elementary

sitecproject.com
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Little Peanuts Family
Daycare

Little Pigs Family
Daycare

Nanny Norma'’s
Daycare

Pitter Patter Day Care
Puddle Jumpers
Seeds to Sow

The Playground

Family Daycare

The Wiggles and
Giggles Daycare

TJ’s Playhouse
Tot’s and Tikes Family
Daycare

The Stepping Stones
Centre

Aboriginal Head Start

Child Development
Centre

Keeginaw Pre-School
Totem Pre-School
Rise and Shine

Clubhouse

Barney and Friends
Family Daycare

Hudson's Hope
Playschool
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Best Management Practices shall be employed so that smoke does not negatively impact a
nearby population centre or workcamp or pose ahazard at airports or on provincial highways by
significantly reducing visibility.*

4.5 Burn Criteria

Four components combine to define the timing of debris pile ignition and the burn duration
(length of allowable burning), specifically, open burning division, smoke sensitivity zone, venting
forecasts, and setbacks.

There are five acceptable divisions within OBSCR under which open burming can occur, two of
which are likely to be employed under the Project:

1. Division 1 — High, Medium and Low Smoke Sensitivity Zones.

2. Division 5 - Air Curtain Incinerators.

33 BCReg. 405/19, s. 15 (a) and (b)
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Table 3. Burn Criteria for Open Burning Completed Under Division 1 by High, Medium, and Low Smoke Sensitivity Zones*.

Division 1 — Open Burning by Smoke Sensitivity Zone

Sensitivity Zone | High (HSSZ) | Medium (MSSZ) | Low (LSSZ)

Setback Residences and Businesses: 500

Distances (m)* | Schools, hospitals, and community care facilities: 1000

Burn Duration < 2days <1day <4 days <1day < 6 days

Venting Indices | Good (Day Open Good Good (Day OpenBurning | Good Good or Fair (Day Open

Required Burning Starts), Fair Starts), Fair or better Burning Starts) and Good
or better (Second (Second day of burning) or Fair (for the Second Day
day of burning) of OpenBurning)

_Ignition Time Not earlier than 1 hour after sunrise During the burning period

Period for Between 1 hour after | During the Between 1 hour after During the burning | During the burning period

Igniting Piles of
Unlit Vegetative

sunrise and 4 hours
before sunset on the

burning period

sunrise and 2 hours
before sunset on the day

period

Debris day that open that open burning starts
burning starts
Period for Between 1 hour after | During the Between 1 hour after During the burning | During the burning period
Adding Unlit sunrise and 4 hours | burning period sunrise and 2 hours period
Vegetative before sunset on the before sunset on the day
Material to day that open that open burning starts
Ignited Piles burning starts and on the second day of

open burning

Burning Ends®*

4 pm on the second
day of open burning

4 pm ortwo
hours before
sunset,
whichever is
later, on the
same day open
burning starts

4 pm on the fourthday of
open burning

4 pm or two hours
before sunset,
whichever is later,
on the same day
open burning starts

4 pm on the sixth day of
open burning

34 BCReg. 405/19, ss.19 - 22
35 BCReg. 405/19, s. 13(2). Open burningis allowed within modifie d setbacks, as per Section 13 (2), OBSCR 405/19. Additional burn criteria apply and are outlined in Table 4.
36 "end", with regards to when open burning ends, as defined in BC Reg. 405/19 Part 1 and in the glossary.
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Division 1 — Open Burning by Smoke Sensitivity Zone

Sensitivity Zone

High (HSSZ)

Medium (MSSZ)

Low (LSSZ)

Seasoning®
Requirements

Vegetative debris must be seasoned

The amount of seasoned
vegetative debris must be
maximized

Vegetative debris
must be seasoned

The amount of seasoned
vegetative debris must be
maximized

Ventilation
Forecast
Requirements

Ventilation forecast for the area must be obtained onthe day, but before burning starts

CVF
Requirements

CVF for the area must be obtained on the day before or on the day, but before burning starts

37 As defined in BC Reg. 405/19 Part 1 and in the glossary.
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Despite the setbacks detailed in Table 3, when completing open burning as per Division 1, open
burning may be carried out within modified setbacks, if the additional burn criteria conditions laid
out in Table 4 are met with respect to the open burning.

Table 4. Burn Criteria for Open Burning in Modified Setbacks.®

Modified Setbacks (Division 1 — Open Burning by Smoke Sensitivity
Zone)

Setback Residences and Businesses: 100
Distances (m) Schools, hospitals, and community care facilities: 500
Piling Vegetative debris must be piled before it is open burned

Pile Dimensions

Largest horizontal dimension is not greater than twice the height (e.g. for a pile
4 m tall, horizontal dimension mustbe <8 m).

Reporting

Written record of the dates the vegetative debris was piled is available to an
officer upon request.

Pile Composition

No stumps; largest part of each separate portion of the vegetative debris has a
diameter < 50 cm; vegetative debris is seasoned vegetative debris

Notification (not
later than 24 hours
in advance of
starting open

All reasonable efforts are made to give notification of open burning to:
occupants of residences, businesses, schools, hospitals and community care
facilities within 500 m.

Notification to the persons who manage the school, hospital or community care

burning) facility.
Ventilation Good
Forecasts
_lIgnition Time Not earlier than 1 hour after sunrise

Burning Ends

4 pm or two hours before sunset, whichever is later, on the same day open
burning starts

Other Ventilation
Requirements

¢ Ventilation forecast for the area must be obtained onthe day, but
before burning starts, or

o CVFs forthe area must be obtained on the day before or the day of
burning, but before burning starts.

4.5.2 Division 5—-Open Burning Using Air Curtain Incinerators

Open burning using air curtain incinerators is exempted from setbacks, as outlined in Section
4.4 and Table 1, as well as piling and seasoning requirements. Setbacks specific to the use of
air curtain incinerators are dependent upon meeting open burning criteria and are outlined in

Table 5.

38 BC Reg 405/19, 5. 13(2)
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Table 5. Burn Criteria for Open Burning Under Division 5, Using Air Curtain Incinerators.3°

Distance of open burning Distance of open burning
from values (m) from values (m)
Neighbouring buildings 100 - 1000 1000+
residences (including seasonal
residences in use), and
businesses
Nearest property line of 500 — 2000 2000+
hospitals, schools, community
care facilities, and identified
sensitive receptors.

Opacity* requirements Does not exceed 40% during the 30-minute period following the
start of open burning and does not exceed 15% for more than 5
consecutive minutes during any other 30-minute period during open

burning

Vegetative debris stacking Vegetative debris is not stacked above the air outlet of the air
curtain incinerators.

Operational continuity Air curtain blowers operate continuously until the incinerators cease

combustion of the vegetative debris or until all the vegetative debris
has been reduced to ash

Ignition Time Not earlier than 1 hour after N/A
sunrise

Timing of addition of vegetative | From one hour after sunrise to N/A

debris sunset

Ventilation forecast Fair or better for the day open N/A

burning is carried on; a Poor
forecast for the day requires that
no more vegetative debris is
ignited

4.5.3 Venting Forecasts

Venting forecasts are issued every morning for the current and next day. The forecasts include
the ventilation (or venting) index (VI), wind speed, and mixing height to help guide burning
operations. Forecast venting conditions for the day of the burn and the following day, if
applicable, must meet the minimum venting requirements laid out within the OBSCR and in the
relevant burn criteriatable (Table 3, Table 4, Table 5).

BC Air Quality defines VI as; “a numerical value related to the potential of the atmosphere to
disperse airborne pollutants, such as smoke from a prescribed fire. It is based on both the
current wind speed in the mixed layer and the mixing height. The mixed layer is the surface
layer of air that is turbulent and well mixed. The mixing height is the thickness of this mixed
layer.” Greater wind speeds and thicker mixing heights will result in higher venting indices. It
should be noted; however, when wind speeds are too high, ground level mixing may be
reduced.

A VI of 0 means that there is no ability for the atmosphere to disperse smoke, whereas a VI of
100 means excellent smoke dispersion; the persistence of smoke from open burning is tied

39 BCReg 405/19,s.28
40 As defined under BCReg405/19, s. 28(1) and the glossary.
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directly to atmospheric venting conditions. The numerical values are categorized into three
ranges: poor, fair, and good (Table 6). Category boundaries may differin some jurisdictions; the

ventilation forecast provides both the numerical value, as well as the ventilation category.
Regulatory requirements outline minimum requirements for ventilation category.

Table 6. Venting Indices

Venting Index Numerical Rating Ventilation Category
0-33 Poor
34-54 Fair
55-100 Good

4.5.3.1 Venting Forecast Sources

There are three acceptable sources for daily venting forecasts: custom venting forecasts
(CVFs), Environment Canada regional forecasts, and qualified independent forecasters (details
for each source are found in the following subsections). The source of daily forecasts for
burning under this SMP will be CVFs, with few exceptions as noted below.

Custom ventilation forecasts must be obtained by a custom ventilation forecaster, as per
OBSCR.#!

There may be times when a CVF for the burn areais not available. In the circumstance that
CVFs are unavailable, contractors shall utilize the Environment Canada ventilation forecasts.
Contractors must record the daily forecast and source, as well as results of test burn, if
applicable. More information on recording and reporting is found in Section 5.

In summary, the source for daily ventilation forecast shall be used in the following order:

1. CVF subscription service, then

2. Environment Canada regional forecast.
Itis not allowable to select the forecast that is the most favourable for operations or that best
suits burning objectives.

A retained, independent, MOE-approved forecaster would replace the CVF subscription service
for ventilation forecasts listed above.

Custom Venting Forecasts

To encourage the best dissipation of smoke, burning under this smoke management plan will
use custom venting forecasts prepared by a custom ventilation forecaster. Custom venting
forecasts are tied more closely to specific geographic locations than Environment Canada
forecasts which are prepared for alarger regional area. For this reason, custom venting
forecasts are generally thought to be a more accurate choice than Environment Canada venting
indices, which often can result in aforecast which is either too strict or too lenient for those
locations which are not well-represented by the average area or region for which the forecast
was prepared.

41 BCReg 405/19,s. 16
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The provincial fire centre weather forecasters are approved by the MOE and shall be retained
by the contractor through subscriptions for service to provide custom venting forecasts. Custom
forecasting subscriptions are generally available for the fall burning season. To set up
subscription and receive MOE-approved CVFs, the contractor shall contact the regional MOE
contact (see section 7.3 Key Contacts).

The contractor shall provide the following information to the forecaster, where burning is
anticipated: Burn Registration Number, location, latitude /longitude, elevation / elevation range,
and approximate number of piles.42

Environment Canada Forecasts

The Environment Canada daily venting indices forthe Fort St John Zone can be found at:
https://www2.gov.bc.ca/gov/content/environment/airdand-water/air/air-pollution/smoke-
burning/ventilation-index or by phoning 1-888-281-2992 (See Section 7.3).

Independent Qualified Forecasts

BC Hydro may hire an independent, qualified forecaster to provide custom venting forecasts. It
is required that all independent forecasters meet the OBSCR definition of custom ventilation
forecaster and are approved by the MOE Director in advance of any burning activity which
depends upon their forecasts.*® The first step in forecaster approval is contacting the regional
MOE contact (See Section 7.3).

If either BCH or a contractor retains an independent forecaster, the forecasts will take the place
of the CVF subscription service. Documentation of MOE approval must be recorded and kept on
file.

4.5.4 Burn Duration/Burning Period

The burning period is the time between ignition and burn end, as outlined in the applicable burn
criteria. Burn ‘end’ for pile burning means the point in time when each pile of vegetative debris
has ceased flaming and is emitting smoke from no more than 10% of its burnt surface area. 44

Smoke release monitoring is the monitoring of buring activities in accordance with burn
duration commitments, based upon smoke sensitivity area, setback, and Division under which
open burning is occurring. Burn duration commitments are detailed in Table 3, Table 4, and
Table 5. Smoke release monitoring and tracking is detailed in Section 6.1.

Burn duration is measured per pile.*® Each pile that is ignited must individually adhere to burn
duration / burn period.

42 A general rule of thumb which may be helpful for estimating number of pilesis: (NAR * 2 = # of piles), where NAR = Net Area
to be Reforested (ha) = Area Harvested / Cleared.

43 BCReg 405/19, Part 1 and pers. comm. Gail Roth, Ministry of Environment, August 3, 2017.

44 BCReg 405/19, Part 1

45 personal communication (email), October 10, 2019 from OBSCR@gov.bc.ca.
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The regulation allows for vegetative debris to be open burned up to 5 km from the point of
origin. In the case that longer burning period or more flexibility on venting conditions, vegetative
debris originating within the HSSZ may be moved to the MSSZ, within 5 km, for open burning.

4.5.5 Change in Burning Conditions

Should weather conditions change such that local airflow or atmospheric mixing is causing or
likely to cause make smoke dispersion inadequate, specifically to negatively impact a nearby
population or work camp or to be a navigational hazard at an airport or on highways by
significantly reducing visibility, debris may not be added to an open burn until conditions
improve and is no longer causing to have effects described as above .46

4.6 Burn Registration

4.6.1 Category 3 Piles

Prior to the initiation of any Category 3 burns, the contractor shall obtain a Burn Registration
Number (BRN).4” BRNs are obtained through the BC Wildfire Service at 1.888.797.1717. BRNs
are valid for one parcel and for a two-week period after which time they may be re-issued
through the same process. A separate BRN is required for each parcel on which open burning is
planned. The following information is required in order to receive a BRN: contact information for
person initiating burn (contractor information), parcel description / coordinates of open burning
(center point of areafor parcels with multiple piles), the number of piles to be burned under the
BRN, type of material to be burned, and any other information relating to the proposed open fire
that the official or the person answering the telephone number requires .48

The following is required for compliance with the BRN4%: check venting indices (CVFs) priorto
ignition; comply with OBSCR, local bylaws, local and provincial fire bans, the Wildfire Act and
Wildfire Regulations. Following this SMP will ensure compliance with the BRN.

BRNs must be recorded and kept on site during burning activities. Details regarding required
contractor recording and reporting are found in Section 6.2.

4.6.2 Category2 Piles

Category 2 burns do not require aBRN. When completing Category 2 burns, the contractor
shall record size (height and width), number of piles burning concurrently (two or fewer), and
number of piles burned through the day. Piling and burning may be done concurrently, under
the condition that pile number or size do not exceed maximums allowed for Category 2. Details
regarding required contractor recording and reporting are found in Section 6.2.

46 BCReg 405/19,s. 15

47 BC Reg. 38/2005, 5. 22(1)

48 BC Reg. 38/2005, s. 24(1)

49 Pers. comm. Operator at BCWS BRN phone number.
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Category 2 burns as part of industrial operations must adhere to all OBSCR regulations, and
therefore contractors must: check ventingindices (CVFs) prior to ignition; comply with OBSCR,
local bylaws, local and provincial fire bans, the Wildfire Act and Wildfire Regulations.

4.7 Records and Reporting

OBSCR requires all Category 3 and open burning with use of an air curtain incinerator record
and maintain specific information, with respect to open burning.® The documentation must be
kept on site and available for the duration of the open burning, retained for a period of one year
from the start of burning, and submitted to the MOE upon request. Details on required
information to achieve regulatory compliance are found in section 6.2.

5.0 Smoke Reduction — Best Management Practices

Best Management Practices (BMPs) provide guidance to debris management contractors and
BCH monitors for opening burn activities and smoke management to help achieve smoke
management objectives and compliance with regulatory requirements. The OBSCR requires all
reasonable efforts are taken to minimize the amount of smoke emitted when open burning. "
The strategies and techniques within the BMPs of this section shall ensure that this requirement
is met. Specific regulatory requirements outlined in the OBSCR will be identified within the
BMPs, where appearing.

5.1 Seasonal BurnPlanning

5.1.1 Burn Season

Typically, the late summer / early fall offers better buming conditions in terms of fire weather
indices and longer daily average of appropriate venting (i.e. longer days). Additionally, this
window provides the best window to avoid “holdover” fires; fires that do not extinguish during the
winter months can retain the potential to ignite dead grass and forest fuels in the early spring
fire season (usually April and May). Fires in late summer and fall have the most time to
extinguish on their own in the winter months. Fire hazard abatement monitoring is detailed in
Section 6.1.

Burning outside the usual burning season (as noted above) is acceptable, given that the
regulatory requirements as set out in this SMP are followed, regardless of seasonal timing (i.e.
open burning is compliant with all applicable burn criteria, such as venting indices are checked
and favourable, there are no provincial or local fire prohibitions, BRN is received, if applicable,
and burns comply with all provincial legislation and regulations (OBSCR, Wildfire Act and
Wildfire Regulation).

5.1.2 Burning Prioritization

Any burning within high smoke sensitivity zones should be prioritized to take advantage of the
best venting conditions and longer daytime hours to allow for optimum conditions in those areas
closest to populations.

50 BCReg 405/19, s.31.
51 BCReg. 405/19,s. 11
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5.1.3 Sensitive Time Periods
Seasonal scheduling of burning activities will consider regionally important time periods, for
example periods with high recreational activity or periods with known Aboriginal use based on
the results of ground-truthing exercises. During, and two days prior to, sensitive time periods, no
debris piles will be ignited.
Based on regional recreation activity, the following periods have been identified as sensitive:

e long weekends in May, July, August and September

e Aboriginal use periods — may be determined based on ground-truthing exercises and

through the First Nations notification process. Burning practices may require

modification based upon responses received from notification. For details regarding
burning notification, see Section 7.1.

5.2 Debris Pile Construction and Seasoning

Proper pile construction techniques will aid in the achievement of a high intensity burn that is
capable of consuming itself in the shortest time possible and achieve easy and safe ignition.

5.2.1 Pile Size, Shape and Components

Pile construction shall consider the following:

1. Piles should be roughly conical (haystack or bell-shaped) with a width to height ratio
of roughly 2:1. In all cases, piles must be stable.52

2. Large piles typically burn hotter and cleaner than smaller piles. Efforts should be
made to make fewer, larger piles, while considering crew safety and meeting the
smoke release period criteria. Ideally, pile height of 4 m, or higher, is recommended.

a. Category 2 burns are a maximum size of 3 m in width and 2 m in height
(maximum of two piles burning concurrently per parcel).

3. Coniferousslash often burns better than deciduous (aspen/cottonwood) slash.
Efforts should be made to mix fuel types, where practicable.

4. To ensure the continuity of the burn, piles should contain a mixture of debris sizes
(mixture of fines with larger diameter material) with as few voids as possible.53

5. To achieve efficientignition, place smaller diameter fuels at the base to create an
ignition zone, ideally 2 m thick.

52 To help achieve compliance with BC Reg. 405/19, s. 11(b)
53 To help achieve compliance with BC Reg. 405/19, s. 11(b)
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a. For Category 2 piles, create a good mixture of small and large diameter
fuels throughout the pile. Due to reduced size, a2 m ignition zone is
neither ideal, nor feasible.

6. Minimize soil content that may be mixed in with vegetative debris; break root wads
up to remove any soils/rocks prior to piling and place pieces higher on the pile.%*

7. Within the high sensitivity smoke zone, all vegetative debris burned (piles) must be
seasoned, such that the pile is 30% or less moisture content, originates from dead
standing timber, or has been piled for a minimum of 4 months55. Pile covering is an
option to keep fuel moisture content low; remove covering prior to burning.

8. Within the medium sensitivity smoke zone, within each pile maximize the amount of
vegetative debris which is seasoned vegetative debris; piles should be seasoned
until they can easily combust. Ideally seasoned piles would be 30% or less moisture
content or piled for at least 4 months. 56 Pile covering is an option to keep fuel
moisture content low; remove covering prior to burning.

9. Establish a fuel break around each pile.>” Determining necessary fuel break width
and type should consider, but not be limited to, the following variables: pile size,
proximity to adjacent fuels, type of fuels burming and adjacent, fire weather, slope,
and aspect. Fuel breaks are defined as: 1) a barrier or a change in fuel type or
condition, or 2) a strip of land that has been modified or cleared.5%8

a. Examples of potentially acceptable fuel breaks, depending on the
variables list above, may include: frozen soils to a depth of one foot,
snowpack on frozen soil, or removal of all combustible material / biomass
to mineral soil to a width determined to be sufficient for conditions.

10. Maintain fuel breaks while the fire is burning and there is arisk of the fire escape .®
Additional considerations:

11. Do not construct piles in low, water-receiving sites. Low water-receiving sites are
defined as any location where the water table is at the soil surface such that fuels are
not be able to season or would not be able to achieve ideal fuel moisture content for
burning. Areas to avoid may include swales, wetlands, low-lying flood plains, or
areas of seepage. This is to ensure that fuels achieve the desired fuel moisture
content and therefore burm hotter and with less smoke emission. Piles should be built
in locations which are dry (water table not at the surface) for more than 4
consecutive months from spring to winter, not including moisture received during

54 BCReg. 405/19,s.11(a)

55 BC Reg. 405/19, s. 19(a)

56 BCReg. 405/191, s. 1(c)

57 BC Reg. 38/2005, s. 22 (1)
58 BCReg. 38/2005,s.1 (1)

59 BC Reg. 38/2005, s. 22 (1) (f)
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precipitation events, and which are not likely to have the water table at the surface
during the desired burning window.6°

12. Do not construct piles within riparian reserve zones (RRZ)¢', unless directed by BCH
due to operational or topographic limitations. Any machine work will be conducted in
accordance with CEMP Section 4.5 (15 m machine-free riparian buffer from the
Ordinary High Water Mark).

13. Do not construct piles within the minimum setbacks outlined in Table 1, unless open
burning using an air curtain incinerator.

a. Setbacks for air curtain incinerators can be found in Table 5

14. Do not pile where burning will negatively impact (scorch) the timber edge or retained
trees. Larger, machine-built piles will require larger setbacks, whereas smaller, hand-
built piles can be closer.

15. Avoid introducing soils and other non-combustibles into the pile.62

5.3 Pre-BurnProtocols
5.3.1 Collate Burn Plan Information

Prior to the burning season, contractors shall collate information related to the smoke sensitivity
zone and the approximate number and location (coordinates) of the piles slated for burning.
This information is required in obtaining Burn Registration Numbers (BRNs) (see Section 4.6).
This information must be available for BCH upon request.

5.3.2 Venting Forecasts

Confirm source of venting forecast: custom venting forecast, whether through a subscription
service provided by aMOE pre-approved forecaster or by retaining a qualified independent
forecaster, or regional forecasts from Environment Canada. See Section 4.5.2 for details
regarding venting forecast sources and acceptable utilization.

5.3.21 Limitations of Venting Index and Forecasts

Strict adherence to the venting indices (the computed value or category) may conflict with the
practical objective of minimizing potential impacts of smoke. There are limitations to the venting
index calculations, which shall be considered by the contractor prior to ignition. Forexample,
wind direction and proximity to potential values impacted are not incorporated into the venting
index. There may be additional impacts from changing weather, such as changing wind patterns

50 To help achieve compliance with BC Reg. 405/19, s. 11(c)
61 BCReg 41/2016,s.1 (1)
62 To help achieve compliance with BC Reg. 405/19, s. 11(a)
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and rain/snow events that may result in undesirable burning conditions or evening and overnight
venting conditions. It is important to consider wind direction and mixing heights.

Practical Application

The following adaptations shall be considered by the contractor prior to ignition, as appropriate:

¢ If wind direction is not favourable and smoke is likely to impact populations, highways, or
airports, burn instead in locations where wind direction works in favour of burn and
smoke travel.

e Consider moving to remote piles when forecaster confidence in continued good venting
is low.

e Consider prioritizing any high smoke sensitivity area burns when forecaster confidence
in continued good venting is high.

¢ Lower mixing heights will not have the capacity for large volumes of smoke, suggesting
that the ignition of alarge number of piles should be avoided. Ignite fewer piles in these
situations to reduce overall volume of smoke emitted.

Despite acceptable venting forecast (e.g. good and fair) advancing weather conditions can
result in a rapid decline in venting leading to unacceptable levels of smoke.

Venting Forecast Validation

Venting forecast validation can be completed through ignition and monitoring of a test pile. After
test pile ignition, monitor the performance of the burn for 15-30 minutes relative to:

e Fire intensity.

o Smoke release (direction, dispersion, quantity and relation to important infrastructure
such as highways, airports, sensitive receptors, and population centres).

e Potential for escape to adjacent piles or slash.

With confirmation that the test pile is burning as planned, continue with the daily burn plan and
monitor pile burning performance throughoutthe day. Where significant reductions in burn
performance are noted, burning shall be halted or the burn plan revised to increase burn
performance to an acceptable level. Documentation of venting forecast validation, results, and
pile performance monitoring are the responsibility of the contractor. See Section 6.2 for details.

During Burning

If, during burning, it is determined that smoke dispersion is not ideal, potential adjustments to
daily burn plans could include one, or more, of the following strategies:

1. Ceasing to add new debris to the pile earlier in the day or imposing earlier end time
for ignition period to allow for more daytime burning.

2. Using accelerants to promote more rapid pile ignition.

3. Using forced air mechanisms to encourage hotter fires and more complete
combustion.
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4. Re-piling slash to improve pile construction.
5. Extinguishing burn pile.
5.3.3 Communication with Forecasters

The contractors shall communicate with the custom venting forecasters regarding burn
registration information. To maximize the effectiveness of the custom venting forecast, work with
the forecaster in identifying any additional information that may be required to ensure the most
accurate forecasts possible. This information may include specific pile elevation and timing
related to the issuance of forecasts. Forecast limitations should be discussed with the forecaster
and documented in the daily burn log, as applicable.

5.3.4 Training

Desired open burning outcomes are much more likely to be achieved if burning crews have the
appropriate level of experience and training. All supervisors, ground crews, and machine
operators shall be appropriately trained in regulatory requirements, BMPs, safe work protocols,
and Standard Operating Procedures and must be competent in operational fire and fire
suppression activities. Contractors must retain records of training and certification on site and
provide to BCH upon request. The following is a non-exhaustive list of areas of competency.

Wildfire Regulation requirements;

OBSCR requirements;

Site C Smoke Management Plan —smoke management strategies and BMPs;
burning criteria;

burn pile construction;

burn pile ignition;

firefighting;

wildfire reporting;

fuel handling, storage and spill reporting; and,

emergency response procedures (ERPS).

5.3.5 Environmental Considerations

The Contractor’s Qualified Environmental Professional (QEP) shall survey each burn pile prior
to light-up to confirmthey are not actively being used as an animal den. QEPs may consider the
use of drones forden surveys. Den surveys shall have validity duration of 7 days, so if a pile is
not lit within this validity period the QEP must complete another den survey prior to light-up or
provide environmental rationale in weekly environmental monitoring reports justifying the
duration that the burn pile can be considered clear of animal dens. During the bird nesting
window (see the CEMP), and when Contractors intend to burn piles, the QEP shall also survey
each pile to confirmit is absent of active bird nesting activity. These bird nest surveys shall have
validity duration of 3 days, so if a pile is not lit within this time period the QEP must complete
another nest survey prior to light-up. The results of these den and nest surveys (as appropriate)
shall be available on-site at all times during burn activities and included in weekly reporting (see
Section 6.2). Any pile containing an active den or nest must be clearly marked in the field and
mapped and this must be communicated to crews in a documented tailboard so they can easily
identify it and not light it.
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5.4 Light-Up Procedures

Pile ignition may occur by ground crews or by aerial ignition (helicopters). It is critical to ensure
that all the logistics relative to the burning plan have been addressed prior to ignition. In orderto
ensure this, a pre-burn checklist (go no-go safety checklist) and an ignition plan must be
completed.

5.4.1 Pre-burn Checklist

The pre-burn checklist should include all critical safety, regulatory, and operational variables. It
is the responsibility of the contractor to ensure that pre-burn checklists include smoke
management variables, as well as ensure compliance with other directly relevant legislation,
such as the Wildfire Act and Wildfire Regulation. A pre-burn checklist must be completed each
day one or more debris piles are ignited and separate checklists must be generated for each
area covered by a venting forecast and for burming in separate smoke sensitivity zones (e.g.,
separate pre-burn checklists are required for bums in a custom venting forecast area that spans
two or more smoke sensitivity zones). In the event that one or more boxes on the pre-bum
checklist are unable to be ‘ticked’, ignition must not occur.

Table 7 provides an example pre-burn checklist for operators.83

63 Pre-burn checklist adapted from a variety of sources, including: BCTS Strait of Georgia Open Burning Checklist and BCWS Burn
Plan Template.
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Table 7. Example Open Burning Pre-Burn Checklist for Category 2 and Category 3 Fires. The Pre-
Burn Checklist may be Modified or Adapted to Better Suit Aerial Ignitions.

Parcel Description: Project GeographiclLocation:
Latitude (UTM): Longitude (UTM):

Category Area: Burn Category:

Completed by: Date:

Company Name:

ContactPhone Number(s)
(cell / office / other )
(cell/ office/ other )

MFLNRORD Burn Registration Number (required for Category 3 burns):
N/A Call 1-888-797-1717

ALL forest fires must be reported immediately to:

1-800-663-5555, or *5555, or to a regional manager, district manager, designated
forest official, or peace officer.

The BCH contact must also be notified as soon as possible.

This checklist is intended for informational purposes only. It is not legal advice. Regulatory obligations are
found in the Wildfire Act and Regulation and the Environmental Management Act and Open Burning Smoke
Control Regulation.

Definitions from Wildfire Regulation (2005) Section 1
Category 2 Open Fire: “...open fire that (a) burns material in onepilenotexceeding2m in heightand 3min width, (b) burns
material concurrently in 2 piles each notexceeding 2min heightand 3m in width, or (c) burns
stubble or grass over an area that does notexceed 0.2 ha.” (See Wildfire Regulation, S. 21).”
Category 3 Open Fire: “...open fire that burns (a) material concurrently in 3or more piles each notexceeding 2m heightand 3
m in width, (b) material in one or more piles each exceeding 2min heightor 3min width, (c)oneor
more windrows, or (d) stubble or grass over an area exceeding 0.2 ha.” (See Wildfire Regulation, S.
22).”

‘NO’ = NO IGNITION

Element Yes / No / N/A Comments

PLANNING

Has smoke sensitivity zone been determined? Is it
understood how the smoke sensitivity zone impacts
operational activities (burn criteria)?

Are the piles sufficiently seasoned, according to the smoke
sensitivity zone?
e HSSZ - piles were constructed 4 months ago or
more, debris originates from dead standing timber,
orare £30% moisture content.

Has piling been completed according to the SMP such that
burning can be completed safely and effectively (including
surrounded by afuel break) and such thatthe pile can be
consumed and burning end within the applicable burn
duration?Ifno, re-pile or allow to season.

Are pilelocations >500 m fromany inhabited residences or
business and >1,000 m fromschools in session, hospitals,
continuing care facilities, and identified sensitive receptors
(unless burning under the burn criteria conditions stipulated
for modified setbacks)?

Are pilelocations outside riparian reserve zones?

Are piles located according to BMPs: 1) outside of low-lying
and water receiving areas; 2) sufficientdistance from
standing timber to avoid scorching; 3) sufficientdistance
from surrounding bush to avoid scorching?

Is a site map available for workers on—site, as well as for
arriving respondersin the eventofan escape? Maps should
identify water sources, access/egress, potential helicopter
landings, etc.

A Qualified Environmental Professional has surveyed the
piles and confirmed they are free of active animal dens and
active migratory bird nests.

Are ERPs completed and on-site?

Are there any applicable burning bans or restrictions? Check
with BCWS and record firedangerrating.
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Is there a means to reporta wildfire on site? (cellular, satellite
phone, orradio contact)

Does the venting index/ venting forecast meet OBSCR (day of
burn and followingday)? Record rating.

Are thereany Air Quality Burning Bans? Check with MOE.
Documentcommunications.

Burn Registration Number received (Category 3 only)?

Legal obligations under the Wildfire Act and Wildfire Regulation
reviewed and understood?

Legal obligations under the Environmental Management Act
and Open Burning Smoke Control Regulation reviewed and
understood?

BCH SMP reviewed and understood?

Do thepilesincludeonly clean, woody waste/ debris?

Have all notificationsbeen completed and recorded in the
notificationlog?

Have you checked with thelocal Fire Departmentand
Municipality for local Bylaws that pertain to open fires and
permits which may be required?

Has the crew briefing been completed?

WEATHER

Have you checked currentand forecasted wind conditions?
Are the current and forecasted winds acceptable for
burning? Ifthe wind is strong enough to carry sparks to
other combustible material, do notburn.

Check the detailed weather information, including Fire
Danger Class, Temperature, Relative Humidity,
Precipitation and Wind Speed for work site.

Ensure that a system isin place for site crew and supervisor to
keep notified of currentand expected weather forecasts. (Keep
records)

Have site conditions that could lead to potentiallydangerous
fire behavior orincrease probability of spot potential or
escape, including slope, aspect, topography, fuels, access and
egress, been fully considered?

Have you checked wind direction and confirmed thatwind
direction is favourable (will not negatively impact nearby
populations and willnotpose ahazard at airports or provincial
highways by significantly reducing visibility)?

Was a test pilelitand results recorded?

SAFETY / SUPPRESSION CAPABILITIES

Is crew competentand trained to complete operational fire
and fire suppression activities? Keep traininglogs and
certifications onfile.

Has all staff on-site been trained on a suppression/response
planin theevent ofan escape?

Has a communication plan been established forreporting
escaped fire or other emergency situations?

Are available resources known, able to be contacted, and aware
of theirresponsibility to respondif contacted for containment of
potential escapes?

And does the list of resources meet the requirements of Wildfire
Regulation based on Category offire?

Have sources of water for fire suppression been identified. If
none available, develop acontingency plan.

Ensure key contactinformation for reporting
emergenciesisincluded in the ERP.

Is adequate suppression equipmentavailable at
the burn area of a type and capacity adequate for
fire control ifafire escapes?

Are adequate personnel on siteto ensurethatthe
fire does notexceed the capacity ofthe persons,
firefightingtools and heavy equipmenton site for
timely action to preventfire fromescaping?

Is there a patrol on site equipped with atleast one
firefightinghandtooland who will immediately
carry out fire control, if practicable, and who has
the means to reportthefire and is aware of this
responsibility ?

Crew members have adequate PPE and fire
suppression tools in good working order.
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5.4.2 Ignition Plan

A daily ignition plan shall be developed and provided to BCH prior to each day’s ignition
activities. It shall include, but not be limited to, personnel; ignition method, tactics, and
procedures; ignition location (e.g. GPS points of piles to be ignited or extents of ignition); and
flight plan.

5.4.3 Daily Ignition Period

The daily ignition period is the recommended time of pile ignition and has been designed to
coincide with the time of day where venting conditions are typically best and to ensure that there
is sufficient time remaining after ignition for the burn to consume most of the pile (Table 8).
Following daily ignition periods will increase the potential for burns to occur during the time of
day when venting is most favourable and minimize the release of overnight smoke when venting
is generally less favourable.

Table 8. Recommended Daily Ignition Period

Smoke Venting Forecast Venting Forecast = Daily Ignition Period
Sensitivity Zone | (Day oflgnition) (Day After Ignition)
High Good Fair or Better 1-hr after sunriseto

4-hr before sunset®

Medium Good Fair or Better 1-hr after sunriseto
2-hr before sunset®®

Low Fair or Better Fair or Better 1-hr after sunriseto
2-hr before sunset

5.4.4 Pilelgnition

Pile ignition shall conform to the following:

1. Ignition should occur on the upwind side of the pile.

2. Ignition should be low on the pile.

3. Tosupport rapid ignition, select a portion of the pile with the most ideal mixture of
piece size and distribution (i.e. choose a portion of the pile that most accurately
represents the characteristics of the piles, as described in Section 5.2.1).

4. When fine fuels are damp / green or when slash pile lacks the appropriate
distribution of piece sizes, consider using propane torches or fuel gel and forced air
mechanisms to encourage a better and hotter ignition. Alternately ignition can wait
until fuel moisture conditions are such that an efficient ignition and burn can be
achieved.

5. When aerial ignition is used, all ignitions shall follow the safe work procedures and
best practices of the helicopter company and the situational awareness and
judgment of the pilot.

64 BCReg 405/19, 5. 20 (d)
65 BCReg 405/19, s.21 (c)
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6.0 Monitoring and Tracking

6.1 Monitoring

Monitoring of pile burning will be undertaken at three levels; smoke release, debris reduction
and hazard abatement.

1. Smoke Release

After the allowable burning period ends, piles will be inspected for compliance with the burn
duration. If, at the end of allowable burn duration, the pile is found to be emitting smoke from
more than 10% of its burnt surface area®® (or with the use of an air curtain incinerator, the burn
is emitting smoke from more than 10% of the base of the air curtain incinerator), then the pile
will be extinguished (debris broken up to achieve burn end).

In the event that debris reduction objectives have not been met at the end of the burn duration,
available options include and may implemented, at the discretion of BCH:

e extinguish the pile and consider all operations for the pile to be complete;

e re-pile to facilitate cleaner burning and reignite under a new burning period with
acceptable venting and according to the relevant burn criteria; or,

e buck any long pieces to a length <4 m.

New piles will be considered anew burning period and must comply with this SMP and
regulatory requirements as a new burn.®’

Under all scenarios, BC Hydro and the contractor shall review the contributing factors to aburn
which exceeds the burn period and shall make appropriate compensatory changes to
subsequent burn plans.

It is the contractors’ responsibility to ensure compliance with burn periods. The contractor shall
document compliance and submit documentation to BCH weekly with the burn tracking
requirements (see 6.2.1for details).

2. Debris Reduction

Debris reduction shall be assessed to ensure that the appropriate reduction in debris mass has
been achieved. If it is deemed that the level of debris reductionis not acceptable, BCH may
determine that the pile shall be: 1) extinguished, re-piled and ignited again; 2) bucked into
lengths shorter than 4 m; or, 3) left as-is.

3. Hazard Abatement

66 As defined in BC Reg 405/19, s. Part 1 and the glossary.
67 Personal communications: Earle Plain Air Quality Meteorologist email October 29, 2019.
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For the purposes of hazard abatement, piles will be monitored to ensure that the piles are
completely extinguished. Category 3 fires must be extinguished by the date specified by the
official or person who issued the BRN.68 Contractors must be able to display that each individual
pile is out. This can be achieved by cold trailing by hand or assurance by a thermal scan.

Depending on seasonal timing of burns, there may be potential for holdover firesto pop up in
the spring. Pile monitoring in spring shall be completed by the contractor to ensure holdover
fires do not cause unintended ignitions or bums. This risk is highe st in spring after snowmelt
and prior to green-up.®® Infrared scanning shall be completed immediately after the site is snow-
free and prior to hazard build up. Site conditions shall be monitored to determine appropriate
timing for infrared scanning, rather than relying solely on calendar timing to schedule scans.”®

6.2 Tracking

Tracking, or documentation, is required to demonstrate diligence to the process, to demonstrate
compliance with legislation and commitments, and to help track efficacy and improve
performance. Tracking documents produced though activities related to this SMP include, but
are not limited to:

e Burntracking form;

e Pre-burn checkilist;

e Ignition plan;

e Burn period / smoke release form;
¢ Den and bird nesting surveys; and,

e Associated photo-documentation of the above.
6.2.1 Burn Tracking

Burn tracking begins prior to ignition and continues through to the time it is confirmed that the
fire is extinguished. Burn tracking provides valuable data for continual improvement, helpsto
achieve compliance with regulations and BMPs, and tracks productivity. It is the contractor’s

responsibility to:

1. Ensure a pre-burn checklist and ignition plan is completed prior to ignition and
provided to BCH upon request (Sections 5.4.1 and 5.4.2, Table 7).

a. Note any diversions from ignition plan.
2. Record GPS coordinates of ignited piles, date of piling, and allowable burning
duration.
a. Pre-ignition, georeferenced photos of piles is recommended (or

alternative documentation system of an equivalent and measurable
monitoring system developed by the contractor and approved by BCH).

68 BC Reg. 38/2005, s.22 (2) (b)
69 Personal communication, Doug Smith, BCWS, Prince George Fire Centre.
70 personal communication, Cliff Laursen, BCWS, Prince George Fire Centre.
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3. Complete and submit the Burn Tracking Form daily (Table 9). The form provides
details on the progress of the burn plan, documents compliance, and provides
information related to burning criteria.

4. Document any changes to ongoing burn plans; note if or how the changesare a
direct result from monitoring feedback (Table 9).

5. Complete the burn period / smoke monitoring tracking form (or alternative equivalent
documentation system developed by the contractor).

a. Record ocular observations and photos related to achievement of burn
period per pile.
6. Complete and retain results of den and active-bird nesting surveys (Section 5.3.5).

The daily burn tracking form, burn period / smoke release monitoring documentation, photo-
documentation and den and bird nesting surveys shall be submitted weekly to the BCH
representative / project supervisor. All other documentation shall be available to BCH upon

request.

sitecproject.com
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Other Information

Custom Venting Forecast

Location

Table 9. Burn Tracking Form, including an example entry. Ignitions on different parcels, different geographic location or Smoke Sensitivity Zone, or difference in Burn Category

(Category 2 / Category 3) would necessitate additional entries or additional forms. An asterisk (*) indicates reporting requirements from the OBSCR.”

BRN Information
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Table 10. An example of an acceptable burn period/ smoke release monitoring form.
Smoke release / burn duration monitoring Debris reduction Other

General information
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6.2.2 Record Keeping and Submission
It is the responsibility of the contractor to complete, retain, and submit all records created as a
result of open burning and implementation of the SMP.

6.2.21 Weekly Submission

The following forms (or contractor-developed equivalent) and associated photo documentation
shall be submitted weekly by the contractor to the appropriate BCH representative. Records will
be saved as pdf files and uploaded to SharePoint.

e Burn tracking form;
e Burn period / smoke release form;

¢ Den and bird nesting surveys.

6.2.2.2 Upon Request

The following records must be retained and submitted to BCH or MOE upon request.
e Pre-burn checklist;
e Ignition plan.

Daily burn tracking forms must be retained for a period of one year beginning on the start date
of open burning and be submitted to an MOE officer upon request.”?

6.3 Air Quality Monitoring, Advisories and Burn Bans

The BC Ministry of Environment operates an air quality monitoring station at the North Peace
Cultural Centre in Fort St. John. Fine particulates will be monitored at 3 locations (85t Avenue
Industrial Lands, Old Fort, and the Site C worker accommodation complex) and monitoring will
be completed according to Appendix B - Air Quality Monitoring Program of the CEMP.

The Ministry of Environment (MOE) may issue air quality advisories or burn bans should
particulate matter concentrations approach or exceed provincial objectives’3. The current
provincial 24-hour ambient air quality objectives are as follows:

[0 Particulate matter <2.5 microns (PM2.5): 25 ug/m?3

[0 Particulate matter <10 microns (PM1o0): 50 ug/m3

If an advisory and/or burn ban is issued, burn operators are required to adhere to the terms of
the advisory and/or burn ban.

72 BCReg 405/19, s. 31(2)(b)(c)
73 BCReg 405/19, s. Schedule 2
74 BCReg 405/19, s.30(1)(2)(3)
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7.0 Notification and Wildfire Reporting

7.1 Notification

Notifications to key stakeholders will take a multi-layered approach. The contractor shall notify
BCH of existence of acceptable burning conditions and intention to ignite up to 24 hours in
advance of ignition and not later than 8:00 AM on the day prior to ignition.

7.1.1 Public

Intentions to burn will be included in a biweekly construction bulletinissued by BC Hydro.
Additionally, the Contractor will issue notices to groups identified in Tables 9 and 10, preferably
within 24 hours of a day with acceptable burn conditions and no later than 8:00 AM on the day a
burn might or will occur. Contractors will use messaging approve by BC Hydro for this
communication and will cc BC Hydro on all e-mail notifications. Property owners and First
Nations will be contacted by BC Hydro.

7.1.2 First Nations

Indigenous groups are to be notified a minimum 30 days’ prior to the commencement of burning
activities in a given location. This is in order to maintain a consistent standard and to align the
notification process with requirements from other pemits and licenses issued for the Site C
project under the Wildlife Act and the Land Act. As outlined in the aforementioned permits and
licenses, notification is to occur: prior to initiation of an activity; within 30 days of completion of
the activity; and, upon significant change to a construction activity. Therefore, the notification
process applies to all open burning activities, as outlined in this smoke management plan.
Indigenous groups will be notified by BCH Indigenous Affairs Department.

7.1.3 Other Stakeholders

All other stakeholders shall be notified by the contractor. Notification shall occur prior to 8:00 AM
on the day of burn. Contractors must keep notification logs to document and track: day and time

of notification, method of notification (email, phone, text, or acombination), results of notification
(voicemail, read receipt, summary of conversation, etc.). Notificationlogs must be submitted by

the contractor to BCH weekly.

Table 11. Geographical Units and Key Stakeholders for Notification. Contacts for key stakeholders
are found in Section 7.3.

| | Site C Reservoir | TransmissionLine | Quarry Sites |

Stakeholders | Dam Cache Halfway SiteC Jackfish West Portage
Siteto Creekto @ Riverto Dam to Road to Pine = Mountain
Cache | Half-way Hudson’s Jackfish Peace
Creek River Hope Road Canyon Dam

RCMP X X X X X X

City of Fort St

John X X
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| \ Site C Reservoir | Transmission Line | Quarry Sites |

Stakeholders = Dam Cache Halfway Site C Jackfish West | Portage
Siteto Creekto @ Riverto Dam to Road to Pine Mountain
Cache Half-way Hudson’s @ Jackfish Peace
Creek River Hope Road Canyon Dam

Fort St John
Fire X X
Department

Charlie Lake

Volunteer Fire X
Department

Peace River

Regional X X X X X X
District

District of
Taylorand
Taylor Fire
Department

District of
Hudson’s X X X X
Hope

Hudson’s
Hope Fire and
Rescue
Service

Chetwynd Fire
Department

District of
Chetwynd

BC Wildfire
Service

Northern
Health

MFLRNORD X X X X X X

Property
owners
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7.2 Wildfire Reporting

In accordance with the Wildfire Act, all wildfires shall be reported to 1.800.663.5555 or *5555
from a cellular phone.” There must be means on site to report a wildfire (cellular phone,
satellite phone, or radio to someone with means to report).”®

7.3 Key Contacts

Table 12. Key contacts for notification, party responsible for notification, and primary method of
notification.”

Responsible Primary

Agency Contact for Method for
Notification Notification
Ministry of Earle Plain Contractor Email
Environment — Head, Air Quality Section Monitoring, Assessment,
Regional and Stewardship
Contact Environmental Protection
Ministry of Environment and Climate Change
Strategy

Office: 250-739-8253
Fax: 250-751-3103
Earle.Plain@gov.bc.ca
2080-A Labieux Road
Nanaimo, BC V9T 6J9

Gail Roth

Air Quality Meteorologist, Air Quality Section
(Assessments)

Monitoring, Assessment & Stewardship
Ministry of Environment and Climate Change
Strategy

Office: 250-645-9358

Fax: 250-565-6629

Gail.Roth@gov.bc.ca

Suite 325, 1011 4th Avenue, Prince George, BC

V2L 3H9
Environment https://www2.gov.bc.ca/gov/content/environment/air-  N/A N/A
Canada Daily land-water/air/air-pollution/smoke-
Ventilation burning/ventilation-index
Forecasts
RCMP Cpl. Rob Gardner Contractor Email
Hudson Hope email: robert.gardner@rcmp-grc.gc.ca
Detachment

Linda Cantlon
Linda.cantlon@rcmp-grc.gc.ca

75 2 Wildfire Act S.B.C. 2004, c. 31

76 6(4) Wildfire Regulation, 38/2005

77 Contacts are likely to change over the duration of the project. It isrecommended to confirm and update, as necessary, p rior
to each burning season.
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Responsible Primary
Agency Contact for Method for
Notification Notification
RCMP Fort St S/Sgt. Scott Watson Contractor Email
John Email: Scott.Watson@rcmp-grc.gc.ca
Detachment
City of Fort St Milo MacDonald, Chief Administrative Officer Contractor Email
John mmacdonald@fortstiohn.ca
250-787-8160
Fort St John Fire ' Darrel Blades, Fire Chief Contractor Email
Department dblades@fortstiohn.ca
250-785-4333
Peace River prrd.dc@prrd.bc.ca Contractor Email
Regional District | 250-784-3200
District of Taylor | Steve Byford, LAFC, CD, Fire Chief Contractor Email
and Taylor Fire | Sbyford@districtoftaylor.com
Department 250-789-3392

Kevin Holder, Deputy Fire Chief
ecalla@districtoftaylor.com

District of Mokles Rahman, Chief Administrative Officer Contractor Email

Hudson's Hope | cao@hudsonshope.ca
250-783-9901

Hudson’'s Hope | Brad Milton, Fire Chief Contractor Email
Fire and Rescue brad @hudsonshope.ca

Service 250-783-0542

Charlie Lake Edward Albury, Fire Chief Contractor Email
Volunteer Fire Edward.albury@prrd.bc.ca

Department 250-785-1424

Chetwynd Fire Dan Golob Contractor Email

Department™ dgolob@gochetwynd.com
250-788-2424

District of Carol Newsom, Chief Administrative Officer Contractor Email
Chetwynd CNewsom@gochetwynd.com

250-401-4104
BC Wildfire Doug Smith, Senior Wildfire Officer — Prevention Contractor Email
Service, Prince = Doug.j.smith@gov.bc.ca
George Fire 778-693-2879
Centre

James Bergen, Fire Protection Officer
james.bergen@gov.bc.ca
778-576-8898
250-785-6349
Northern Health | Resource.development@northernhealth.ca Contractor Email
250-263-6000

Seyoum Gebeyehu

Environmental Health Officer, Health Protection and
Disease Prevention
Seyoum.gebeyehu@northernhealth.ca

78 The Chetwynd Fire Department does not provide firefighting or rescue services for the West Pine quarry area. Highway
rescue onlyisavailable.
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Responsible Primary
Agency Contact for Method for
Notification  Notification
Ali Moore
Team Lead, Health Protection and Disease
Prevention
Ali.moore@northernhealth.ca
MFLRNORD Ken Dobb — Project Manager Contractor Email
Ken.dobb@gov.bc.ca
250-795-4169
Property James Thomas, BC Hydro Senior Manager, BCH Public | Bi-weekly
Owners Properties: James.Thomas@BCHydro.com Relations Construction

604-695-5288 Department | Report

Thomas Brent: Thomas.brent@bchydro.com

Steven Burke: Steven.Burke@bchydro.com

Will Mbaho, Communications Advisor:
will. mbaho@bchydro.com
604-699-7281

Jimmy Yip: jimmy.yip@bchydro.com

First Nations BCH TBD by BCH
Indigenous Indigenous
Affairs Affairs
Department | Department

8.0 Qualified Professionals

This plan was revised in accordance with the BC Open Burning Smoke Control Regulation
405/19, enacted September 15, 2019, Waste Discharge Regulation, Wildfire Act, and Wildfire
Regulation by the following qualified professional:

Tove Pashkowski Registered Professional Forester

This plan was originally prepared (June 2015) in accordance with the BC Open Burning Smoke
Control Regulation (BC MOE 2012) and proposed updates to the regulation (BC MOE 2010), by
the following qualified professionals:

William Golding Registered Professional Forester, Silvicon Services Inc.

Paul Veltmeyer Registered Professional Forester, BC Hydro.
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1.0 Background

Potential changes in air quality due to construction of the project are described in the Site C
Environmental Impact Statement (EIS) Section 11.11 Air Quality (BC Hydro, 2013a) and in EIS
Volume 2, Appendix L Air Quality Technical Data Report (BC Hydro, 2013b). Dispersion
modelling results indicate that provincial ambient air quality objectives for particulate matter may
be exceeded in the absence of mitigation. However, mitigation measures have been proposed
and are described Section 33.4.4 of the Project Environmental impact Statement (EIS) (BC
Hydro, 2013c) that are expected to control emissions of fine particulate and dust so that ambient
air quality objectives are not exceeded due to project construction. Maximum concentrations of
nitrogen oxides, sulphur dioxide and carbon monoxide are predicted to be below relevant
ambient air quality objectives due to Project construction, and no mitigation is required. The
assessment of potential project effects on human health due to changes in ambient air quality
are described in EIS Section 33 Human Health (BC Hydro, 2013c), which concluded that with
implementation of proposed mitigation measures, no residual effects on human health are
anticipated.

Measures to control emissions of fine particulate matter and dust, and to reduce potential
effects on human health are included in the Construction Environmental Management Plan,
Section 5.1 Air Quality Management (BC Hydro, 2014a). An air quality Environmental Protection
Plan will be prepared for elements of construction that emit fine particulate and dust. Mitigation
measures to be implemented will be described in those Environmental Protection Plans.

2.0 Objectives

The objectives of the Air Quality Monitoring Program are to:
e monitor ambient fine particulate concentrations, CO, NO2 and SOz2; and

e develop aprocess for notification of sensitive populations and Aboriginal groups in the
event of an exceedance of provincial ambient air quality objectives.

3.0 Scope

The scope of the Air Quality Monitoring Program includes continuous monitoring of ambient fine
particulate matter during Project construction and the first two years of operations at locations
that may be affected by construction activities as described in Section 4.

4.0 Monitoring Plan

4.1 Locations

Air quality monitoring stations operated by BC Hydro have been installed at the following
locations (see Figure 1):

e 85t Avenue Industrial Lands
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e OldFort

e Attachie Flat upper terrace

In addition, BC Hydro will install air quality monitoring stations at the following locations (see
Figure 1):

o Site C worker accommodation complex

e Hudson’s Hope berm site

BC Ministry of Environment operates an air quality monitoring station at the Key Learning Centre
in Fort St. John.

At the Hudson’s Hope berm site, mobile air quality monitoring will be undertaken in response to
public complaints, subject to staff safety considerations, access permission being granted by the
property owner, construction being active, and weather conditions (e.g. no monitoring during
periods of precipitation, and in consideration of operational limits of the instrument)to ensure a
representative sample.

If a complaint is related to the haul truck route, measurements will be taken at or near the
complainant’s location for a period of 2 hours, with visual observations of project-related road
traffic and dust-generating material deposited by Project vehicles to correlate to spot
measurements of particulate matter, for comparison to general road dust generated by other (non-
Project) users. In the event that project-related traffic is associated with elevated particulate matter
readings above the general road traffic and exceeding the BC ambient air quality objective during
the monitoring period (2 hour averaged value rather than 24 hour averaged value, as a
conservative approach), implementation of mitigations as per the Construction Environmental
Management Plan section 4.1 [Air Quality Management] by the contractors will be verified by BC
Hydro, including a requirement to cover all loads while on public roads. A subsequent round of
spot monitoring will occur to verify effectiveness of these mitigations, followed by the
implementation of the additional mitigation measure of application of dust suppressant and/or
street sweeping) in coordination with the road owner (District of Hudson’s Hope or Ministry of
Transportation and Infrastructure) if the above-noted criteria continue to be exceeded.

If a complaint is related to the shoreline protection work area, measurements will be taken for a
period of 12 hours (the limit of the device’s internal battery) or as long as the power source allows
(to a maximum of 48 hours where afixed power source is made available by a complainant). Data
will be compared to BC ambient air quality objectives (where 24 hours of data or more is
collected), and data collected during the same period at the existing fixed ambient air quality
station. Monitoring will begin at the closest complainant to the active construction activity, and
work radially outward if 1) there is an exceedance of the BC ambient air quality objective that could
be attributed to the Project (where sufficient duration of data has been collected to assess, and in
consideration of wind measurements during the monitoring period ), or 2) where there is a strong
disagreement between the mobile monitoring data and the data collected during the same period
at the fixed air quality monitoring station on Dudley Drive. In the event that project-related
construction activity is associated with elevated particulate matter readings above the BC ambient
air quality objectives, implementation of mitigations as per the Construction Environmental
Management Plan section 4.1 [Air Quality Management] will be required of the contractors by BC
Hydro, with implementation of the additional mitigation measure of spraying the rock pile at the
handling area with water throughout the day as required when it is visibly releasing dust, as the
ambient temperature safely allows.
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4.2 Parameters

Two fractions of fine particulate matter will be measured at all of the BC Hydro operated stations
— less than 10 microns (PM10) and less than 2.5 microns (PM2.s).

NO2 and SOz will be measured at the Site C worker accommodation complex and at Hudson’s
Hope bermsite.

Mobile monitoring at the Hudson’s Hope berm site will measure PM1o concentrations.

PMz.5, PM10, O3, NO2, NO, NOx and SOz are monitored at the Key Learning Centre station;
meteorological parameters to be added in 2020.

4.3 Duration

Monitoring at the following locations began in 2014 or earlier and will continue throughout
construction and for the first two years of operations:

e 85t Avenue Industrial Lands
e OldFort
e Attachie Flat upper terrace

Monitoring at the Site C worker accommodation complex will begin in 2015 and continue until
the end of the first two years of operations. Continuous monitoring at the Hudson’s Hope berm
site will begin prior to the start of berm construction and continue until the end of the first two
years of operations.

Mobile monitoring associated with the Hudson’s Hope shoreline protection construction will be
for aperiod of 2 hours (if associated with a complaint along the haul route), or fora period of 12

hours or as long as the power source allows (up to a maximum of 48 hours) if associated with
the shoreline protection work area.

4.4 Frequency

Monitoring at all fixed locations will be continuous.

Mobile monitoring (spot measurements) associated with the Hudson’s Hope shoreline protection
works will be initiated by public complaints.
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BC Hydro will develop a procedure for notifying Northern Health and the BC Ministry of
Environment in case of exceedance of provincial ambient air quality objectives. Northern Health
and the BC Ministry of Environment will be responsible for notifying sensitive populations and

Aboriginal groups of any exceedance.

BC Hydro will assess the monitoring data during Project construction and determine if any
exceedances of provincial ambient air quality objectives occurred due to Project activities.

An annual summary report will be submitted to BCEAO, BCMOE, BCMFLNRO, CEAA, City of
Fort St. John, District of Hudson’s Hope, District of Taylor and PRRD. First Nations will be
notified in accordance with the Project’s First Nations Communications Plan.

6.0 Sensitive Receptor
Aboriginal Group Use

Groups and Places of High

Sensitive receptors were identified in EIS Volume 2, Appendix L, Air Quality Technical Data
Report. This list was updated in Undertaking 81 during the Joint Review Panel hearing for the

Project (BC Hydro, 2014b).

The identified sensitive receptors are:

SCHOOLS

Aboriginal Education Center
Alwin Holland

Baldonnel Elementary

Bert Ambrose Elementary
Bert Bowes Middle School
Board Office

Charlie Lake Elementary
Christian Life School

CM Finch Elementary

Dr. Kearney Middle School
Duncan Cran Elementary

HEALTH CARE FACILITIES

Fort St. John Health Unit
Fort St. John Hospital

Fort St. John Medical Clinic
Fort St. John Pharmacy and
Wellness Centre

Ecole Central Elementary
Facilities & Transportation
Key Learning Centre

North Peace Secondary
Energetic Learning Campus
Northern BC Distance Education
Open Learning

Robert Ogilvie Elementary
Student Support Services
Taylor Elementary
Technology Services

The Taylor Medical Clinic
ABC Medical Clinic
North Peace Medical Clinic



BC H dro Air Quality Monitoring Program
y Site C Clean Energy Project
Power smart

SENIOR CARE FACILITIES

e Heritage Manor ¢ North Peace Care Centre

e Peace Lutheran Apt. #1 e Abbeyfield Houses of Fort St. John
e Peace Lutheran Apt. #2 e New Senior Housing

e The Sunset Home e Peace Villa

PLACES OF HIGH ABORIGINAL GROUP USE

Aboriginal groups that have informed BC Hydro of their use of places of high Aboriginal group
use will be notified in the event of an exceedance of provincial ambient air quality objectives in
accordance with the procedure developed pursuant to Section 5 Reporting of this Air Quality
Monitoring Program.

In order to identify and confirm important sites (e.g. burial, cultural, ceremonial, habitation,
medicinal and food plants), BC Hydro started a ground-truthing initiative in 2014.

The purpose of the ground-truthing initiative is to engage with Aboriginal land users, including
registered trapline holders, to verify and accurately site land use information, and to identify
concerns related to specific features and or sites that may be affected by the proposed Project.
In particular, BC Hydro is seeking to verify features such as plant sites (specifically medicinal
and food plants), the location of burial sites, and the location of habitation sites, including when
and how they are used by Aboriginal groups.

During ground truthing, the locations of features and sites are recorded by digital video,
photography, notes and GPS. Following completion of field work associated with ground
truthing, BC Hydro will prepare a report, which will be shared with land users for their review
and comment. BC Hydro will seek to avoid or mitigate the potential health effects from
exceedances of provincial ambient air quality objectives on Aboriginal groups who use the
specific sites which have been identified in the ground-truthing exercise.

BC Hydro has initiated ground-truthing with six registered trapline owners from the Saulteau
First Nations. An invitation to other Aboriginal groups to engage in ground-truthing was sentin
September 2014, with an initial focus on the dam site area. BC Hydro anticipates that most
ground truthing work will be completed during the first year of construction but may continue as
construction progresses.
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7.0 Qualified Environmental Professionals

The Air Quality Monitoring Program was prepared by the following Qualified Environmental
Professional:

Revision 1 was prepared by Al Strang, P. Eng., BC Hydro.

Revision 3 updates were made by Molly Brewis, P.Chem, PMP, BC Hydro with review by David
Chadder, Hon. B.Sc., QEP, RWDI.
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1.0 Background
1.1 The Site C Clean Energy Project

The Site C Clean Energy Project (the Project) will be the third dam and generating station on
the Peace River in northeast B.C. The Project will provide 1,100 megawatts of capacity and
about 5,100 gigawatt hours of energy each year to the province’s integrated electricity system.
The Project will be a source of clean, reliable and cost-effective electricity for BC Hydro’s
customers for more than 100 years.

The key components of the Project are:

¢ an earthfill dam, approximately 1,050 metres long and 60 metres high above the riverbed;

e an 83 kilometre long reservoir that will be, on average, two to three times the width of the
current river;

e agenerating station with six 183 MW generating units;

¢ two new 500 kilovolt AC transmission lines that will connect the Project facilities to the
Peace Canyon Substation, along an existing right-of-way;

e realignment of six segments of Highway 29 over a total distance of approximately 30
kilometers; and

e construction of a berm at Hudson’s Hope.

The Project will also include the construction of temporary access roads, a temporary bridge
across the Peace River, and worker accommodation at the dam site.

1.2 Project Benefits

The Project will provide important benefits to British Columbia and Canada. It will serve the
public interest by delivering long term, reliable electricity to meet growing demand; contribute to
employment, economic development, ratepayer, taxpayer and community benefits; meet the
need for electricity with lower GHG impact than other resource options; contribute to
sustainability by optimizing the use of existing hydroelectric facilities, delivering approximately
35 per cent of the energy produced at the W.A.C. Bennett Dam, with only five per cent of the
reservoir area; and include an honourable process of engagement with First Nations and the
potential for accommodation of their interests.

1.3 Environmental Assessment Process

The environmental assessment of the Project has been carried out in accordance with the
Canadian Environmental Assessment Act, 2012 (CEAA 2012), the BC Environmental
Assessment Act (BCEAA), and the Federal-Provincial Agreement to Conduct a Cooperative
Environmental Assessment, Including the Establishment of a Joint Review Panel of the Site C
Clean Energy Project. The assessment considered the environmental, economic, social,
heritage and health effects and benefits of the Project, and included the engagement of
Aboriginal groups, the public, all levels of government, and other stakeholders in the
assessment process.
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Detailed findings of the environmental assessment are documented in the Site C Clean Energy
Project Environmental Impact Statement (EIS), which was completed in accordance with the
Environmental Impact Statement Guidelines (EIS Guidelines) issued by the Minister of
Environment of Canada and the Executive Director of the Environmental Assessment Office of
British Columbia. The EIS was submitted to regulatory agencies in January 2013, and amended
in August 2013 following a 60 day public comment period on the assessment, including open
house sessions in Fort St. John, Hudson’s Hope, Dawson Creek, Chetwynd, town of Peace
River (Alberta) and Prince George.

In August 2013, an independent Joint Review Panel (JRP) commenced its evaluation of the
EIS, and in December 2013 and January 2014 undertook five weeks of public hearings on the
Project in 11 communities in the Peace region, including six Aboriginal communities. In May
2014, the JRP provided the provincial and federal governments with a report summarizing the
Panel’s rationale, conclusions and recommendations relating to the environmental assessment
of the Project. On completion of the JRP stage of the environmental assessment, the CEA
Agency and BCEAO consulted with Aboriginal groups on the JRP report, and finalized key
documents of the environmental assessment for inclusion in a Referral Package for the
Provincial Ministers of Environment and Forests, Lands and Natural Resource Operations.

Construction of the Project is also subject to regulatory permits and authorizations, and other
approvals. In addition, the Crown has a duty to consult and, where appropriate, accommodate
Aboriginal groups.

1.4 Environmental Assessment Findings

The environmental assessment of the Project focused on 22 valued components (VCs), or
aspects of the biophysical and human setting that are considered important by Aboriginal
groups, the public, the scientific community, and government agencies. In the EIS, valued
components were categorized under five pillars: environmental, economic, social, heritage and
health. For each VC, the assessment of the potential effects of the Project components and
activities during construction and operations was based on a comparison of the biophysical and
human environments between the predicted future conditions with the Project, and the predicted
future conditions without the Project.

Potential adverse effects on each VC are described in the EIS along with technically and
economically feasible mitigation measures, their potential effectiveness, as well as specific
follow-up and related commitments for implementation. If a residual effect was found on a VC,
the effect was evaluated for significance. Residual effects were categorized using criteria
related to direction, magnitude, geographic extent, context, level of confidence and probability,
in accordance with the EIS Guidelines.

The assessment found that the effects of the Project will largely be mitigated through careful,
comprehensive mitigation programs and ongoing monitoring during construction and operations.
The EIS indicates that the Project is unlikely to result in a significant adverse effect for most of
the valued components. However, a determination of a significant effect of the Project was
found on four VCs: Fish and Fish Habitat, Wildlife Resources, Vegetation and Ecological
Communities, and Current Use of Lands and Resources for Traditional Purposes.

1.5 Environmental Assessment Conclusion

On October 14, 2014, the Provincial Ministers of Environment and of Forests, Lands and
Natural Resource Operation decided that the Project is in the public interest and that the
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benefits provided by the Project outweigh the risks of significant adverse environmental, social
and heritage effects (http://www.newsroom.gov.bc.ca/2014/10/site-c-project-granted-
environmental-assessment-approval.html). The Ministers have issued an Environmental
Assessment Certificate (EAC) setting conditions under which the Project can proceed.

Further, on November 25, 2014, The Minister of Environment of Canada issued a Decision
Statement confirming that, while the Project has the potential to result in some significant
adverse effects, the Federal Cabinet has concluded that those effects are justified in the
circumstances. The Decision Statement sets out the conditions under which the Project can
proceed.

1.6 Development of Mitigation, Management and Monitoring Plans

Mitigation, management and monitoring plans for the Project have been developed taking into
account the measures proposed in the EIS, information received during the Joint Review Panel
hearing process, and the Report of the Joint Review Panel on the Project. Those plans are
consistent with, and meet requirements set out in, the conditions of the Environmental
Assessment Certificate and of the Decision Statement issued on October 14, 2014 and
November 25, 2014 respectively.

In addition, in accordance with environmental best practices (Condition 3.1), these plans were
informed by the best available information and knowledge, based on validated methods and
models, undertaken by qualified individuals and apply the best available economically and
technologically feasible mitigation strategies. These plans contain provisions for review and
update as new information on the effects of the Project and on the efficacy of the mitigation
measures become available.

2.0 Construction Communications Plan

2.1 Objective and Scope

This Plan has been developed in accordance with the following Conditions 39, 43 and 72 of the
Environmental Assessment Certificate (EAC).

EAC 39, 43, 72
Condition Condition Plan Reference
Number
EAC The EAC Holder must provide information to the Section 3.0 Statement of Objectives
Condition Province of Alberta, during construction and
39 operations, to assist in their communications with Section 4.0 Audiences

anglers in Alberta regarding changes in
downstream fishing opportunities due to
construction activities and longer-term changes in
fish community composition.

EAC The EAC Holder must develop an Emergency Section 4.0 Audiences
Condition Services Plan that includes at least the following to
43 describe how the EAC Holder will implement

measures to:
Communicate Project emergency management
plans to all emergency service providers, and
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Condition Condition Plan Reference
Number
provide updates as plans are amended
The EAC Holder must manage effective
communications for the Project by implementing
measures in communication plans and a business
participation plan.
The following communication and participation plans
are to be developed and implemented:
o Business Participation Plan;
e Construction Communication Plan; and
e First Nations Communication Plan.
EAC
Condition
72 Each plan in addition to plan specific conditions

identified in this document will include:

e Clear Statement of Objectives; Section 3.0 Statement of Objectives

e Audiences; Section 3.1 Audiences and
Stakeholders; 4.0 Audiences

e Key activities and tools; and Section 3.2 Information and

Annual summary reporting. Notification Tools; Section 5.0 Key

Activities and Tools

2.2 Consultation

Many of the conditions require BC Hydro to consult or collaborate with certain government
agencies and Aboriginal groups in respect of measures and plans required by the conditions.

BC Hydro began consultation on the Project in late 2007, before any decision to advance the Project to
an environmental assessment. BC Hydro’s consultation with the public, stakeholders, regional and local
governments, regulatory agencies, and Aboriginal groups is described in EIS Section 9, Information
Distribution and Consultation.

Additional information on the consultation process and a summary of issues and concerns raised during
consultation are provided in:

Volume 1 Appendix G, Public Information Distribution and Consulting Supporting
Documentation

Volume 1 Appendix H, Aboriginal Information Distribution and Consultation Supporting
Documentation

Volume 1 Appendix I, Government Agency Information Distribution and Consultation
Supporting Documentation

Volume 5, Appendix A01 to A29, Parts 2 and 2A, Aboriginal Consultation Summaries

Technical Memo: Aboriginal Consultation
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Draft versions of a number of the mitigation, management and monitoring plans required by the
conditions were submitted to applicable government agencies and Aboriginal groups for comment on
October 17, 2014.

Comments on these draft plans were received from various government agencies and
Aboriginal groups during November and December 2014, and were considered in the revisions
to these plans. BC Hydro’s consideration of these comments is provided in the consideration
tracking tables that accompany each plan.

On December 15, 2014, Treaty 8 Tribal Association (T8TA), on behalf of West Moberly,
Saulteau and Prophet River First Nations, submitted to BC Hydro a letter in response to BC
Hydro’s request for comment on the Plans sent on October 17, 2014. The letter included
several appendices, including the Joint Review Panel (JRP) Report and transcripts from the
JRP hearings in December 2013 and January 2014. BC Hydro responded to the three First
Nations on January 21, 2015 noting that the October 17 2014 request for comments on the
plans was to provide an opportunity to the First Nations to submit to BC Hydro any information
they wanted to provide in relation to the Plans. BC Hydro advised that it was aware of the
information referred to in T8TA’s letter when the plans were prepared, and advised that it was
preparing a table setting out where any mitigation measures identified by representatives of the
three First Nations during the hearings are considered in the draft plans and would provide that
to the First Nations once complete. Accordingly BC Hydro’s responses to those mitigation
measures identified by the representatives of the three First Nations during the JRP hearings
were provided to the EAO in a separate table by letter dated May 19, 2015. Aside from the
December 15, 2014 letter, BC Hydro has not received further comments from these First
Nations. A letter of understanding dated April 30, 2015 respecting provision of capacity funding
to support review of the plans was entered into by BC Hydro and Saulteau First Nations (on
behalf of Saulteau, West Moberly and Prophet River First Nations).

New draft plans (i.e., Housing Plan and Housing Monitoring and Follow-Up Program, and the
quarry/pit development plans) were provided to the entities identified in the EAC conditions on
April 7, 2015. The Vegetation and Wildlife Mitigation and Monitoring Plan was revised based on
comments received on the October 17, 2014 version and based on discussions with
Environment Canada and the BC Ministry of Environment, and was re-submitted to applicable
entities on April 7, 2015.

Comments on the revised plans were requested by May 11, 2015 to allow for review,
consideration of comments and finalization of the plans 30 days prior to the
commencement of construction.

Comments were received by this requested date from:

e Fort Nelson First Nation
o Ministry of Forests, Lands and Natural Resource Operations (FLNRO), and
e Meétis Nation British Columbia.

The Peace River Regional District submitted their comments on the plan on May 14, 2015.
FLNRO submitted additional comments on May 15, 2015, including comments from the BC
Ministry of Environment.
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BC Hydro considered the comments provided and prepared final plans. On May 19, 2015, BC
Hydro submitted the following mitigation, management and monitoring plans to the BC
Environmental Assessment Office (BC EAOQ) for review:

e Construction Environmental Management Plan

e Construction Safety Management Plan

e Fisheries and Aquatic Habitat Management Plan

o Vegetation and Wildlife Mitigation and Monitoring Plan
e Vegetation Clearing and Debris Management Plan

e Aboriginal Plant Use Mitigation Plan

e Aboriginal Training and Inclusion Plan

e Business Participation Plan

e Emergency Services Plan

e Healthcare Services Plan

e Labour and Training Plan

e Cultural Resources Mitigation Plan

e Heritage Resources Management Plan

¢ Housing Plan and Housing Monitoring and Follow-Up Program
e  Wuthrich Quarry Development Plan

e West Pine Quarry Development Plan; and

¢ Del Rio Pit Development Plan.

The CEA Agency and Environment Canada submitted comments on the revised plan on
May 22, 2015. These comments were considered and the final plans were revised
accordingly and submitted on June 5, 2015 to the entities identified in the EAC conditions.

3.0 Statement of Objectives

BC Hydro will provide regular updates to the public about construction activities, mitigation
program activities, and about business and job opportunities, and will provide means for the
public to ask questions, and to provide comments and feedback during construction as per
Condition 72 of the EAC. Communications will be initiated prior to the start of construction
activities.

BC Hydro will provide information about construction activities, schedules and mitigation and
monitoring programs.

As described in Section 9.1.4 of the Environmental Impact Statement (EIS), objectives of this
plan are to:

¢ Continue to facilitate regular community and stakeholder communications regarding the
Project

e Maintain cooperative relationships with regional and local government and work with them to
manage construction information and issues

¢ Maintain strong relationships with the business community through the Business Liaison
Program

The scope of the construction phase communication program includes:
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e Regular, two-way community and stakeholder communications regarding the Project,
including engagement through the Community Liaison Committees

e Timely construction information including but not limited to air quality monitoring results,
burning plans, burning summaries, and blasting schedules.

o Engagement with regional and local governments to manage construction issues
¢ Media updates on construction and traffic information and key project milestones
e Continuation of the Project’s Business Liaison Program

BC Hydro will provide regular updates to the public about construction activities, and about
business and job opportunities, and will provide means for the public to ask questions, and to
provide comments and feedback during construction.

In addition, as per EAC condition 39, BC Hydro provide ongoing information to the Province of
Alberta during construction and operations to assist in their communications with anglers in Alberta
regarding changes in downstream fishing opportunities due to construction activities and longer-term
changes in fish community composition.

Prior to the start of construction, BC Hydro will initiate construction communications to raise
awareness and understanding of Site C construction activities, and how to find out information
about construction activities.

Each year, BC Hydro will provide an annual summary report about the construction
communications program related to meeting program objectives. This report will be posted on
the project website.

3.1 Audiences and Stakeholders

A preliminary list is included below.
e Aboriginal Groups
e Public
e Property owners/leaseholders
e Local and regional governments
¢ Business and industry potentially affected by construction
e Potential workers
e Potential contractors
e Regional and local stakeholder groups
¢ News media
3.2 Information and Notification Tools
A variety of construction information and notification tools will be used, including
Communications Activities:
¢ Project Website (sitecproject.com)
e Advertising

e Construction Information Telephone Line



Construction Bulletins

Email Updates

Mailings

Information Materials

Media Relations

Social Media

Signage

Community Relations:

Community Consultation Offices

Neighbourhood Meetings

Property Owner and Tenure Holder Liaison

Open Houses

Business Participation Program

Council Presentations

Community Liaison Committees

4.0 Audiences

BC Hydro’s construction information and notification program is intended to reach the public,
Aboriginal groups (see also the Aboriginal Communications Plan), residents, local governments
and other stakeholder groups in the Peace region. A preliminary list is included below.

e Aboriginal Groups

(0}

© 0O O 0O 0O O o 0o 0o o o

(o}

Blueberry River First Nations
Dene Tha’ First Nation

Doig River First Nation
Duncans First Nation

Fort Nelson First Nation
Halfway River First Nation
Horse Lake First Nation

Kelly Lake Métis Settlement Society
McLeod Lake Indian Band
Métis Nation British Columbia
Prophet River First Nation
Saulteau First Nations

West Moberly First Nations

e General Public

Construction Communication Plan
Site C Clean Energy Project
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o Residents of properties in the vicinity of the Project Activity Zone
e Local and regional governments
o City of Fort St. John
City of Dawson Creek
District of Chetwynd
District of Hudson’s Hope

District of Taylor

© ©0O O O O

Peace River Regional District
o Town of Peace River, Alberta
e Province of BC
e Province of Alberta
e Government of Canada
¢ Business and industry in the vicinity of the Project Activity Zone
e Potential workers
e Potential contractors
e Regional and local stakeholder groups

e Emergency Service Providers
e News media

5.0 Key Activities and Tools

A variety of construction information and notification tools will be used, including advertising,
email alerts, mailings, website information and extensive media and community outreach to
ensure a broad distribution of construction-related information. In addition, information and
notification will be provided through ongoing community relations, as well as Aboriginal
engagement and consultation.

5.1 Communications Activities

Project Website (sitecproject.com): The project website will be updated to include regular
information about site preparation, early works and construction activities, as well as all
construction-related information. This information is expected to include an eight-year
construction schedule summary, a 1-month look-ahead schedule for construction, and
background information on construction. In addition, the website will include relevant project
maps, a construction photo gallery, and information for businesses and workers.

Advertising: BC Hydro will advertise in local and regional media outlets to inform and notify
key audiences about construction-related activities, prior to the start of work, as appropriate.

Construction Information Telephone Line: A phone line will be set up, which the public
can call to receive the most up-to-date information about construction activities, or to provide
feedback or comments about the project.

Construction Bulletins: Site C construction bulletins will be developed, posted on the
project website, delivered to key news outlets and emailed to web subscribers. The
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construction bulletins will provide advance notification of construction activities, its potential
impacts and duration.

Mailings: BC Hydro will send notices by mail prior to the commencement of any work in
close proximity of homes and/or businesses, as appropriate.

Information Materials: BC Hydro will develop public information materials on the
construction phase, including an updated brochure, fact sheets and backgrounders.

Media Relations: BC Hydro will inform local media outlets of key construction activities as
part of its information and notification program.

Social Media: BC Hydro will use social media networks, such as Twitter, to inform and
notify key audiences about construction activities.

Signage: Appropriate signage will be placed at construction sites for the project, as well as
on public roads and highways where construction activities are taking place.

5.2 Community Relations

Community Consultation Offices: The Project’'s community consultation offices are
located in Fort St. John and Hudson’s Hope. The offices will continue to be staffed
throughout the construction phase to provide a location where the public can get information
about the Project, ask questions and submit feedback.

Neighbourhood Meetings: As appropriate, BC Hydro will meet with property owners in the
vicinity of construction activity, prior to the work commencing, to provide information about
schedule, work hours and activities. The meetings will also provide an opportunity to answer
questions and hear feedback or concerns.

Open Houses: BC Hydro will hold public information meetings to provide information about
Site C construction activities, including schedule, impacts and duration of work. The
meetings will also provide an opportunity for BC Hydro to answer questions, gather
feedback and hear about concerns.

Council Presentations: Project team representatives will continue to provide updates to
local and regional government councils on major Project milestones and construction-
related activities.

Community Liaison Committees: During the construction phase, BC Hydro will establish
Community Liaison Committees. The Committees will provide an opportunity to BC Hydro to
keep communities informed of project activities, as well as to answer questions and hear
about concerns.
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1.0 Background
1.1 The Site C Clean Energy Project

The Site C Clean Energy Project (the Project) will be the third dam and generating station on
the Peace River in northeast B.C. The Project will provide 1,100 megawatts of capacity and
about 5,100 gigawatt hours of energy each year to the province’s integrated electricity system.
The Project will be a source of clean, reliable and cost-effective electricity for BC Hydro’s
customers for more than 100 years.

The key components of the Project are:
¢ an earthfill dam, approximately 1,050 metres long and 60 metres high above the riverbed;

¢ an 83 kilometre long reservoir that will be, on average, two to three times the width of the
current river;

e agenerating station with six 183 MW generating units;

¢ two new 500 kilovolt AC transmission lines that will connect the Project facilities to the
Peace Canyon Substation, along an existing right-of-way;

e realignment of six segments of Highway 29 over a total distance of approximately 30
kilometers; and

e construction of a berm at Hudson’s Hope.

The Project will also include the construction of temporary access roads, a temporary bridge
across the Peace River, and worker accommodation at the dam site.

1.2 Project Benefits

The Project will provide important benefits to British Columbia and Canada. It will serve the
public interest by delivering long term, reliable electricity to meet growing demand; contribute to
employment, economic development, ratepayer, taxpayer and community benefits; meet the
need for electricity with lower GHG impact than other resource options; contribute to
sustainability by optimizing the use of existing hydroelectric facilities, delivering approximately
35 per cent of the energy produced at the W.A.C. Bennett Dam, with only five per cent of the
reservoir area; and include an honourable process of engagement with First Nations and the
potential for accommodation of their interests.

1.3 Environmental Assessment Process

The environmental assessment of the Project has been carried out in accordance with the
Canadian Environmental Assessment Act, 2012 (CEAA 2012), the BC Environmental
Assessment Act (BCEAA), and the Federal-Provincial Agreement to Conduct a Cooperative
Environmental Assessment, Including the Establishment of a Joint Review Panel of the Site C
Clean Energy Project. The assessment considered the environmental, economic, social,
heritage and health effects and benefits of the Project, and included the engagement of
Aboriginal groups, the public, all levels of government, and other stakeholders in the
assessment process.

Page 3 of 11 Revision 2: June 24, 2015
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Detailed findings of the environmental assessment are documented in the Site C Clean Energy
Project Environmental Impact Statement (EIS), which was completed in accordance with the
Environmental Impact Statement Guidelines (EIS Guidelines) issued by the Minister of
Environment of Canada and the Executive Director of the Environmental Assessment Office of
British Columbia. The EIS was submitted to regulatory agencies in January 2013, and amended
in August 2013 following a 60 day public comment period on the assessment, including open
house sessions in Fort St. John, Hudson’s Hope, Dawson Creek, Chetwynd, town of Peace
River (Alberta) and Prince George.

In August 2013, an independent Joint Review Panel (JRP) commenced its evaluation of the
EIS, and in December 2013 and January 2014 undertook five weeks of public hearings on the
Project in 11 communities in the Peace region, including six Aboriginal communities. In May
2014, the JRP provided the provincial and federal governments with a report summarizing the
Panel’s rationale, conclusions and recommendations relating to the environmental assessment
of the Project. On completion of the JRP stage of the environmental assessment, the CEA
Agency and BCEAO consulted with Aboriginal groups on the JRP report, and finalized key
documents of the environmental assessment for inclusion in a Referral Package for the
Provincial Ministers of Environment and Forests, Lands and Natural Resource Operations.

Construction of the Project is also subject to regulatory permits and authorizations, and other
approvals. In addition, the Crown has a duty to consult and, where appropriate, accommodate
Aboriginal groups.

1.4 Environmental Assessment Findings

The environmental assessment of the Project focused on 22 valued components (VCs), or
aspects of the biophysical and human setting that are considered important by Aboriginal
groups, the public, the scientific community, and government agencies. In the EIS, valued
components were categorized under five pillars: environmental, economic, social, heritage and
health. For each VC, the assessment of the potential effects of the Project components and
activities during construction and operations was based on a comparison of the biophysical and
human environments between the predicted future conditions with the Project, and the predicted
future conditions without the Project.

Potential adverse effects on each VC are described in the EIS along with technically and
economically feasible mitigation measures, their potential effectiveness, as well as specific
follow-up and related commitments for implementation. If a residual effect was found on a VC,
the effect was evaluated for significance. Residual effects were categorized using criteria
related to direction, magnitude, geographic extent, context, level of confidence and probability,
in accordance with the EIS Guidelines.

The assessment found that the effects of the Project will largely be mitigated through careful,
comprehensive mitigation programs and ongoing monitoring during construction and operations.
The EIS indicates that the Project is unlikely to result in a significant adverse effect for most of
the valued components. However, a determination of a significant effect of the Project was
found on four VCs: Fish and Fish Habitat, Wildlife Resources, Vegetation and Ecological
Communities, and Current Use of Lands and Resources for Traditional Purposes.

Page 4 of 11 Revision 2: June 24, 2015
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1.5 Environmental Assessment Conclusion

On October 14, 2014, the Provincial Ministers of Environment and of Forests, Lands and
Natural Resource Operation decided that the Project is in the public interest and that the
benefits provided by the Project outweigh the risks of significant adverse environmental, social
and heritage effects (http://www.newsroom.gov.bc.ca/2014/10/site-c-project-granted-
environmental-assessment-approval.html). The Ministers have issued an Environmental
Assessment Certificate (EAC) setting conditions under which the Project can proceed.

Further, on November 25, 2014, The Minister of Environment of Canada issued a Decision
Statement confirming that, while the Project has the potential to result in some significant
adverse effects, the Federal Cabinet has concluded that those effects are justified in the
circumstances. The Decision Statement sets out the conditions under which the Project can
proceed.

1.6 Development of Mitigation, Management and Monitoring Plans

Mitigation, management and monitoring plans for the Project have been developed taking into
account the measures proposed in the EIS, information received during the Joint Review Panel
hearing process, and the Report of the Joint Review Panel on the Project. Those plans are
consistent with, and meet requirements set out in, the conditions of the Environmental
Assessment Certificate and of the Decision Statement issued on October 14, 2014 and
November 25, 2014 respectively.

In addition, in accordance with environmental best practices (Condition 3.1), these plans were
informed by the best available information and knowledge, based on validated methods and
models, undertaken by qualified individuals and apply the best available economically and
technologically feasible mitigation strategies. These plans contain provisions for review and
update as new information on the effects of the Project and on the efficacy of the mitigation
measures become available.

2.0 Aboriginal Group Communication Plan
2.1 Obijective and Scope

The objective of the Aboriginal Group Communication Plan (the “Plan”) is to establish a
communications program for informing Aboriginal harvesters about construction activities
related to the Site C Project (the “Project”) that may affect their harvesting opportunities for
plants, fish and game, as well as access to those opportunities. This Plan is aligned with the
Construction Communication Plan.

This Plan has been developed in accordance with the following Conditions 27 and 72 of the
Environmental Assessment Certificate (EAC) and Condition 14.2 of the federal Decision
Statement (FDS), as indicated in the table below.

EAC 27, 72 and FDS 14.2

Condition Condition Plan Reference
Number
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Condition Condition Plan Reference
Number

EAC In order to manage adverse effects on Aboriginal

Condition plant, fish and game harvesters during both the

27 construction and operations phases of the Project,

the EAC Holder must develop, as part of the
Construction Communication Plan, a
communications program (Program) for informing
Aboriginal harvesters about construction activities
that may affect their harvesting opportunities for
plants, fish, and game, as well as access to those
opportunities.

The Program must also include information
regarding how fish monitoring programs will be
used to inform Aboriginal harvesters about
changes in fish community composition during
operations.

Section 5.0 Key Activities and Tools

The EAC Holder must make all reasonable efforts to
develop the draft Program in collaboration with FLNR
and Aboriginal Groups, at least 90 days prior to
Project activities that may affect Aboriginal harvesting
opportunities.

The EAC Holder must file the final Program with
EAO, FLNR and Aboriginal Groups at least 30 days
prior to any activities that may affect Aboriginal
harvesting opportunities.

The EAC Holder must develop, implement and adhere
to the final Program, and any amendments, to the
satisfaction of EAO.

EAC
Condition
72

The EAC Holder must manage effective
communications for the Project by implementing
measures in  communication plans and a business
participation plan.

The following communication and participation plans
are to be developed and implemented:

e Business Participation Plan;

e Construction Communication Plan; and

¢ First Nations Communication Plan.

Each plan in addition to plan specific conditions
identified in this document will include:

e Clear Statement of Objectives;

Section 3.0 Scope of Plan

e Audiences;

Section 4.0 Audiences

o Key activities and tools; and

Section 5.0 Key Activities and Tools
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Condition Condition Plan Reference
Number
¢ Annual summary reporting. Section 6.0 Plan Reporting
Requirements
FDS The Proponent shall inform Reservoir Area
Condition Aboriginal groups and Immediate Downstream
14.2 Aboriginal groups about Designated Project

activities that may affect the current use of lands
and resources for traditional purposes including
harvesting of plants, fish and wildlife and access
to land for the purposes of those uses.

2.2 Consultation

Many of the conditions require BC Hydro to consult or collaborate with certain government
agencies and Aboriginal groups in respect of measures and plans required by the conditions.

BC Hydro began consultation on the Project in late 2007, before any decision to advance the
Project to an environmental assessment. BC Hydro’s consultation with the public, stakeholders,
regional and local governments, regulatory agencies, and Aboriginal groups is described in EIS
Section 9, Information Distribution and Consultation.

Additional information on the consultation process and a summary of issues and concerns
raised during consultation are provided in:

. Volume 1 Appendix G, Public Information Distribution and Consulting Supporting
Documentation
. Volume 1 Appendix H, Aboriginal Information Distribution and Consultation

Supporting Documentation

. Volume 1 Appendix |, Government Agency Information Distribution and Consultation
Supporting Documentation

o Volume 5, Appendix A01 to A29, Parts 2 and 2A, Aboriginal Consultation Summaries
J Technical Memo: Aboriginal Consultation

Draft versions of a number of the mitigation, management and monitoring plans required by the
conditions were submitted to applicable government agencies and Aboriginal groups for
comment on October 17, 2014.

Comments on these draft plans were received from various government agencies and
Aboriginal groups during November and December 2014, and were considered in the revisions
to these plans. BC Hydro’s consideration of these comments is provided in the consideration
tracking tables that accompany each plan.

On December 15, 2014, Treaty 8 Tribal Association (T8TA), on behalf of West Moberly,
Saulteau and Prophet River First Nations, submitted to BC Hydro a letter in response to BC
Hydro’s request for comment on the Plans sent on October 17, 2014. The letter included
several appendices, including the Joint Review Panel (JRP) Report and transcripts from the
JRP hearings in December 2013 and January 2014. BC Hydro responded to the three First
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Nations on January 21, 2015 noting that the October 17 2014 request for comments on the
plans was to provide an opportunity to the First Nations to submit to BC Hydro any information
they wanted to provide in relation to the Plans. BC Hydro advised that it was aware of the
information referred to in T8TA’s letter when the plans were prepared, and advised that it was
preparing a table setting out where any mitigation measures identified by representatives of the
three First Nations during the hearings are considered in the draft plans and would provide that
to the First Nations once complete. Accordingly BC Hydro’s responses to those mitigation
measures identified by the representatives of the three First Nations during the JRP hearings
were provided to the EAO in a separate table by letter dated May 19, 2015. Aside from the
December 15, 2014 letter, BC Hydro has not received further comments from these First
Nations. A letter of understanding dated April 30, 2015 respecting provision of capacity funding
to support review of the plans was entered into by BC Hydro and Saulteau First Nations (on
behalf of Saulteau, West Moberly and Prophet River First Nations).

New draft plans (i.e., Housing Plan and Housing Monitoring and Follow-Up Program, and the
quarry/pit development plans) were provided to the entities identified in the EAC conditions on
April 7, 2015. The Vegetation and Wildlife Mitigation and Monitoring Plan was revised based on
comments received on the October 17, 2014 version and based on discussions with
Environment Canada and the BC Ministry of Environment, and was re-submitted to applicable
entities on April 7, 2015.

Comments on the revised plans were requested by May 11, 2015 to allow for review,
consideration of comments and finalization of the plans 30 days prior to the
commencement of construction.

Comments were received by this requested date from:

e Fort Nelson First Nation
e Ministry of Forests, Lands and Natural Resource Operations (FLNRO), and
e Meétis Nation British Columbia.

The Peace River Regional District submitted their comments on the plan on May 14, 2015.
FLNRO submitted additional comments on May 15, 2015, including comments from the BC
Ministry of Environment.

BC Hydro considered the comments provided and prepared final plans. On May 19, 2015, BC
Hydro submitted the following mitigation, management and monitoring plans to the BC
Environmental Assessment Office (BC EAOQ) for review:

e Construction Environmental Management Plan

e Construction Safety Management Plan

e Fisheries and Aquatic Habitat Management Plan

e Vegetation and Wildlife Mitigation and Monitoring Plan
e Vegetation Clearing and Debris Management Plan

e Aboriginal Plant Use Mitigation Plan

e Aboriginal Training and Inclusion Plan

e Business Participation Plan
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Emergency Services Plan

Healthcare Services Plan

Labour and Training Plan

Cultural Resources Mitigation Plan

Heritage Resources Management Plan

Housing Plan and Housing Monitoring and Follow-Up Program
Wuthrich Quarry Development Plan

West Pine Quarry Development Plan; and

Del Rio Pit Development Plan.

The CEA Agency and Environment Canada submitted comments on the revised plan on
May 22, 2015. These comments were considered and the final plans were revised
accordingly and submitted on June 5, 2015 to the entities identified in the EAC conditions.

3.0

Scope of Plan

This Plan covers communications activities during construction of the Project and has been
prepared in fulfilment of BC Hydro’s mitigation commitments described in section 19 of the EIS:

Develop a communications program to inform harvesters of planned or unplanned
events related to construction activities that may affect fishing opportunities or access.

Develop a communications program to inform harvesters of planned or unplanned
events related to construction activities that may affect hunting opportunities or access.

Develop a communications program to inform harvesters of planned or unplanned
events that may affect opportunities to harvest plants, berries, and other resources.

BC Hydro understands that the Project Activity Zone, as defined in the EIS, overlaps with areas
identified as important by Aboriginal groups, including:

4.0

the Peace Moberly Tract;
Areas adjacent to Saulteau and West Moberly First Nations communities; and,
Areas used for fishing in the Moberly, Halfway and Peace Rivers.

Audiences

The following Aboriginal groups have been identified as the audience for this Plan:

Blueberry River First Nations
Dene Tha'’ First Nation

Doig River First Nation
Duncan’s First Nation

Fort Nelson First Nation
Halfway River First Nation

Horse Lake First Nation
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Kelly Lake Métis Settlement Society
McLeod Lake Indian Band

Métis Nation British Columbia
Prophet River First Nation

Saulteau First Nations

West Moberly First Nations
Key Activities and Tools

This Plan comprises the general activities and tools that will, at minimum, form part of the
construction communications program. In addition to what is reflected in this plan and as part of
the consultation process, BC Hydro and individual Aboriginal groups may develop
communication tools that work best for the specific community.

The following communications activities, described in section 3 of the Construction
Communication Plan, will also be used to communicate with Aboriginal groups about
construction activities:

Project website;

Advertising;

Construction Information Telephone Line;
Construction Notices;

Email updates;

Mailings;

Information Materials;

Social Media;

Signage;

Community Consultation Offices;
Open Houses; and,

Community Liaison Committees.

In addition, BC Hydro will conduct the following activities to engage with Aboriginal groups to
inform Aboriginal harvesters about construction activities that may affect their harvesting
opportunities for plants, fish and game, as well as access to those opportunities:

Notification Letters of Construction Activities: BC Hydro will provide updates and
advance notice of planned construction activities on a quarterly basis. The first
construction notification letter was distributed on July 8, 2015.

Communication Forum: BC Hydro has created and invited Aboriginal groups to
participate in a Communication Forum to discuss and share information regarding
construction-related topics. The Forum held its first meeting on November 26, 2015 and
will meet on a bi-annual basis.
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Site C Information for Aboriginal Group SharePoint Site: BC Hydro has established
a central online repository for sharing information with Aboriginal groups. Information
posted to this site includes Environmental Protection Plans, Monthly Environmental
Monitoring Reports, materials from meetings for the Communication Forum and Culture
and Heritage Resources Committee, construction notifications and other reports.

Culture and Heritage Resources Committee: A Culture and Heritage Resources
Committee has been established with Aboriginal groups to advise BC Hydro on the
management of adverse Project effects on cultural resources. The Committee initially
met on July 30, 2015 and meets as determined by the Committee members. The
Committee provides opportunities for discussion and information exchange, as well as
the development of mitigation measures related to cultural and heritage resources.

Aboriginal Harvesters Information Sheet: an information sheet containing regular
updates on construction activities.

Saulteau Trappers Protocol: BC Hydro has developed, in collaboration with Saulteau
First Nation Trapline holders, a protocol for notification of work taking place in their
respective traplines related to the Project. This protocol was initiated in 2013 and will
continue through the construction phase of the Project.

Consultation meetings: BC Hydro will continue to consult Aboriginal groups through
the construction phase of the Project. From time to time and as appropriate, consultation
meetings can be used to provide updates to communities about construction activities
that may affect their land users.

Fish Monitoring Program: BC Hydro will communicate results of the Fisheries and
Aquatic Habitat Monitoring and Follow-up Program which includes as part of the a Site
C Reservoir Fish Community monitoring program to assess the effects of river to
reservoir transformation on the fish community in the Site C Reservoir and associated
tributaries . Aboriginal groups will be provided with monitoring reports annually.
Community-based meetings with Aboriginal groups could be held to share these results
and inform the communities on changes to the fish community composition.

Plan Reporting Requirements

On an annual basis, BC Hydro will provide to the Environmental Assessment Office and the
Canadian Environmental Assessment Agency a summary report of its activities carried out
under this Plan.
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Revision History

Version Date Comments

Revision4 | 02-26-2015

Revision 5 07-18-2016 | o Added revised water quality monitoring and compliance
requirements and approach for reviewing monitoring results
and adapting treatment programs accordingly to ensure
compliance with water quality requirements.

o Removed reference to MMER guidelines foreffluent quality.

o Updated RSEM management objectives based on new
geochemical characterization information

o Added Qualified Professional designations and experience
requirements and decision points where this Qualified
Professional is required

Revision 5.1 | 07-25-2016 | o Added revisions suggested by IEM, including broadening
activities at L3, adding road cut exposed rick faces, clarified
Table 2 guidelines and which ones must be met, increased
frequencyof pH and turbidity sampling at RSEMs (required
continual sampling via an automatic sampler), added the
requirement to monitor far-field site in S7.3.4, re-arranged
paragraphsin 7.3.2 and added a new section (S. 7.4.2) to
better explain the exceedance response plan.

Revision 5.2 | 07-26-2016 | o Corrected minor spelling errors, added clarity to requirements
for non-RSEM sediment ponds that may contain PAG material
contact runoff.

o Added requirement to continuously monitor flow, pH, turbidity
and conductivity in PAG-contact RSEM sediment ponds.

o Clarified monitoring and reporting requirements, including
increased frequency of monitoring to weekly/monthly.

Revision 5.3 | 09-04-2020 | ¢ Updated s 3.1 (Status), s 3.2 (ARD and ML Results), s5.2.2
(Off Dam Site Project Components, including Highway 29
Realignment Segments and Hudson’s Hope Shoreline
Protection) as a result of progression of project design,
geochemical characterization, and construction

e Updated s 7.3.1 (Toxicity Monitoring) and s 7.3.4 (Peace River
Water Quality Monitoring) to reflect the alternate toxicity
monitoring program accepted by regulators in February 2019

¢ Updated s 9.0 (References)

Revision 6.0 | 17-01-2022 | ¢ Updated Sections 6.1.1,6.1.2,7.0,7.2.2,7.3.2,7.4.1,7.5.2,
and 7.5.3 to reflect revisions to the water quality sampling
programbased on lessons learned during construction to date
in accordance with an adaptive management approach, and
areas of redundancy with other sections of the CEMP

¢ Updated Table 2 end-of-pipe limits to reflect asite-specific
toxicological assessment undertaken

Revision 6.1 e Updated S 3.0 Geochemical Characterization Program

04-10-2023 e Updated text to reflect current status of the program.

e Updated S5.1 (General Approach)

e Updated text to clarify meaning of “General Approach” and
reflect that alternate approaches beyond those described in
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Version

Date

Comments

the “General Approach” may be implemented by a
QP(ARD).

o Separated “General Approaches” into those approaches for
the “Bulk Damsite Excavations and RSEMS” and “Other
Excavations, Road Cuts, Borrow Areas and Miscellaneous
Chance Finds”.

e Updated text to allow covering AG and PAG material in
material with low permeability to minimize infiltration and
leachate.

Updated S5.1.2 (Other Excavations)

e Clarified that section addresses dam site PAG exposures
that are not part of the bulk damsite excavations or RSEMS.

Updated S5.2 (Site Specific Mitigation)

e Specifies that Mitigation will be described according to Sites
as set out in subsections under this heading.

Updated S5.2.1.7 (Dam Site Road Cuts)

e Added clarity on surface water collection and diversion on
the North and South banks of the Peace River.

e Added reference to safety requirements for sampling
personnel.

Updated S5.2.2 (Off Dam Site Project Components)

e Added clarification to Section title by adding “Off Dam Site
Project Components”.

e Added clarification that ARD-ML management is required for
any off-dam site component of the project where PAG
materials are excavated.

e Added geochemical characterization information for off dam
site projectareas and management approaches for Highway
29 realignment and Hudson’s Hope Shoreline Protection.

e Added ARD-ML management approach for exposed PAG
slopes, PAG Stockpiles and Storage, Site Drainage, and
Incidental PAG exposures.

e Added EPP requirements for PAG water management
regarding connectivity, exceedance event triggers,
notification requirements, sampling, monitoring, and
treatment.

¢ Clarified PAG stockpiles may be covered when placement is
finished with different options, including synthetic covers
layers.

e Clarified QP(ARD) may prescribe a duration other than 30
days before acover is required based on monitoring results.

e Clarified QP(ARD) PAG mitigation strategy options.

o Clarified QP(ARD) PAG water quality monitoring and
reporting requirements.

e Added requirement to provide IEM verification of whether or
not sampled water reached the aquatic receiving
environment.

¢ Reworded statement about water quality sampling
upstream of the PAG contact area and prior to entering the
receiving environment.
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Updated S5.2.3 (Borrow Materials)

Added detail on how QP(ARD) determines if monitoring or
mitigation is required.

Clarified that shale rocks at the base of borrow pits can be
mitigated by maintaining a cover of non-PAG natural
materials or synthetic cover over the surface as prescribed
by the QP(ARD).
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List of Acronyms

AG Acid Generating

ARD Acid Rock Drainage

EIS Environmental Impact Statement

EPP Environmental Protection Plan

ML Metal Leaching

PAG Potentially Acid Generating

RSEM Relocated Surplus Excavated Materials

QP(ARD) Qualified Professional for the identification and management of
AG, ARD and ML related issues
WQM Water Quality Model
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1.0 Objective

The objective of this Acid Rock Drainage and Metal Leachate Management Plan (the Plan)
is to describe the measures that will be undertaken to mitigate potential adverse effects on
the receiving environment resulting from known or potential sources of acid rock drainage
(ARD) and / or metal leaching (ML) material.

This Plan describes the measures that will be adopted to effectively dispose of materials that
will be excavated, exposed or disturbed during the construction of the Site C Clean Energy
Project (the Project) so that there is an insignificant change in pH, total metals and dissolved
metals upstreamand downstreamof the dam site as a result of Project construction.

The Plan:

e Describes the procedures for managing and storing surplus excavated materials
during construction of the Project;

e Establishes new performance criteriato ensure the PAG contact RSEM sediment pond
effluent and non-RSEM sediment pond PAG contact runoff meets Provincial
requirements; and

e Establishes various monitoring programs during construction of the Project
to assess the performance of material management and storage strategies and
ensure compliance with performance criteria

The earlier version of the plan was based on the latest results fromthe geochemical
characterization program presented in KCB and SLI (2014a, 2014b, and 2014c).

Additional geochemical characterizations and receiving environment mixing analysis have
since been undertaken, and these new analyses inform the present Plan.

To ensure this Plan remains current, itwill be updated at a minimum of once per year or as
required based on Project and geochemical characterization program advancements.

2.0 Background

The Plan includes risk-based planning and design approaches to quantify the long-term
impacts of mitigation option(s) and select the most appropriate mitigation option(s).
Mitigation measures include on-going geochemical testing and analysis of materials that will
define handling and storing plans to reduce source loading discharges and minimize long-term
monitoring and maintenance requirements.

2.1 ARDandML

ARD and ML occur when sulphide minerals react with oxygen, ferriciron and water to produce
sulphuric acid. Sulphuric acid could then leach metals thereby further increasing the acidity and
producing sulphates, and metals. ARD resulting from the Project may resultin ML release,
but leaching under neutral conditions may also occur.
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Furthermore, ARD can be neutralized with the addition or presence of carbonate minerals.

2.2 Mitigation Approaches
The primary approaches to preventing and mitigating ARD and ML are to minimize the supply
of the primary reactants for sulphide oxidation and / or maximize the availability of acid
neutralizing minerals. Examples of these approaches include one or a combination of the
following:

e Minimize oxygen

e Minimize water and moisture

e Minimize, remove or isolate sulphide minerals

e Adjusting pore water seepage pH

e Maximize acid neutralizing minerals and pore water alkalinity

e Controlbacteriaand biogeochemical processes

3.0 Geochemical Characterization Program

The purpose of the geochemical characterization program was to determine the risk of
ARD and ML at the Project components.

The geochemical characterization program used a phased approach to characterize the risk of
ARD and ML and included arange of both static and kinetic tests.

e Static testing included:

o Elemental analysis

o Mineralogy

o Acid base accounting

o Leachate extraction
¢ Kinetic testing included:

o Humidity cells

o Fieldleach barrels

o Fieldleach pads

o Wall wash stations
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In addition to these tests, modeling to predict the water quality has been completed.
3.1 Status

EIS Volume 2 Section 11.2.4 Geochemistry summarizes the geochemical characterization
program completed to the end of 2012. The results from the geochemical characterization
program are presented in geochemical reports by Klohn Crippen Berger and SNC Lavalin
(KCB and SLI 2014a, 2014b, and 2014c), which summarize the programto the end of 2013.

The 2014 testing has included:

e Shake flask extraction tests to assess the potential for ML at Wuthrich Quarry,
Howe Pit, Area A, 85t Avenue Industrial Lands, and dam site bedrock;

e Humidity cells to assess the rate of ARD and ML at the dam site and
West Pine Quarry;

e Wall wash station to assess the water quality of surface runoff from
West Pine Quarry;

e Water quality samples fromawall wash station and field runoff pad to assess
surface runoff of the dam site bedrock;

e Ongoing field leach barrelsto assess any changes in water quality overtime
of dam site materials;

e Ongoing field leach pad operation and monitoring to assess any changesto
water quality overtime of the dam site bedrock;

e Acid base accounting to further characterize the ARD potential of the
dam site bedrock; and

e Water quality samples from seeps fromright bank of the dam site area to
assess background water quality.

Geochemical characterization has been carried out along the Highway 29 corridor to assessthe
potential for ARD-ML generation frombedrock associated with areas offsite of the MCW area
which are undergoing construction and excavation. Geochemical characterization includes
programs completed to the end of 2019. The latest results from the geochemical
characterization program are summarized in geochemical reports by Tetra Tech (20204,
2020b, 2020c, 2020d, 2020e). Available Data includes:

e Acid base accounting datafor bedrock fromDry Creek, Farrell Creek, Bear Flat
Cache Creek, Lynx Creek and Halfway River;

e Totalelement analysis fromDry Creek, Farrell Creek, Bear Flat Cache Creek,
Lynx Creek and Halfway River; and,
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e Leachable metal analysis fromDry Creek, Farrell Creek, Lynx Creek and
Halfway River.

3.2 ARD and ML Results

A summary of the ARD and ML potential at each Project componentis presented in Table
1. These results are based on the latest results of the geochemical characterization programs
(KCB & SLI 2014a, 2014b, and 2014c), and as summarized in Tetra Tech (2020a, 2020b,
2020c, 2020d, 2020€).

Characterization and management plans of material were initially focused on the dam site
bedrock since it was disturbed earliest to construct the Project. Characterization and
management plans of materials at other Project components are either complete or will
continue to advance as their construction schedules approach.

Table 1 Project Components ARD and ML Potential

Project Potential for| Potential Management
Component Location Material ARD for ML Plan Required
Dam Site Bedrock High Yes Yes
Dam Site Area
Dam Site Overburden No Very Low No
Highway 29 Realignment Overburden No Very Low No

Highway 29 Realignment —

East of a point 300 m East of
Lynx Creek (otherthanthe sites Bedrock Yes Low Yes
mentioned below)

Bear Flat Cache Creek Bedrock Moderate Unknown | Yes
Halfway River Bedrock Yes Yes Yes
Highway 29
Realignment
Farrell Creek Bedrock Yes Low Yes
Dry Creek Bedrock Yes Yes Yes
Highway 29 Realignment - West
ofa point300m East of Lynx
Creek (otherthan the site Bedrock Low Low ves
mentioned below)
Lynx Creek Bedrock Low Low Yes
Hudson’s Hope Hudson’s Hope Overburden No Very Low No
Shoreline Low to
Protection Hudson’s Hope Bedrock Very Low [ Yes

Moderate
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Project Potential for| Potential Management
Component Location Material ARD for ML Plan Required
Riske Pit, Peaceview Pit,
Thompkins Pit, Beryl Pit,
Southwick Reserve, Ardill Pit, bG;Sag #2;;2:? No Very Low No
Halfmoon Lake Quarry, Del Rio
Pit
. Rip-rap source
Portage Mountain Quarry material No Very Low No
. Rip-rap source
. Wuthrich Quar : No Very Low No
Quarried and Quarry material y
Excavated . Rip-rap source
Construction West Pine Quarry material No Very Low No
Materials
85th Avenue Industrial Lands Agg rggate SOuce | No Very Low No
material
Aggregate source
Area A material No Very Low No
. Aggregate source
Howe Pit material No Very Low No
Riverbed Sand and Gravel Agg r(_agate SOUrce | N Very Low No
material

3.3 Water Quality Predictions and Reference Concept Design

To further evaluate AG bedrock with an ARD and/or ML potential from the dam site, a runoff
water quality model (WQM) was developed for the Relocated Surplus Excavated Material
(RSEM) areas. This WQM was based on a reference concept design for the material
handling schedule for the Relocated Surplus Excavated Material (RSEM). The reference
design includes the layout of water management structures for diversion, collection and
storage including sediment ponds, and discharges.

The objectives of the WQM were to predict:

e Water quality of runofffromthe RSEM areas and exposed excavated surfaces;

e Water quality at construction discharge pointsto the receiving environment.
In addition, quality and quantity of seepage through the RSEM column was analyzed again
in June 2016. The results of the seepage analysis and the establishment of newRSEM end

of pipe water quality criteriain June 2016 concluded that for some RSEM ponds some degree
of treatment may be required to maintain contact runoff water within compliance criteria.

3.4 FutureWork

Future work will depend on the results of the geochemical characterization program,
including the results of the testing listed in Section 3.1.

Additional information fromthese reports will be incorporated into future versions of the Plan
as results become available.
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Future work will also include additional characterization and, if required, management
procedures for excavated, exposed, and disturbed materials at the other Project components.

BC Hydro has engaged qualified professionals to assist with the development of the Plan.
BC Hydro will continue to work with regulators in the development of the Plan.

4.0 Regulations and Guidelines

4.1

Statutory Requirements

The legislation that contains provisions relevant to prevention and management of ARD and
ML include the federal Fisheries Act, and the provincial Environmental Management Act and
the Fish Protection Act. If the drainage or leachate of the material has the potential to
affect surface water or groundwater, then the Water Sustainability Act and Groundwater
Protection Act will also apply.

4.2

BC Hydro Policies

The applicable corporate policy is the Environmental Responsibility Policy (BC Hydro 2010
— see CEMP Section 1.3).

4.3

Voluntary Commitments

The ARD and ML Management Plan is consistent with relevant management practice
guidelines, which includes:

Policy for Metal Leaching and Acid Rock Drainage at Minesites in British
Columbia, Ministry of Energy and Mines and Ministry of Environment, Lands
and Parks, July 1998

Guidelines forMetal Leaching and Acid Rock Drainage at Minesites in British
Columbia, Ministry of Energy and Mines, August 1998

DRAFT Guidelines and Recommended Methods for the Prediction of Metal
Leaching and Acid Rock Drainage at Minesites in British Columbia, Ministry of
Employment and Investment, April 1997

List of Potential Information Requirements in Metal Leaching/Acid Rock
Drainage Assessment and Mitigation, Mine EnvironmentNeutral Drainage
Report 5.10E, January 2005

Prediction Manual for Drainage Chemistry from Sulphidic Geologic Materials,
MEND Report 1.20.1, December 2009

The Global Acid Rock Drainage Guide,

http://www.gardguide.com/index.php/Main_Page, International Network for
Acid Prevention INAP, 2012
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e British Columbia Ministry of Environment Approved and Working Water
Quality Guidelines

5.0 Mitigationand Environmental Protection Measures

5.1 General Approach
5.1.1 Bulk Damsite Excavations and RSEMs

The primary approaches to mitigate ARD and ML for the Project at damsite bulk excavations and
RSEMs, consistent with Section 2.2 Mitigation Approaches, are to minimize the sulphide
mineral exposure to air and water by:

¢ Reducing the time of exposure of excavated surfaces and fill areas that
contain AG and PAG material;

e Encapsulating AG and PAG material in material with a low
permeability to minimize infiltration and leachate; and

e Storing AG and PAG material within the reservoir footprint to significantly
reduce reaction rates by minimizing oxygen.

In addition, any surface runoff fromexposed or excavated surfaces that contain AG and PAG
material will be captured and, if required, treated prior to discharge. Proposed mitigation and
treatment for different Project components are described in Section 5.2.

Implementation of the mitigation measures in the Plan will be a contractual requirementto the
contractor. The details of howthe contractor will sequence the construction work and meet the
requirements of this Plan will be provided in the contractor’'s Environmental Protection Plan
(EPP).

During construction runoff from disturbed areas will be collected and directed towards
sedimentation ponds. Discharges shall meet the concentration limits specified in Table 2.
Details regarding the locations and frequency of monitoring of sedimentation pond discharges
will be provided in the contractor’s EPP.

5.1.2 Other Excavations, Road Cuts, Borrow Areas and Miscellaneous Chance
Finds

This section addresses dam site PAG exposures that are not part of bulk damsite excavations
or RSEMs. Approaches to mitigating PAG exposures in this Section will be consistent with
Section 2.2, Mitigation approaches and will either be developed under the direction of a
QP(ARD) or follow designs that accompany constructed features (e.g., bridge abutments
excavated into PAG material). These approaches will consider technical constraints, including
but not limited to, the location of PAG material (e.g., above the reservoir), steepness of slope,
or lack of access. As further described in Section 5.2, alternate approaches to mitigation may
include monitoring and, if required, treatment of surface water that has contacted AG or PAG
material.
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5.2 Site Specific Mitigation

The proposed mitigation measures for the respective Project sites are described below.
5.21 Dam Site Area

The dam site general arrangement including excavations and RSEM areas are shown in
Figure 1. The intent at the dam site is to excavate materials and manage RSEM areas and

exposed excavated surfaces in amanner that controls the discharge of surface water into the
Peace River to maintain Acceptable Water Quality, as described in Section 7.
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Figure1l-View of the Dam site area and significant projectcomponents
5.2.1.1 Dam Site Excavations

A large bedrock excavation is required to construct the dam, generating station, and
spillways. These excavated surfaces will be isolated from the river by the Stage 1 and Stage
2 cofferdams, describedin EIS Volume 1 Section 4.4.3. The cofferdams willhave cut-offs that
penetrate through the riverbed alluviumand into the underlying bedrock so that precipitation,
runoff from excavated slopes or seepage will be contained within the cofferdams.
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Where practical, upslope runoff will be diverted away from the excavation areas to
minimize the amount of water that has to be collected. Water will be collected between the
cofferdams, and, if required, treated prior to discharge into the Peace River.

During construction the excavated slopes will be monitored and, if required, temporary covers
will be placed on the excavation slopes to mitigate ARD and ML. The majority of the excavated
bedrock surfaces will be permanently covered by earth fill and concrete structures that will
minimize future sulphide oxidation. Areas that are not covered will be monitored and treated,
if required, to maintain Acceptable Water Quality, as described in Section 7.

Runoff WQM predictions based on the reference concept design (see Section 3.3), indicate
that a combination of physical treatment via sediment pond and chemical treatment may be
required to maintain Acceptable Water Quality, as described in Section 7 for the dam site
excavations.

5.2.1.2 RSEMs

Unsuitable construction material, including dam site bedrock will be relocated to the RSEM
areas. Where applicable, RSEM areas will be isolated from the river with perimeter dykes
designed to withstand erosion by wave action and river currents.

To limit infiltration and leachate, the AG and PAG materials placed in the RSEM areas will
be encapsulated with low permeability natural materials or covered with neutral natural
materials available on site. Furthermore, the majority of the AG and PAG materials will be
relocated upstream of the dam and permanently submerged in the reservoir. This will inhibit
ARD and ML production.

The contractor willbe required to:

e Divert upslope runoff away from the RSEM areas to minimize the amount of
contact water, where practical.

e Manage the placement of AG and PAG materials and non-PAG covering
materials to minimize/prevent the generation of ARD and ML

e Monitor pHof placed AG and PAG material and modify placement and
encapsulation, as required to mitigate as much as practicable against
occurrence of low pH;

e Implement and report on monitoring activities at each RSEM to ensure
compliance with water quality criteria (see Section 7)

e Proactively plan for, manage and implement a progressive water treatment
program, based on the results of rock pH testing and contact water quality
monitoring with review and documented direction from the QP(ARD) (see
Section 6.1), to ensure compliance with water quality criteria(see Section 7)

Overburden fromthe north bank excavations will be relocated to RSEM Area L3. This RSEM
area is located in a gully on the north bank and is not adjacent to the Peace River.
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A reference concept design to mitigate the risk of ARD and ML generation and to
manage runoff includes the following:

e Onlyrelocate non-PAG overburden to L3;

e Temporary management of Unnamed Creek 3 during construction to minimize
surface water contact with the RSEM area;

e Constructthe RSEM areain horizontal lifts and compact the surface of each
lift to reduce water infiltration and air ingress;

e |Install a compacted granular cover on the downstream face to minimize
erosion;

e Compact the final surface to minimize infiltration; and

e Landscape the final surface to minimize erosion.
5.2.1.3 North Bank RSEM Area L5 Management Measures
Overburden and bedrock from the north bank and earthfil dam excavations will be
relocated to RSEM Area L5. RSEM Area L5 is located on the north bank, upstream of the
dam, and will be permanently submerged during operations. Astarter dyke willbe constructed

around the area.

A reference concept design to mitigate the risk of ARD and ML generation and manage runoff
includes the following:

e Temporary management of Garbage Creek to minimize contact with the
RSEM area;

e Construct the areain horizontal lifts to reduce water infiltration and air ingress;
e Encapsulate the bedrock within compacted overburden materials;
e Construct agranular cover on the final surfaces;

e Monitor pH of placed PAG material and modify placement and encapsulation,
as required to mitigate low pH; and

e Monitor, contain and treat, if required, runoff fromthe RSEM area(see Section
7).

Containment and treatment of runoff from this RSEM area will continue, if required, until
reservoir filling when permanent submergence will inhibit ARD and ML generation.

Runoff WQM predictions based on the reference concept design (see Section 3.3), indicate that
a combination of PAG AG rock handling and covering combined with physical treatment via
sediment pond will likely and chemical treatment may be required to maintain Acceptable Water
Quality, as described in Section 7 for the damsite excavations.
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5.2.1.4 North Bank RSEM Area L6 Management Measures

Overburden and bedrock from the north bank excavations, including material from the
diversiontunnels, are expectedto be relocated to RSEM Areal 6, which islocated on the north
bank, downstreamof the dam. A starter dyke will be constructed around the area. If no PAG
material is placed in RSEM L6 then the PAG material handling and water management
requirements in this Plan do not apply.

A reference concept design to mitigate the risk of ARD and ML generation and manage runoff
includes the following:

e Construct the areain horizontal lifts to reduce water infiltration and air ingress;
e Place bedrockbelowthe final elevation of the Peace River;
e Encapsulate the bedrock within compacted overburden materials; and

e Monitor pH of placed PAG material and modify placementand encapsulation,
as required to mitigate low pH; and

e Monitor, contain and treat, if required, runoff fromthe RSEM area(see Section
7).

Containment and treatment of runoff from this RSEM area will continue, if required, until the
RSEM area is capped with a compacted granular cover.

Runoff WQM predictions based on the reference concept design (see Section 3.3), indicate that
a combination of PAG AG rock handling and covering combined with physical treatment via
sediment pond and chemical treatment may be required to maintain Acceptable Water Quality,
as described in Section 7, for the dam site excavations.

The RSEM area will not be inundated and at the end of construction, it will be graded and
vegetated.

5.2.1.5 South Bank RSEM Areas R5a and R5b Management Measures

Overburden and bedrock from the south bank excavations will be relocated to RSEM Area
R5a. Overburdenwill be relocated to RSEM Area R5b. These RSEM areas are located on
the south bank, upstream of the dam, and will be permanently submerged during operations.
These areas will be constructed and managed as described for RSEM Areal5 except that
the AG and PAG materials will be covered with neutral natural materials available on site
or with bedrock that has a long lag time before it becomes AG.

A reference concept design to mitigate the risk of ARD and ML generation and manage runoff
includes the following:

e Construct the areain horizontal lifts to reduce water infiltration and air ingress;

e Place bedrock belowthe final elevation of the Peace River;
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e Encapsulate the bedrock within compacted overburden materials; and

e Monitor pH of placed PAG material and modify placement and encapsulation,
as required to mitigate low pH; and

e Monitor, contain and treat, if required, runoff fromthe RSEM area(see Section
7).

Containment and treatment of runoff fromthese RSEM areas will continue, if required, until the
RSEM area is capped with a compacted granular cover.

Runoff WQM predictions based on the reference concept design (see Section 3.3), indicate that
a combination of PAG AG rock handling and covering combined with physical treatment via
sediment pond and chemical treatment may be required to maintain Acceptable Water Quality,
as described in Section 7 the dam site excavations.

5.2.1.6 South Bank RSEM Areas R6 Management Measures

In addition to RSEM Areas R5a and R5b, overburden fromthe south bank excavations could
also be relocated to RSEM Area R6, which will be located downstream of the dam. This area
will be constructed and filled as described for RSEM Area L3 since it will not contain any
bedrock and it will be located downstream of the dam. The area will not be inundated at the
end of the construction; therefore it will be graded, covered with a compacted granular
cover and vegetated.

If PAG material is temporarily stored in R6, it will be placed on a compacted, impermeable layer
and covered. Any runoff water that contacts temporarily stored PAG material will be treated in
the same manner as Section 7.

Runoff WQM predictions based on the reference concept design (see Section 3.3), indicate that
a combination of PAG AG rock handling and covering combined with physical treatment via
sediment pond and chemical treatment may be required to maintain Acceptable Water Quality,
as described in Section 7 for the dam site excavations.

5.2.1.7 Dam Site Road Cuts
Two access roads that will cut through the bedrock at the dam site are required for Project

construction. These roads are on either side of the Peace River and the sections where bedrock
will be exposed are as follows:

¢ Onthe north bank, between Howe Pitand the Peace River along River Road;
and

¢ On the south bank, between RSEM AreaR6 and AreaA and beside the original
road cut to the Moberly River Bridge.
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Surface water on the north bank and south bank will be diverted to the main stem of the Peace
River. Surface water on both banks will be monitored for water quality as part of the site wide
water quality monitoring program where safe access allows and when not in dry or frozen
conditions. Access must be deemed safe by the Environmental Monitor in accordance with
site safety requirements. Any runoff that is non-construction contact related, but may contact
PAG material in road cuts, will be monitored (see below) and if water quality concerns are
identified, mitigation recommended by the QP(ARD) will be implemented, up to and potentially
including collecting all runoff and diverting to a PAG-contact sediment pond for potential
treatment prior to release into the environment. The runoff WQM results indicate that
treatment may not be required. Should treatment be required, a mitigation plan will be
implemented to mitigate the effects of ARD and / or ML.

These sites will be monitored monthly (except while frozen) forthe firstyear of observation then
quarterly thereafter during construction by a QP(ARD) retained and managed by BC Hydro.
These monitoring inspections will be increased in frequency if ARD and ML is observed and if
there is a risk of negative downstream effects such as impacts to runoff water quality. This
QP(ARD) will recommend mitigative measures as required to prevent generation of ARD and
ML and to ensure site run-off meets BC Water Quality objectives prior to enteringany waterbody.
BC Hydro will summarize the results of these QP(ARD) investigations, monitoring results and
mitigative strategies in its annual reporting and to any regulator and the Independent
Environmental Monitor upon request.

Analysis results are to be sent to the IEM immediately in the event an exceedance isidentified
in any water samples.

It is preferable that the bedrock be disposed of subaqueously, but since these roads will be

constructed prior to the construction of RSEM areas, the material will need to be stored
temporarily. Suggested storage features to mitigate ARD and ML generation include:

e Locating stockpiles on compacted low permeability pads to minimize
infiltration into underlying soils;

e Diverting surface water runoff fromadjacent areas away fromstockpiles;
e Covering stockpiles with an impermeable membrane; and
e Monitoring any contact water and if required, implement water treatment.

5.2.2 Off Dam Site Project Components, including Highway 29
Realignment Segments and Hudson’s Hope Shoreline Protection

Appropriate ARD/ML management is required for any off-dam site component of the project
where PAG materials are excavated, including, but notlimited to, rock cuts, excavations, use of
rockas fill, access roads, exposures for bridge abutments, management of drill cuttings, pile
driving, and preparation of worksites.

As summarized in Table 1, geochemical characterization has resulted in the following
classifications for off dam site project areas:
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e The overburden samples collected fromthe Highway 29 Realignment Segments and
at the Hudson’s Hope Shoreline Protection are classified as not PAG but are
potentially ML.

e The bedrock samples collected fromthe Highway 29 Realignment Segments and at
the Hudson’s Hope Shoreline Protection are classified as PAG and potentially ML.

e The current design of the Hudson’s Hope Shoreline Protection does not include
excavating or disturbing this rock; hence, it is not anticipated that mitigation will
be required.

Managing PAG rock materials includes consideration for treatment of exposed PAG slopes,
material storage, and site drainage. Contractors for off damsite project componentswill prepare
an ARD/ML management and mitigation plan as part of the EPP for their scope of work,which
will include at a minimum a chance find procedure with respectto shale and PAG rock.

Management of PAG materials along Highway 29 must be in accordance with this CEMP, and
is also subjectto the Ministry of Transportation and Infrastructure (MOT]I) Technical Circular T-
04/13, Evaluating the Potential for Acid Rock Drainage and Metal Leaching at Quarries, Rock
Cut Sites and from Stockpiled Rock or Talus Materials used by the MOTI. In the event of
discrepancy between these documents, this CEMP, Appendix E shall take precedence.

Contractors working on projects along Highway 29 that have bedrock excavation components
are required to have aQualified Professional for the assessment and management of acid rock
drainage and metal leaching QP(ARD) —see s 6.1.2). These contractors willhave engaged a
QP(ARD) and have received acceptance fromBC Hydro of their EPP (includinga subsection
for management and mitigation of ARD/ML) prior to any disturbance, exposure or disposal of
bedrock. The EPP will include a description of the water management measures the contractor
will implement at the outset of construction to minimize and manage all PAG contact water. If
connectivity exists between the site and aquatic environment, the EPP will detail measures to
enable water quality sampling upstream of the PAG contact area prior to entering the
receiving environment for comparison with receiving environment for comparison with the BC
Approved Water Quality Guidelines (Freshwater Aquatic Life) [BC WQG. The Plan will also
describe the water quality monitoring that will be conducted, including locations, frequency,
type of testing (e.g. in situ, laboratory), plus exceedance event triggers and notification
requirements. The plan will also include details of the mitigation measures for the following
project features, as applicable.

Exposed PAG slopes

Exposed PAG slopes in areas where bedrock excavation has occurred must be monitored and
mitigated to minimize PAG contact water and reduce potential environmental impacts. Itis the
responsibility of the Contractor’s QP(ARD) to develop mitigation for exposed PAG slopes on a
site and associated water quality sampling and monitoring, if required.

The QP(ARD) may initially use visual observations to identify ARD-ML potential based on
known characteristics (e.g., geological layer, precipitate formation resulting from oxygen
exposure). Based on these observations the QP(ARD) may recommend sampling in these
instances. If water quality or soil data indicate a potential risk to the receiving environment, the
QP(ARD) determines if further monitoring or mitigation is required.

Mitigation strategies may include minimizing PAG contact by reducing height and length of
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the exposed slope, treatment measures like limestone lined ditches, and covers, including
impermeable membrane cover (e.g., low density polyethylene such as 30 mil (0.8 mm) with at
least 2-year design life, or equivalent) or natural materials (non-PAG soils).

PAG Stockpiles and Storage

Unsuitable construction material, including excavated bedrock, will be relocated to adedicated
storage area within the future reservoir footprint. Where applicable, bedrock storage areas will
be isolated fromthe river with perimeter dykes designed to withstand erosion by wave action
and river currents.

To limit infiltration and leachate, the bedrock materials placed in permanent storage areas will,
when placement is finished, be encapsulated with low permeability materials or covered with
neutral natural or synthetic cover layers. Materials placed within the reservoir footprint will be
permanently submerged in the reservoir, which will inhibit ARD and ML production.

The contractor will:
e Locate stockpiles on compacted low permeability pads to minimize infiltration
into underlying soils

e Divert upslope runoff away fromthe bedrock storage areato minimize the
amount of contact water where practical

e Manage the placement of PAG bedrock and non-PAG cover materials to
minimize/prevent generation of ARD and ML

e Monitor pH of placed PAG material through monthly rinse pH tests when PAG
stockpiles are continuously exposed to the environment for greater than 14
days

e Cover PAG stockpiles which willbe exposed for longer than 30 days with either
an impermeable cover (e.g., low density polyethylene such as 30 mil (0.8 mm)
with at least 2-year design life, or equivalent), or minimum of 30 cm of cover
material with greater than 30% fines content). The QP(ARD) may prescribe a
duration longer than 30-days before coveris requiredbased on monitoring
results.

Site Drainage

Management of site drainage is required to minimize PAG contact water at the site. This
includes, butis notlimited to, management of ditches, water conveyances and seeps. Aprimary
mitigation strategy shall be to keep non-PAG contact water frombeing impacted by diverting it
around construction related PAG exposures and stockpiles.

In the case that site drainage cannot be prevented from coming into contact with exposed,
construction related PAG materials, the Contractor’'s QP(ARD) may propose and design
mitigation strategies for addressingacidic or metalliferous drainage. This can include addition
of limestone riprap into ditches to provide neutralization potential. Limestone placement in
ditches will become less effective overtime with the buildup of precipitates, and maintenance of
the ditches and limestones will be required.
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Construction area PAG contact surface water will be monitored and compared to BCWQGs as
prescribed by the QP(ARD). Monitoring during construction will occur on aminimum monthly
frequency (except while frozen or dry) for the first year of construction, then quarterly
thereafter to completion of construction. Monitoring post-construction will occur as prescribed
by the QP(ARD). During periods of spring melt or high preecipitation events, sampling
frequency will be increased at the discretion of the QP(ARD) to provide adequate data to
assess and document trends in water quality. In situ monitoring of pH and electrical
conductivity may also be used as a screening tool during such events, to provide early
warning of acidity and dissolved metals concentrations.

Monitoring and associated site inspections by the Contractor's QP(ARD) will increase in
frequency if ARD and ML is observed and if there is a risk of downstream effects such as
negative impacts to receiving environment water quality. If water quality concerns are identified,
mitigation recommended by the Contractor's QP (ARD) will be implemented, up to and
potentially including water treatment prior to release into the environment.

The extent of water detention and treatment facilities required by the Contractor to meet the
responsibilities for protection of the aquatic environment while carrying out the work will
depend on anumber of factors, including but not limited to the methods and schedule chosen
by the Contactor for performing the work; the availability of suitable treatment locations within
the worksite, and the weather, etc. If required by the QP(ARD), water treatment facilities will
be provided, operated, maintained and removed by the Contractor. Analysis results are to be
sent to the IEM immediately in the event an exceedance is identified in any water samples
plus verification of whether or not the sampled water reached the aquatic environment.

Incidental PAG Exposures

For any off-damsite work locations where there are incidental amounts of PAG material present
which are cumulatively less than 1,000 bank cubic meters (i.e., volume of original rockin situ,
prior to blasting and/or excavation) within their work area, the contractor may submit arequest
to BC Hydro to allow for aspecial dispensation with respect to management of PAG materials.
Such a request must include verification as to volumes of PAG materials identified in the work
area site and include an alternate proposal for the use or disposal of these materials. The
Contractor must also demonstrate that the site does not contain any environmentally sensitive
habitats (such as fish bearing streams) which would be put at risk. The ability to obtain a special
dispensation may be dependent upon proximity to and known presence or absence of PAG
material at adjacent work sites.

5.2.3 Borrow Materials

Borrow material will be derived fromvarious sources as summarized in Table 1. The borrow
materials are not PAG and have a very low potential for neutral metal leaching. If shale rocks
are encountered in the base of the borrow pits, they will be mitigated by maintaining a cover
of non-PAG material or synthetic cover over the surface as prescribed by the QP(ARD).

6.0 Training Qualifications

Contractor’s EPPs shall identify the requirements for training of field staff on howto understand
and implement the requirements of this Plan. A qualified professional will provide training to
field staff and oversee all monitoring activities. These willinclude rock sampling for additional
ARD and ML characterization, as well as sampling of surface water at various locations.
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6.1 Qualified Professionals,roles and responsibilities
6.1.1 River mixing dynamics Qualified Professional

BC Hydro willretain a qualified professional to model river mixing dynamics at each of the RSEM
sites to establish the location and depth of the in-situ Peace River Initial Dilution Zone sample
sites (see Section 7) foreach RSEM. This qualified Professional willin writing (with reference
to an accurate map) confirmthe location of these sample sites. Thiswritten confirmation willbe
provided to the IEM and Regulators.

6.1.2 ARD ML Qualified Professional (herein referred to as QP(ARD))

Contractors will retain and mange a QP(ARD) who will oversee the interpretation of ARD/ML
site information and monitoring results and who will detail requirements for upslope mitigation
(e.g., covering PAG materials) and for progressive ARD/ML contact runoff water treatment
requirements at RSEM sites to ensure compliance with end-of-pipe water quality requirements
(see Section 7). Contractors shall propose this QP(ARD) to BC Hydro’s Representative for
acceptance. Only accepted QP(ARD) can performthe duties outlined in this Section.

BC Hydro will also retain a QP(ARD) to inspect and monitor various non-RSEM potential
PAG/ML sites (see Section 5) across the Project area on aquarterly basis untilthey determine
inspections of asite are no longer required. This QP(ARD) will prepare and approve written
documentation of the inspections, any prescriptions to mitigate negative effects of ARD/ML, and
any required maintenance of mitigative measures. These written reports and recommendations
will be provided to Regulators and the IEM upon request.

7.0 ARD and ML Compliance, Monitoring, Mitigation,
Reporting and Adaptive Management

In order to measure the effectiveness of the mitigation measures implemented, a monitoring

and mitigation programwill be undertaken to manage potential ARD and ML fromconstruction

activities.

Once there is sufficientdatato re-evaluate both discharge and receiving environment water

quality, discharge limits, level of sampling and testing frequency may be revised in accordance
with an adaptive management approach.

7.1 Objectives

The objectives of the ARD and ML compliance, mitigation, monitoring and reporting program
are to:

e Clarifythe various compliance requirements related to ARD and ML

e Ensure that contact runoff water fromRSEM sites always meets end-of-pipe
criteriain Table 2;

e Ensure that RSEM sites do not negatively affect groundwater;

e Ensure that contact runoff water fromRSEM sites is not acutely toxic to aquatic
life at the point of discharge;
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e Ensure that after allowing for mixing with the Peace River (See Section 7.3) that
in situ water quality in the Peace River meets BC Water Quality Objectives

e Ensure that contact runoff water fromnon-RSEM sites meets BC Water Quality
for Aquatic Life guidelines before entering any natural watercourse;

o Clarify reporting requirements for Regulators and the Independent
Environmental Monitor;

e Evaluate the effectiveness ofimplemented ARD—ML mitigation measures at
both RSEM sites and non-RSEM sites; and

® |nformany adjustmentsto the Plan, if required.

7.2 Compliance Requirements

7.2.1 Toxicity
All PAG containing RSEM contact water effluent must be not acutely lethal to aquatic life at the
point of discharge into the environment. This will be confirmed through 96 hr LC50 tests

conducted on water samples taken fromeach RSEM effluent prior to discharge (See S7.3.1).
These samples will be collected and analyzed by BC Hydro.

7.2.2 RSEM end of pipe water quality

The water quality of each PAG contact RSEM discharge point shall at all times notexceed the
limits shown in Table 2.
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7.2.3 Peace River water quality downstream of each RSEM

BC Hydro shall retain a QP (see S 6.1.1) to define and approve an upstream background
sample point, the Initial Dilution Zone (IDZ) sample point (location, distance offshore and
sample depth) 100 mdownstreamof each PAG containing RSEM, and afar-field sample point
downstream of all RSEMs where effluent is 100% mixed with the Peace River. This QP will
also confirmthatthe Peace River samples are in fact sampling within the discharge plume area
and, confirm discharge plume dynamics under arange of river flows and discharge rates in
order to confirm plume modeling predictions. Water quality at these downstream IDZ sample
points shall meet the limits shown in Table 2.

Analysis results are to be sent to the IEM immediately in the event an exceedance isidentified
in any water samples.

7.2.4 PAG contact RSEM sediment

If the Contractor must remove accumulated sediment fromaPAG contact sediment pond, the
contractor shall test the sediment for metals and hydrocarbon to ensure it meets the regulated
limits for the site where that accumulated sediment will be deposited.

Prior to decommissioning or infilling of the PAG contact sediment pond, the contractor shall test
the sediment for metals and hydrocarbon to ensure it meets the regulated limits.

7.2.5 Groundwater below PAG contact RSEMs

The Contractor shall monitor groundwater at R5A and R5B RSEM sites as defined in the
Groundwater Monitoring program(S. 7.3.3). If the down gradient well samples at these sites
exceed the up-gradient control well samples, BC Hydro must prepare a Groundwater Water
Quality Mitigation Plan and submit to the satisfaction of the Water Sustainability Act Engineer
within 30 days of the exceedance occurring.

Table 2 —PAG containing RSEM end-of-pipe and Peace River water quality limits.

Sediment Pond End of Pipe Discharge Peace RiverIDZ Limits
Parameter Limit (mg/L)
Aluminum (dissolved) 0.460 BC WQG!?
Arsenic (total) 0.050 BC WQG!
Cadmium (dissolved) 0.00186 BC WQG!
Cobalt (total) 0.55 BC WQG'
Copper (total) 0.0163 BC WQG', or RPD2 of 20%if Peace
River > BC WQG!?
Iron (total) 20.9 (turbid flow BC WQG!?
period, April — June)
10.3 (clear flow period,
July — March)
Manganese (total) 8.29 BC WQG!
Zinc (total) 0.251 BC WQG'
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Sediment Pond End of Pipe Discharge Peace RiverIDZ Limits
Parameter Limit (mg/L)
pH 6.0t09.0 BC WQG!?
Cgri(;tglgrsmeasured n/a BC WQG!?

(1) BC WQG = Approved BC Water Quality Guidelines for Aquatic Life (2016)

(2) RPD = Relative Percent Difference:

[(Mixed Concentration -Peace River Concentration) | Peace River Concentration] * 100%
Where, Mixed Concentration=[(End of Pipe Concentration*1) + (Site Specific Mixing Ratio *
Peace River Concentration)] | (Site Specific Mixing Ratio + 1)

An RPD of 20% may be used solely forthe CopperIDZ compliance concentration if background
Peace River concentration at station Peace-03 is above BC WQG.

7.3 RSEM, Groundwater and Peace River Monitoring

All water quality sampling will follow QA/QC procedures prescribed by the analytical laboratory
being used.

7.3.1 Toxicity monitoring

Acute toxicity tests (96-hour LC50 tests using rainbow trout) shall be completed by BC Hydro
for water in each PAG containing RSEM sediment pond prior to discharge to the environment
(the Contractor shall cooperate with BC Hydro to enable this sampling), in accordance with the
following approach:

e Pre-discharge testing:

o BC Hydro will collect one sample for an acute toxicity test froma representative
location indicative of PAG contact water, or fromthe RSEM contact water at an
early stage of sediment pond filling prior to discharge with results completed and
reported to the IEM, prior to discharge froman RSEM at the final end- of-pipe
discharge point;

¢ Routine acute toxicity testing:

o Conducted every two months provided there is sufficient water to collect a
sample from the sediment pond without disturbing bottom sediments, whether
the pond is discharging or not. A water sample should also be collected
concurrently for effluent characterization (as described in s 7.3.2), though the
sampling conducted by the Contractor can fuffill this requirement if the sampling
timing coincides.

o Inthe event of aroutine test failure, additional sample(s) will be collected to
confirmpond water quality returns to non-toxic conditions immediately following
receipt of the failed test results, and every 96 hours thereafter until a sample
passes, at which point the testing frequency will resume at a bi-monthly
frequency from the date of the passed test.

e Targeted acute toxicity testing:

o Conducted if sediment pond pH (as measured in situ by the Contractor) drops
below 6.5 for more than one hour, collected as soon as possible after the
poorest water quality condition (e.g., lowest pH), and no later than 24 hours
after the poorest water quality condition. A water sample should also be
collected
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concurrently for effluent characterization (as described in s 7.3.2), though the
sampling conducted by the Contractor can fulfill this requirement if the sampling
timing coincides.

o Once the pHin the sediment pond has increased to within the acceptable range
(defined by the dischargelimits), or the rate of change of pH units has stabilized
(i.e., less than -0.5 pH units/3-hour period) for 96 hours, asecond sample will
be collected to confirm water quality has returned to non-toxic conditions.

e Sediment pond water samples must be representative of the water to be
discharged

The targeted sampling will be integrated with the sampling conducted under the routine
monitoring programto avoid duplication of sampling effort between the two programs (i.e., if a
sample is collected for targeted monitoring, it meets the requirement for a bi-monthly sample
under the routine monitoring program).

7.3.2 PAG containing RSEM material and contact water monitoring

The Contractor shall install, maintain and operate dataloggersto collect hourly measurements
of pH, turbidity and electrical conductivity in each PAG-contact water sediment pond. Thisdata
will be downloaded and reviewed on a daily basis.

The Contractor shall install a device to continually monitor discharge flow from each RSEM
sediment pond discharge pipe. This data shall be downloaded and reviewed on aweekly basis
and used to calculate of metal loading to the Peace River which shall be included in the
Contractor’s weekly reporting.

In addition to the above data logger sampling, the Contractor shall establish and implement a
program to monitor the water quality in PAG containing RSEM sediment ponds according to
the BC Field Sampling Manual (2013). PAG contact water shall be sampled for the variables
in the belowlist. The sampling programshall occur weekly (on or close to the same day of the
week) for each RSEM (when there is sufficient water in the pond and/or when not frozen) and
shall address the following requirements:

e The variablesthat shall be sampled include: total and dissolved metals, pH, TSS,
turbidity, sulphate, nitrates, conductivity, temperature, conductivity and hardness.
Where itis arisk of, or a known spill event in the RSEM and its catchment, the
contractor shall also sample for hydrocarbonsin either the water column and/or
pond sediments;

e Collection of dataat an appropriate interval, sufficient to document changes due to
weather events, construction activities, seasonal variability, following adverse
events (e.g., spill), etc.;

e ldentify aprocess for alerting BC Hydro and the Independent Environmental
Monitor (IEM) where exceedances are identified; and,

e Analysis results are to be sent to the IEM immediately in the event that an

exceedance is identified in any sediment pond measurements. Water quality and
surface pH results are to be summarized weekly along with contractor's reports,
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including daily minimum, mean and maximum data summaries. Reports are to
also identify locations or periods of time where sampling was not conducted (e.g.,
dry pond, frozen conditions, etc.).

The Contractor shall retain a QP(ARD) who will review the above monitoring results at a
minimum of aweekly basis for the first 6 months of PAG placement in an RSEM, bi-weekly for
the next 6 months then monthly thereafter. The QP(ARD) can revise this frequency if
exceedances are observed.

The Contractor shall determine the PAG containing RSEM specific turbidity and total
suspended solids (TSS) relationships so that in-situ turbidity measurements can predict real-
time TSS concentrations. The turbidity and TSS relationships shall be re-evaluated quarterly
for each RSEM.

7.3.3 RSEMb5a and 5b groundwater monitoring

The Contractor shallinstall groundwater monitoring wells at locations and as per specifications
defined by BC Hydro (1 up gradient and 3 down gradient locations). These wells will be
designed so they achieve a sufficient depth and appropriate locations to characterize such
seepage to groundwater from RSEM area R5a and R5b. The contractor shall install the
groundwater wells sufficiently in advance of PAG materials placement to define agroundwater
water quality baseline.

Once each well is installed, the contractor shall sample groundwater from each well on a
quarterly basis. The variables listed in S 7.3.2 shall be analyzed. Analysis results are to be
sentto the IEM immediately in the eventthat a down gradient sample exceeds up gradient well
sample results for any RSEM. Routine results are to be summarized and provided to the IEM
within 30 days of the end of each quarter.

7.3.4 Peace River water quality monitoring

BC Hydro (or potentially the contractor) shall establish and implement a program to monitor
water quality in the Peace River at an upstream control point, at the IDZ for each PAG
containing RSEM 100 m downstream of the sediment pond outlet (see S. 7.2.3), and at a far-
field location downstream of all RSEM discharges where the Peace River and RSEM discharge
is completely mixed.

Sampling shall be conducted monthly with five samples within a thirty-day period (5- in30
samples) collected during periods of high (spring freshet) and low (summer/fall) flows.

In the event toxicity test sampling is triggered under the targeted monitoring program (see
s 7.3.1), additional IDZ sampling will be conducted where safe/feasible to support a holistic
understanding of the event.

Monitoring will not occur during unsafe conditions or if there is no RSEM effluent to monitor.
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7.4 Mitigation

7.4.1 PAG Containing RSEM pond mitigation

Sediment ponds will be designed and operated as per the Contract and as per Technical
Guidance 7 Environmental Management Act -Assessing the Design, Size, and Operation of
Sediment Ponds Used in Mining - Version 1.0, dated December 2015, prepared by Ministry of
Environment.

If the Contractor intends to utilize settling aids such as flocculants or coagulants, the
specifications as outlined in Appendix | of the CEMP [Erosion and Sediment Control Plan] must
be followed.

7.4.2 Exceedance Response Plan

The Contractor shallretain a QP(ARD) who will reviewthe RSEM pond monitoring results and
the Peace River monitoring results on aweekly basis for the first 6 months of PAG placement
in an RSEM, bi-weekly for the next 6 months then monthly thereafter. The QP(ARD) can revise
this frequency if exceedances are observed. This QP(ARD) shall advise the Contractor, in
writing, of the effectiveness of PAG material placement mitigation, the effectiveness of sediment
pond operation, the need for contingency measures to treat PAG contact water within any
sediment pond in atimely fashion so as to prevent end of pipe exceedances (S. 7.2.2) and
exceedancesin the Peace River (S. 7.2.3), and, as required, when to implement and how to
operate/modify water treatment facilities at any PAG contact RSEM necessary to preventthese
exceedances.

The QP(ARD) shall recommend additional mitigative measures to be applied at an RSEM in
the eventthat Peace River monitoring records anon-compliance. The QP(ARD) shalldocument

all these reviews and recommendations. The Contractor shall implement the measures
prescribed by the QP(ARD) after following the change procedures outlined in the Contract.

7.5 Reporting

BC Hydro’s and Contractor’s reporting is defined in this Plan and the CEMP. Additionally,
during construction, BC Hydro’s annual summary reports will be submitted by June 1st and
will summarize the results of the testing conducted during the previous year. Thesereports
will be submitted to:

e BC Environmental Assessment Office
e BC Ministry of Environment

e BC Ministry of Forests

e Impact Assessment Agency of Canada
e Natural Resources Canada

e Environment Canada
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e City of Fort St John
e District of Hudson’s Hope
e District of Taylor
e Peace River Regional District
¢ Indigenous Nations
7.5.1 RSEMb5a and 5b groundwater monitoring
Analysis results are to be sent to the IEM immediately in the event that an exceedance is
identified in any water samples. Routine results are to be summarized and provided to the IEM
within 30 days of the end of each quarter.
7.5.2 RSEMPAG material and contact water monitoring
Analysis results are to be sent to the IEM immediately in the event an exceedance isidentified
in any water samples associated with a discharge to the Peace River. Routineresults are to
be summarized weekly along with contractor's reports, including daily minimum, mean and
maximum data summaries. Reports are to also identify locations or periods of time where

sampling was not conducted (e.g. dry pond).

The Contractor shall include in its weekly reports any recommendations fromthe QP(ARD) for
new or changes to existing RSEM management.

7.5.3 Peace River monitoring
BC Hydro will submit to Regulators and the IEM a quarterly summary of Peace River water

guality monitoring. Analysis results are to be sent to the IEM immediately in the event an
exceedance is identified in any water samples.

8.0 QualifiedEnvironmental Professionals
e Version 4 of The Acid Rock Drainage and Metal Leachate Management Plan was
prepared by the following Qualified Environmental Professionals: Sarah Simon,
E.I.T., Klohn Crippen Berger Ltd. Harvey McLeod, P. Eng., Klohn Crippen Berger
Ltd. Keith Mountjoy, P. Geo., Klohn Crippen Berger Ltd. Vivian Ferrera, M. Sc.,
Klohn Crippen Berger Ltd.
e Version 5 was modified by Greg Scarborough, R.P.Bio.

e Version 5.3 was modified by LaraReggin, P. Geo., TetraTech Canadaltd., James
Barr, P.Geo., Tetra Tech CanadaLtd., and Molly Brewis, P.Chem., BC Hydro

e Version 6.0 was modified by Molly Brewis, P.Chem., BC Hydro

e Version 6.1 was modified by Greg Scarborough, R.P. Bio.
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1.0 Introduction

On February 26, 2016, the Comptroller of Water Rights (CWR) issued to BC Hydro Conditional
Water Licence 132990, authorizing the diversion and use of water, and Conditional Water
Licence 132991, for storage of water, for the Site C Clean Energy Project (the Project). Water
Licence 132990 authorizes the construction and operation of an approach channel, intake, dam,
spillways, powerhouse and tailrace, access road, and ancillary works associated with the dam
and generating station. Water Licence 132991 authorizes the construction and operation of a
dam, spillways, reservoir, shoreline protection berm at Hudson’s Hope, and ancillary works
associated with the operation of the dam.

The licences set out the conditions under which the named components of the water licences
can be constructed and operated. The licences also require BC Hydro to retain both an
Independent Engineer, who will provide services to the Engineer of the CWR (the Engineer)
under the Water Sustainability Act, and an Independent Environmental Monitor, who will monitor
environmental impacts from the construction of these works.

The purpose of this document is to provide an overview of the regulation of works under the
water licences, the process for obtaining Leaves to Commence Construction (LCCs), the roles
and responsibilities of BC Hydro, the IEM and IE in the LCC process, and the delivery of
submittals. Detailed information these subjects is provided within the water licences themselves
and the applicable LCCs.

2.0 Regulation of Works

The Engineer has the power to regulate the construction of works, including:

1) The criteria for the design and construction of works to protect the public and the
environment.

2) The criteria for the operation of the works to protect the interests of licensees, riparian
owners and owners of land adjacent to the works, and protect the environment from
adverse effects.

3) The construction activities that may adversely affect the public, the environment and the
interests of licensees, riparian owners and owners of land adjacent to the works.

The Engineer has the authority to direct BC Hydro to change the manner in which the works are
being constructed should she/he determine works are hazardous to the public and the
environment, or that the interests of licensees, riparian owners and owners of land adjacent to
the works may be adversely affected.

The licences require that BC Hydro obtain LCCs from the Engineer, in writing, prior to
commencing construction of each component of works authorized under the licenses. In
addition, before undertaking construction of any component of works for which a LCC has been
issued under section (j) 5) of the licences, the licensee must obtain a letter from the
Independent Engineer that the actual construction of that component work may proceed
(Section (k)(3) of the licences).
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Attachment A of the licences (Scope of Information and Reports by the Independent Engineer)
and Attachment B of the licences (Scope of Information and Reports by the Independent
Environmental Monitor) describe the role and responsibilities of the IE and the IEM,
respectively, in relation to the Engineer and the issuance of LCCs. The IE is responsible for
reviewing submissions from BC Hydro for the LCCs. The |IE must prepare a recommendation
report for the Engineer on the issuance of LCCs based on the review of materials.

The IEM is responsible for reviewing the CEMP, including Environmental Protection Plans
(EPPs) and Environmental Works Plans (EWPs) for work components conducted under the
water licences, and verifying that the plans adequately address the potential environmental
impacts before construction work can proceed. The IEM will make recommendations to the
Engineer on the adequacy of the CEMP and to the IE on the adequacy of the EPPs and EWPs
before Leaves are granted. The IEM’s delegates have the same authority as the IEM.

3.0 Project Description

A description of the Project and its components is provided in the Project Description submitted
as part of the Site C Clean Energy Project Environmental Assessment in Section 4.3 and 4.5 of
the Environmental Impact Statement (EIS) process, available at

http://www.ceaa-acee.gc.ca/050/documents staticpost/63919/85328/Vol1 Introduction etc.pdf

The following Project components associated with dam and reservoir construction are subject to
the Provincial Water Licensing Process and require LCCs:

¢ Initial Works (Historic Drill Hole and Adit Backfills, Left Bank Excavation, right Bank Side
channel Dikes, Right Bank Drainage Tunnel, Moberly Bridge Construction)

e Relocated Excavated Surplus Material Sites (RSEMs)

¢ Right Bank Stage 1 Cofferdam and Excavations

e Reservoir Clearing

o Left Bank Stage 1 Cofferdam and Diversion Works

e RCC Structures

e Stage 2 Cofferdams and Earthfill Dam

e Generating Station and Spillway

e Approach Channel Stage 2

e Reservoir Clearing

e Hudson’s Hope Berm

e Diversion Tunnel Conversion and Reservoir Filling

e Operations: 6 Units on line

¢ Ancillary Works associated with Operation of the Dam and Generating Station

The construction of a permanent access road, River Road, was constructed under a Water Act
Section 9 permit as part of site preparation activities. Operation and maintenance of the road is
covered under Water Licence 132990.
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4.0 LCC Submittals

Before commencing construction of the Works authorized by the licences, BC Hydro must
submit general information on the Project to the CWR and the IE for review and approval,
including, but not limited to:

¢ Plans that show the general arrangement of the works

o Criteria for the design of the works

e Criteria for the operation of the works

e Schedule for the construction of the works

e Construction Environmental Management Plan (CEMP) for the management and
mitigation of construction impacts

The water licences also require that the IE be satisfied that BC Hydro has completed all
monitoring, mitigation and compensation projects required for each LCC. The IE will require that
the IEM is satisfied that the monitoring, mitigation and compensation plans meet their intended
requirements, that conditions have been met, and that the IEM has reviewed and accepted
Environmental Protection Plans. The IE must also summarize for the Engineer any outstanding
matters that would make the works a hazard to the public and the environment.

5.0 Timelines

BC Hydro will submit required documents to both the IEM and IE as soon as they are available,
and allow for sufficient time for review in accordance with the construction schedule. The
construction schedule and associated updates will be provided to the IEM and IE in managing
the timing of LCC Submissions. BC Hydro will strive to provide the Engineer with a minimum of
one month for LCC review.

Both the IE and IEM will review documents as they become available to endeavor to meet the
timelines identified by the schedule. The IE and the IEM will communicate with each other
during the construction of the works to coordinate their activities and to provide information to
the Engineer for proper regulation of the construction of the works.
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1.0 Introduction

The Environmental Requirements for the Site C Clean Energy Project (The Project) include conditions of
the Environmental Assessment Certificate for the Project and the conditions of the Decision Statement
issued by the Minister of Environment of Canada. Condition 70 of the EAC Document required BC Hydro
to prepare mitigation, management and monitoring plans (“Plans”) to satisfy specified conditions.

The purpose of this document is to provide a high level overview of the plans as they pertain to
construction and provide links to where the plans can be viewed. Direct references between these Plans
and the CEMP are identified in the descriptions below where applicable. BC Hydro will provide clear
direction to its contractors to identify relevant information and requirements from these Plans where
applicable to their work.

2.0 Mitigation, Monitoring and Management Plans

The following subsections provide overview level summaries of applicable Mitigation, Management and
Monitoring Plans that are available at www.sitecproject.com (accessed March 18, 2016).

2.1 Aboriginal Plant Use Mitigation Plan

The purpose of the Aboriginal Plant Use Mitigation Plan (the “Plan”) is to describe the mitigation
measures intended to avoid or reduce the loss or destruction of plants currently harvested by Aboriginal
groups within the Project activity zone, and to describe compensation measures. This Plan has been
developed in accordance with Conditions 25 and 26 of the Environmental Assessment Certificate (EAC)
and Condition 14 of the federal Decision Statement (FDS).

This plan describes the Ground-Truthing Program, as well as the approach to identification of
opportunities for plant relocation, ecological community restoration and supply of plants from a local
indigenous plant nursery.

The relevant areas of this plan to construction activities governed by the CEMP are identified in the
CEMP as follows: Soil Management, Site Restoration and Revegetation Plan (local sourcing of indigenous
plants), Air Quality Monitoring Program (identification of sensitive receptors), Smoke Management Plan
(identification smoke sensitivity zones).

2.2 Aboriginal Training and Inclusion Plan

The Aboriginal Training and Inclusion Plan (Plan) describes how BC Hydro will implement the mitigation
measures directed toward Aboriginal groups pursuant to sections 17 (Labour Market), 18 (Regional
Economic Development), and 28 (Population and Demographics) of the EIS. As monitoring is not a
component of these mitigations, no monitoring is included in this Plan. This Plan is alighed with the
Labour and Training Plan, and the Business Participation Plan. The Plan has been developed in
accordance with Condition 54 of the Environmental Assessment Certificate (EAC).

There are no relevant aspects of this plan to construction activities governed by the CEMP.

2.3 Accidents and Malfunctions Plan

The objective of the Accidents and Malfunctions Plan is to identify potential accidents and malfunctions
associated with construction of the Project that may result in adverse environmental effects. The Plan
builds on information that was provided in Section 37.2 of the Project’s Environmental Impact
Statement (EIS), which described:
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- the likelihood and circumstances under which those accidents or malfunctions could occur;

- an overview of the measures that would be implemented to reduce the likelihood accidents and
malfunctions occur, and those that could be implemented to mitigate the potential occurrence
of an accident or malfunction; and

- the potential effects of accidents and malfunctions.

The Accidents and Malfunctions Plan has been developed in accordance with Condition 2 of the federal
Decision Statement.

The relevant areas of this plan to construction activities governed by the CEMP are as follows:

Plan Area CEMP Cross-Reference Areas
failure of the Stage 2 Upstream Cofferdam S. 4.10 Ice Management
CSMP Emergency Response Plan
Release or spills of chemicals and hazardous s. 4.13 Spill Prevention and
materials Response
s. 4.6 Fuel Handling and Storage
Management
s. 4.8 Hazardous Waste
Management
CSMP Emergency Response Plan
Containment pond leakage or failure s. 4.4 Erosion Prevention and

Sediment Control Management;
s. 4.13 Spill Prevention and
Response; and

s. 4.14 Surface Water Quality
Management

CSMP Emergency Response Plan

Sediment control failure; and s. 4.4 Erosion Prevention and
Sediment Control Management;
s. 4.14 Surface Water Quality
Management

CSMP Emergency Response Plan

Fire and explosion. s. 4.2 Blasting Management; and
CSMP Fire Hazard and Abatement
Plan

2.4 Agricultural Monitoring and Follow-up Program

The agricultural monitoring and follow-up programs were proposed by BC Hydro in Section 20.7 of the
EIS (July 2013) where the creation of the reservoir may result in site-specific changes that may affect
agricultural operations on individual farm operations, and where project effects on agricultural
operations are not already addressed under agreements with BC Hydro. The agricultural monitoring and
follow-up programs were included in the Site C Environmental Assessment Certificate as Condition #31.
The monitoring program results are to confirm if a Project change has occurred, and to specify the
adverse effect on agricultural operations.

Monitoring programs to determine if creation of the Site C reservoir may result in site-specific changes
that may affect agricultural operations include the following:
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- Reservoir induced effects on crop drying;

- Effects on crop production due to changes in groundwater elevations;

- Effects on agriculture due to changes in wildlife habitat utilization; and

- Climate parameters to estimate irrigation water requirements near the reservoir.

There are no relevant aspects of this plan to construction activities governed by the CEMP.

2.5 Business Participation Plan

The objective of the Business Participation Plan is to describe the information and notification program
that will keep businesses informed and updated on the opportunities associated with the construction
of the Project. The Business Participation Plan builds on BC Hydro’s Business Liaison Program, which was
established to (a) keep the business community updated on the status of the Project and (b) inform and
engage local, regional and Aboriginal companies on future Site C Project opportunities (see Section
9.1.2.2.5 of the Environmental Impact Statement for details). The Business Participation Plan has been
developed in accordance with Conditions 51 and 72 and a portion of 54 of the Environmental
Assessment Conditions (EAC).

The relevant areas of this plan to construction activities governed by the CEMP are cross-referenced in
Appendix C. Construction Communication Plan, and Appendix D. First Nations Communication Plan.

2.6 Cultural Resources Mitigation Plan

The objective of the Cultural Resources Mitigation Plan (the “Plan”) is to describe and implement the
measures listed below to reduce impacts on, or provide support to, matters of cultural importance to
local Aboriginal Groups. The Plan has been developed in accordance with Condition 63 of the
Environmental Assessment Certificate. In accordance with this Plan, BC Hydro established the Culture
and Heritage Resources Committee with a first meeting in July 2015, and has met regularly with this
committee since this date.

There are no relevant aspects of this plan to construction activities governed by the CEMP.

2.7 Construction Safety Management Plan

The Construction Safety Management Plan (CSMP) provides guidance to all BC Hydro employees and
contractors on the safety management requirements for construction of the Project. The CSMP provides
performance-based safety requirements for the Project and provides contractors the basis for the
development of Contractor Site Safety Management Plans (CSSMPs) prior to the commencement of
construction activities. The CSMP applies to all construction activities undertaken as part of the Project.
The CSMP is the foundational document within the Project Safety Management Program, and is aligned
with Section 35 of the Environmental Impact Statement (EIS). Safety inspections and auditing will be
performed throughout the construction period to monitor, evaluate, and report on the effectiveness of
the CSMP and associated plans and procedures.

The relevant sections of the CSMP to construction activities governed by the CEMP include:

- Emergency Response

- Fire Hazard and Abatement Plan

- Public Safety Management Plan

- Traffic Management Plan

- Worker Health and Safety Management Plan
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The Traffic Management Plan includes the following measures that will protect wildlife, maximize
worker and public safety, and manage effects on productivity —in summary these include maximizing
the use of existing corridors, use of VHF /UHF communication radios, control or restriction of access as
appropriate, identification of access roads to be decommissioned after Project use, and public safety
measures.

2.8 Emergency Services Plan

The objective of the Emergency Services Plan is to describe the mitigation measures that will address
the potential effects of the Project on emergency services that may occur either directly through Project
use of services, or indirectly through an increase in the local residential population and their related
demand for services as resident (see Section 30 of the EIS for details). The plan includes baseline
information and/or mitigation measures for areas assessed in the EIS: the City of Dawson Creek, the City
of Fort St. John, the District of Chetwynd, the District of Hudson’s Hope, the District of Taylor, and the
Peace River Regional District. Emergency services provided by the RCMP and the BC Ambulance Service
are also considered in the plan. The Plan has been prepared in accordance with Condition 43 of the
Environmental Assessment Certificate.

The relevant sections of this plan to construction activities governed by the CEMP are fire service
provision (BC Wildfire Management) and the BC Conservation Officer Service (enforcement of human-
wildlife conflict prevention and response).

2.9 Fisheries and Aquatic Habitat Management Plan

The objective of the Fisheries and Aquatic Habitat Management Plan (FAHMP) is to describe the
measures that will be used to mitigate the adverse effects of the Project on fish and fish habitat during
the construction and operation phases. The plan has been developed in accordance with Condition #4 of
the Environmental Assessment Certificate (EAC) and Conditions 8.1 — 8.10 (and sub-conditions) of the
Federal Decision Statement (FDS). FDS conditions 8.3 to 8.7 refer to “a fish and fish habitat management
plan”, while the EAC condition 4 refers to “a Fisheries and Aquatic Habitat Management Plan”. Each
refers to similar requirements for fish. For simplicity, BC Hydro developed one plan, entitled “Fisheries
and Aquatic Habitat Management Plan.” The overarching objective of the Plan as outlined by EAC
Condition 4 is to manage harmful Project effects on fish and fish habitats during the construction and
operation phases by implementing mitigation measures detailed in a Fisheries and Aquatic Habitat
Management Plan.

The relevant sections of the Plan to construction activities governed by the CEMP are identified in
Section 6.1 of this Plan, which identify the specific requirements of the EAC and FDS that are addressed
in the CEMP Section 4.4 Erosion Prevention and Sediment Control Management and Section 4.5
Fisheries and Aquatic Habitat Management.

2.10 Fisheries and Aquatic Habitat Monitoring and Follow-up

Program

The objective and scope of the Fisheries and Aquatic Habitat Monitoring and Follow-up Program
(FAHMFP) is to set out the monitoring and procedures that will be implemented as required by
Condition 7 of the EAC. The overarching objective of the Fisheries and Aquatic Habitat Monitoring and
Follow-up Program is to assess the effectiveness of measures to mitigate Project effects on healthy fish
populations in the Peace River and tributaries, and, if recommended by a QEP or FLNR, to assess the
need to adjust those measures to adequately mitigate the Project’s effects.
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There are no relevant aspects of this plan to construction activities governed by the CEMP.

2.11 Health Care Services Plan

The objective of the Health Care Services Plan is to describe the measures that will be used to deliver
on-site health care for the Project workforce, to coordinate health program delivery with NHA, and to
provide healthcare service information to new resident workers and their families. The scope of the
Health Care Services Plan is developed in accordance with Condition 42 of the Environmental
Assessment Certificate. The key measure in this plan is the operation of an on-site health clinic during
Project construction, in addition to standard requirements for industrial first aid services in work areas.

There are no relevant aspects of this plan to construction activities governed by the CEMP.

2.12 Heritage Resources Management Plan

The purpose of the Heritage Resources Management Plan is to describe the measures that will be used
to mitigate the adverse effects of the Project on heritage resources. The Plan has been developed in
accordance with the conditions of the Environmental Assessment Certificate (EAC) and federal Decision
Statement (FDS).

The requirement to develop this plan is described in the CEMP in Section 4.9 Heritage Resources
Management.

2.13 Housing Plan and Housing Monitoring and Follow-up Program

The objective of the Housing Plan and Housing Monitoring and Follow-up Program is to describe the
measures that will be used to mitigate the adverse effects of the Project on changes in the demand for
housing, as well as the monitoring of market changes that may require additional mitigation. This plan
has been prepared in accordance with Conditions 48 and 49 of the Environmental Assessment
Certificate (EAC).

There are no relevant aspects of this plan to construction activities governed by the CEMP.

2.14 Labour and Training Plan

The purpose of the Labour and Training Plan is to describe the measures that will be implemented to
support local labour force capacity and availability for employment during the construction of the
Project (see Section 17 of the EIS for the effects assessment on the Labour Market).

The Labour and Training Plan includes measures for Aboriginal groups, with additional targeted
mitigation measures described in the Aboriginal Training and Inclusion Plan. The First Nations with
communities situated within the boundaries of the LAA include the Doig River First Nation, Halfway
River First Nation, Prophet River First Nation, West Moberly First Nations, Blueberry First Nation,
Saulteau First Nations, and Fort Nelson First Nation. The First Nations communities in the regional
assessment area include the First Nations communities in the local assessment area plus the McLeod
Lake Indian Band.

The Labour and Training Plan has been developed in accordance with Conditions 44 and 53 of the
Environmental Assessment Certificate (EAC).

There are no relevant aspects of this plan to construction activities governed by the CEMP.
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2.15 Recreation Program

The purpose of this Recreation Program is to describe a) recreation programs and services to be offered
for Project workers at the worker camp, and b) recreation programs and services to be offered for
Project workers off-site, in coordination with the City of Fort St. John. This Recreation Program has been
developed and must be implemented in accordance with Condition 55 of the Environmental Assessment
Certificate. This plan includes measures for camp recreational programs and services, as well as
measures agreed to by the City of Fort St. John with respect to regional recreation programs and
services.

There are no relevant aspects of this plan to construction activities governed by the CEMP.

2.16 Vegetation Clearing and Debris Management Plan

The objective of the Vegetation Clearing and Debris Management Plan is to provide an overview of
clearing activities for the Project. The Plan was initially provided in the EIS, as Appendix A of Volume 1.
The Plan has since been revised and developed in accordance with Conditions 13 and 17 of the
Environmental Assessment Certificate. This plan describes the areas within the Project Activity Zone as
six areas requiring varying degrees of vegetation removal, as follows:

- Damsite

- Quarries

- Highway 29 Realighment areas

- Access Roads (four categories including new and existing access roads, and water crossings)
- Transmission Corridor

- Reservoir

Within each category clearing requirements and approaches are specified to meet the needs of the
Project (for example the extent of clearing, and if required grubbing and stripping) and to specify
measures to comply with project-specific conditions and other applicable regulatory requirements,
industry standards or guidance documents to be followed. These include environmental specifications
and cross-references to the relevant requirements of this CEMP with respect to clearing activities and
access roads.

BC Hydro and/or its Contractors will submit the appropriate permit applications for clearing activities to
regulatory agencies. Those applications are consistent with the information provided in the Vegetation
Clearing and Debris Management Plan, and the CEMP, but will provide site specific information and
detail relevant to each permit area.

The VCDMP states that the CEMP applies to all clearing activities as the basis for the development of
their EPPs. For ease of use the VCDMP also references several CEMP sections including:

VCDMP Section CEMP Section

3.0 Clearing Planning Overview —re clearing 2.0 Environmental Management Roles and
only within approved Project Activity Zone and | Responsibilities — role of QEP
monitoring to ensure

3.5 Environmental Management — re critical 4.17 Wildlife Management
bird windows, nest and lek search protocol /
buffers where required
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7.0 Clearing for Access Roads — re Water 4.5 Fisheries and Aquatic Habitat
Crossings and Instream Works Management

7.3 New Clearing Access Road Approach —re
clearing near riparian habitat

7.3 New Clearing Access Road Approach —re
deactivation of temporary clearing access
roads

7.3.2 —re deactivation of temporary winter
access roads

8.2 Transmission Line Corridor Clearing
Approach —re clearing within or adjacent to
water courses

9.1.3 Riparian Areas within the Reservoir —re
clearing near waterways, riparian zones

3.6.2 Non-merchantable wood disposal CEMP Appendix A Smoke Management Plan

2.17 Vegetation and Wildlife Mitigation and Monitoring Plan

The objective of the Vegetation and Wildlife Mitigation and Monitoring Plan (the Plan) is to describe the
mitigation and monitoring measures that will be implemented to meet the requirements of Decision
Statement conditions 9, 10, 11, 16 and 18 and Environmental Assessment Certificate conditions 9 to 12,
14 to 16, 19, 21, 23, and 24. These conditions, and where they are addressed in the Vegetation and
Wildlife Mitigation and Monitoring Plan, are listed in Tables 1 and 2 below.

The mitigation measures proposed by BC Hydro, and their likely success, were taken into account in the
environmental assessment to determine the residual adverse effects of the Project on Vegetation and
Ecological Communities and Wildlife Resources (see EIS Sections 13 and 14 on Vegetation and Ecological
Communities and Wildlife Resources, respectively). As described in the EIS, the Project’s adverse effect
on these valued components will be significant, and mitigation cannot fully address these effects. In
cases where the proposed mitigation measures are considered to be uncertain, the predicted effects of
the Project on the target species will not exceed the effects predicted in the EIS.

The purpose of the monitoring and follow-up programs is to determine the success of implemented
mitigation measures (for example, monitoring the use of mitigation structures by target species). The
monitoring results can be used to provide lessons learned and advance the suite of mitigation measures
available for the target species for future projects.

The VWMMP identifies, in section 6.2, that all of the vegetation and ecological communities, and wildlife
conditions of the EAC and the FDS will be implemented through a) the Construction Environmental
Management Plan, b) the Vegetation Clearing and Debris Management Plan, and c) the Vegetation and
Wildlife Mitigation and Monitoring Plan. The following EAC conditions relevant to vegetation and
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ecological communities, and wildlife resources, are fully addressed in the CEMP and / or the Vegetation
Clearing and Debris Management Plan: EAC conditions 8,9, 13 17, 18, 20, and 22 (for Wildlife Resources)
are fully addressed in the CEMP and / or the Vegetation Clearing and Debris Management Plan and not
further covered in the VWMMP. The VWMMP, Table 2, identifies the specific aspects of the following
conditions that are addressed in the CEMP: Condition 12, 15.

2.18 Quarry Development Plans
The following development plans have been developed to date. Additional development plans will be
prepared in advance of construction activities at these sites in accordance with EAC condition 71.

2.18.1 Del Rio Pit Development Plan

Del Rio Pit is an existing gravel reserve operated by the British Columbia Ministry of Transportation and
Infrastructure (MOTI) and is located approximately 40 km from the proposed location of the Site C dam.
The Project requires approximately 130,000 cubic metres of road fill and borrow, which is unprocessed
material removed directly from the deposit, and processed granular aggregates required from Del Rio
Pit. This volume of granular material is produced within the existing boundaries of the reserve and the
mining can be done by stripping overburden first and subsequently mining the material in one or two
benches.

The purpose of this plan is to support permitting requirements, and to guide use of the pit during
construction. This plan has been prepared and submitted in accordance with condition 71 of the
Environmental Assessment Certificate. The scope of this plan is pit use throughout the life of the Project.
The plan has been developed in accordance condition 71 of the Environmental Assessment Certificate.

The development plan states, in s. 4.4, that the contractor will adhere to the environment and safety
requirements described in the Construction Environmental Management Plan (CEMP) and the
Construction Safety Management Plan (CSMP). The plan also identifies (s. 4.5) site specific management
measures, and provides requirements for site reclamation based on stated future land use.

2.18.2 West Pine Quarry Development Plan

The Project requires riprap material for constructing the erosion protection for the temporary
construction bridge across the Peace River and for access road construction on the south bank of the
Peace River. West Pine Quarry, an existing riprap source operated by MOTI, has been identified as the
preferred source of riprap for Year 1 (2015) construction requirements. The quarry is located on the
north side of Highway 97 approximately 75km southwest of Chetwynd, BC and 162km south of the
proposed Site C project site (via existing and proposed roads) as shown in Figure 1.

The purpose of this plan is to support permitting requirements, and to guide use of the quarry site
during construction. The scope of this plan is the first year of quarry use by the Project.

The development plan states, in s. 4.4, that the contractor will adhere to the environment and safety
requirements described in the Construction Environmental Management Plan (CEMP) and the
Construction Safety Management Plan (CSMP). The plan also identifies (s. 4.5) site specific management
measures, and provides requirements for site reclamation based on stated future land use.

2.18.3 Wuthrich Quarry Development Plan

Wuthrich Quarry is located approximately 2 km east of Charlie Lake and approximately 3 km north of
the Alaska Highway 97 along 271 Road. It is approximately 6 km northwest of the City of Fort St. John
and is approximately 10 km away from the proposed location of the Site C dam. The site location is
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shown in Figure 1. The property is currently owned and operated by the British Columbia Ministry of
Transportation and Infrastructure (MOTI).

The Project requires approximately 253 000 m3 of riprap and approximately 98 000 m3 of riprap
bedding for construction of roads, the temporary construction bridge and dam components. Most of the
material will be required in the first four years of the dam construction schedule, with a smaller amount
required after reservoir filling has commenced. This volume of material will be produced and stored
within the existing boundaries of the quarry.

The objectives of this plan are to support permitting requirements; and to guide use of the quarry site
during construction. The scope of this plan is quarry use throughout the life of the Project.

The development plan states, in s. 3.4, that the contractor will adhere to the environment and safety
requirements described in the Construction Environmental Management Plan (CEMP) and the
Construction Safety Management Plan (CSMP). The plan also identifies (s. 3.5) site specific management
measures, and provides requirements for site reclamation based on stated future land use.

2.18.4 West Pine Quarry Development Plan
An additional West Pine Quarry Development Plan will be prepared to address ongoing use for the
purposes of dam construction activities beyond the scope of this plan.

2.18.5 Impervious Core Materials Source Development Plan
This plan will be added when complete.

2.19 Acid Rock Drainage Metal Leachate Management Plan

The Acid Rock Drainage Metal Leachate (ARDML) Plan includes risk-based planning and design
approaches to quantify the long-term impacts of mitigation option(s) and select the most appropriate
mitigation option(s). Mitigation measures include on-going geochemical testing and analysis of materials
that will define handling and storing plans to reduce source loading discharges and minimize long-term
monitoring and maintenance requirements.

BC Hydro has performed advanced geochemical characterization of materials to identify known or
potential sources of acid rock drainage and metal leaching material. BC Hydro will prepare technical
specifications as relevant to the work for contractors to adhere to in accordance with the CEMP
including the ARDML Plan. Contractors will be required to prepare a work plan for the specific location /
work activity covered by the specification, including relevant drawings and specifications, to prepare an
Environmental Protection Plan including monitoring and reporting, and adhere to and identify mitigation
measures to effectively manage materials so that there is an insignificant change in pH, total metals and
dissolved metals upstream and downstream of the dam site as a result of Project construction.
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Revision History

Version | Date Comments

RevO (July 8, 2016 Final Document

Rev1  |February 15, e Revised text to allow for the use of non-native seed mixes during initial
2019 site revegetation. These modifications are intended to reflect best
practice at site and to provide clarity on suitable seed mixes that are
need to improve effectiveness of erosion control measures at site while
meeting the project’s long-term objective of achieving a sustainable
native species ecosystem (Section 3.0)

Rev 2 June 5, 2020 ¢ Removed reference to MCW contract specifications

o Updated Table 1 Area A reclamation area estimate based on predicted
area to be disturbed by aggregate extraction

e Removed links to other mitigation plans as no longer relevant

Rev 3 October 11, e Section 1.0 — added reference to BC Hydro reclamation contracts.

2022 e Section 6.3 —removed leaf litter as notavailable locally.

e Section 6.4 — replaced rough and loose surface with scarified surface and
added “asrequired” regardingwoody debris densitiy

e Section6.4 — north facing slopes —white spruce forestchanged to
mixedwood forests (deciduous and coniferous tree species). Also replaced
rough and loose surface with scarified surface.

e Section 6.4 —riparian areas —removed leaf litter as notavailable locally.
Edits to riparian plantingas as itwill notalways possible to install stakes to
a depth of 1 m due to soil and bedrock conditions. Also replaced roughand
loose surface with scarified surface.

e Section6.4:

o Plateau areas—white spruce forestchanged to mixedwoodforests
(deciduous and coniferous tree species).

o0 Replacedrough andloose surface with scarified surface. Added
text to indicate thatreclamation areas will be monitored to confirm
vegetation survival and growth.

0 Addedtextto indicate maintenance requirements will be
determined based on monitoring data.

e Section 6.9 -- Revised monitoring textto reflectthat, dependenton
contract requirements, monitoring may notbe the requirementof the
contractorand BC Hydro will be responsible for monitoring.

e Section 7.0 -- Amended textto reflectthat David Poster has retired

e Generalformatting updates
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1.0 Background

This soil management, site restoration and revegetation plan isintended to restore and revegetate
areas disturbed during Project construction and achieve compliance with EAC condition 8. EAC
condition 8 requires BC Hydro to:

e Develop a Soil Management, Site Restoration, and Revegetation Plan to effectively
manage disturbed soils, and to reclaim and revegetate disturbed construction areas to a
safe and environmentally acceptable condition. The Soil Management, Site Restoration,
and Revegetation Plan must be developed by a QEP.

The Soil Management, Site Restoration, and Revegetation Plan mustinclude at least the
following:

o Soil storage and handling measures that will maximize native soil use in restoration
efforts, and manage incidental introduction and spread of invasive species.

e Manage run-off so that it is directed around soil stockpiles and areas where excavation,
spoil placement, and staging activities occur.

e Progressive closure and reclamation of any temporary disturbance. Disturbed sites are
replanted within one year with ground cover, shrubs, or trees that are regionally
appropriate once erosion concems have been addressed.

o |dentify native seed mixes used for site restoration and revegetation purposes.

e [dentify traditional use plants for revegetation purposes, in consultation with Aboriginal
Groups.

The EAC Holder must develop, implement and adhere to the final Soil Management, Site
Restoration, and Revegetation Plan, and any amendments, to the satisfaction of EAO.

Implementation of the Soil Management, Site Restoration and Revegetation Plan will be through
the Site C Construction Environmental Management Plan (CEMP), specifications attached to
construction contracts and BC Hydro reclamation contracts. The CEMP applies to all activities
undertaken in construction of the Project. Contractors are required to develop Environmenta
Protection Plans (EPPs) in accordance with the CEMP for their specific activities and work areas.
These documents indicate how they will implement the requirements of the CEMP while
undertaking their work. Contractors EPPs are reviewed by BC Hydro and the Independent
Environmental Monitor (IEM). Contractors cannot begin work untilthese documents are approved
by BC Hydro. Once contractors begin working on site environmental monitors and the IEM review
the contractor’s work site and works to ensure they are occurring in accordance with their EPP
and thus the CEMP. Figure 1 illustrates the relationship between the Site Restoration and
Revegetation Framework, the CEMP, contractor EPPs and construction contracts.

Contracts may contain detailed specifications instructing how the Site Restoration and
Revegetation Framework is to be implemented by the contractor within their work zone.
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Figure 1. Relationship between the Site Restoration and Revegetation Framework, the
CEMP, contractor EPPs and construction contracts

Project Restoration and Revegetation Framework

o Outlines overall vision for Projects site restoration and revegetation
activities
e Provides:
- landscape level mechanisms for achieving vision
- provides requirements for planting of native species by post
construction landscape type

A A

Site C Construction Environmental Contract Specifications
Management Plan (CEMP)

e Provides legally binding, detailed, site

e Applies to all activities undertaken in construction 2??8;?;,;?5203%?2 te;]r;ciirrve;g:;rzrgints
of the Project

e Outlines how the environment will be protected
during construction and restored after
construction

e Mechanism by which the Soil Management, Site
restoration and revegetation framework will be
implemented by contractors (Section 4.12)

1

Contractor Environmental Protection Plans

e Document prepared by contractors outlining how they will
implement the CEMP in relation to their activities and worksites
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2.0 Objectives

The objectives of the site restoration and revegetation plan are to:
e Address the effects of dust and erosion on undisturbed ecosystems and their
associated floraand fauna.
e Avoid mortality to plants and wildlife species due to the effects of dust and erosion.
e Addresstemporary loss of terrestrial ecosystems through restoration of ecosystems
suitable for the post disturbance landscape.

3.0 Predicted effects on the biological values
The EIS (BC Hydro 2013) assessed the effects of the Project on wildlife and vegetation resources

in terms of habitat losses during construction and operations. The EIS concluded that there would
not be a significant adverse residual effect on ecosystems due to these losses.
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Table 1 Reclamation and revegetation objective by Project area.

Project Landscape Objective(s) Mechanism Approximate | Timing of revegetation
Component | categories within Area (ha)
project component
Dam Site 1. South aspect 1. Control erosion and 1. Seeding with erosion 42-erosion 1. Ongoing as required
slopes dust during control grass seed mix and dust through construction
2. North aspect slopes | construction/operations 2. Implementation of control 2. Areas to be re-vegetated
3. Riparian (See Section 3) Project’s restorationand | 41-riparian within one year of
4. Plateau 2. Establishment of self- revegetation plan completing construction
sustaining native activities in the area
ecosystems in areas not
needed during Project
operations (See Section
4)
Highway 29 | 1. South aspect slopes | Maintain safety and 2012 Standard 420 As per Specifications
Realignments | 2. Plateau reliability standards along | Specifications for
the highway Highway Construction
Volume 2: Sections 751,
754 and 757
Agricultural n/a Return to pre-disturbance | Replacement of topsoil TBD Areas to be re-vegetated
Lands agricultural production or | and re-establishing within 1 year of completing
as directed by the required vegetation of construction activities in
landowner the area
Transmission | Plateau 1. Re-establish native 1. Natural re-vegetation 1010 Through natural re-growth
Line Right-of- herb shrub vegetation 2. Vegetation of shrubs and herbs
way 2. Control presence of maintenance
trees that grow >5m to
maintain electrical
clearances and system
safety and reliability
85" Avenue | Plateau Re-vegetate to support 1. Soil replacement 100 Within 12 months of work
future use as an industrial | 2. Landscaping finishing.
lands 3. Planting of trees
Area A Creation of shallow Construct self-sustaining | 1. Creation of topography | 171 Wetland construction will
water wetlands wetland habitats and hydrology that mimics occur progressively across
natural wetlands Area A after gravel
2. Soil placement extraction activities are
3. Establishment of native completed
wetland vegetation
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4.0 Soil Management
4.1 Broad mitigation objectives
The objectives of the soil management program are to:

e Have native soils available to use in site reclamation and revegetation activities.
e After disturbance manage soil so it can be used effectively in restoration works.
¢ Retain woody debris so that it can be used in restoration activities.

4.2 Strategies for achieving biological objectives

Soils stripped from construction areas and identified for retention will be handled in the following
manner until they are needed for site reclamation and revegetation works:

¢ |dentify and store appropriately soil, overburden material and coarse woody debris that
could be used to create habitat features during site restoration.

e Upon completion of soil movement activities, restore site drainage patterns to natural
flow conditions, where feasible.

e Design and construct stockpile slopes to reduce soil erosion.

¢ Restore soils within agricultural areas, including replacement of topsoil to maintain
agricultural productivity in consultation with a Professional Agrologist.

e Minimize compaction of undisturbed soils to the extent feasible.

4.3 Tactics for achieving biological objectives

e Contract documents outline the areas where replacement of topsoil is required after
construction is complete.

e Remaining salvaged soil will be used to assist in contouring the landscape in advance of
revegetation works.

44 Implementation Schedule

Soil management activities occur throughout the construction phase. Soil management will be
implemented beginning in 2015 and continue as required during Project construction.

4.5 Implementation Methods

Soil management will be implemented beginning in 2015 and continue as required during
Project construction. Soil Management plans will be implemented by individual contractors in
accordance with the Construction Environmental Management Plan as outlined in their
Environmental Protection Plans within their work areas. Site specific requirements are outlined
in contract documents, construction drawings, and in area specific reclamation and revegetation
plans.
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4.6 Monitoring

Contractor EPPs provide a monitoring plan that identifies monitoring intensity and parameters to
be monitored, duration of monitoring and how results will be reported on and submitted to BC
Hydro.

The BC Hydro Environmental Monitor and IEM will monitor areas in which soil, overburden and
woody debris are stored as part of regular environmental site inspections.

4.7 Reporting and Publication
Reporting on soil management activities will occur as follows:

Contractors report to BC Hydro either weekly or monthly in accordance with their EPP.
The IEM submits weekly reports to EAO, FLNRO, CWR, CEAA, the Independent
Engineer, and BC Hydro.

e BC Hydro submits monthly compliance reports to EAO, FLNRO, IEM, CEAA, and
Aboriginal Groups.

5.0 Erosionand Dust Control
5.1 Broad mitigation objectives
The broad mitigation objectives are:

e Touse vegetationto control erosion and dustwithin and adjacent to construction sites and
facilities and in areas required during project operations.
e To establish a cover of native species robust enough to provide the ground cover and

stability needed to control erosion and dust. The vegetation will be suitable for short term
control during construction and long term control during operations.

5.2 Strategies for achieving biological objectives

The strategy to control erosion and dust generation will be to quickly establish a robust ground
cover to protect exposed soil surfaces within construction areas from erosion and the associated
dust production.

5.3 Tactics for achieving biological objectives

The following combination of weed free seed mixes will be applied on areas where erosion and
dust control are needed. This combination aims to control erosion and dust in the short-term
and establish a sustained native vegetation structure over the long-term. If a seed component
is not available or a mix is proving to be unsuccessful, it may be substituted with an alternate
mix, provided all non-native species are of an annual variety, the mix is endorsed by a QEP and
it is accepted by BC Hydro:
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Erosion and Sediment Control Seed mix
50% Fall rye

25% wheat

20% Annual Ryegrass

5% Hairy vetch

Native Seed Mix

47% Canada wild Rye

30% Slender wheatgrass
3% American vetch

10% Rough fescue

10% Rocky Mountain fescue

Both mixes will be applied simultaneously at a rate of 50-60 kg/ha. Fertilizer will only be applied
if a qualified professional conducts a soil analysis to determine the nutrient composition of the
soil and a fertilizer blend is developed based on that analysis.

In areas that require erosion and dust control mitigation, but that will be re-worked in less than
1-year (e.g., temporary soil stockpiles) or inundated, the Contractor may apply only the Erosion
and Sediment Control seed mix.

A seed mix for use in the Highway 29 construction areas will be developed and approved by a
QEP and accepted by BC Hydro. It will contain native seed and annual non-native seed
species intended to facilitate quick revegetation for erosion and dust control, long term native
ecosystem establishment and that is compatible with Ministry of Transportation and
Infrastructure requirements.

5.4 Implementation Schedule

Within disturbed areas, seeds will be applied in the fall or early spring once erosion concerns
have been addressed. Exact timing of revegetation will be determined by the contractorin
accordance with their EPP.

5.5 Implementation Methods

The plan will be implemented by individual contractors in accordance with the Construction
Environmental Management Plan as outlined in their Environmental Protection Plans within their
work areas. Site specific requirements are outlined in contract documents, construction
drawings, and in site specific reclamation and revegetation plans.

5.6 Monitoring

Monitoring will ensure that the strategies outlined in contractors EPP’s are followed. Contractor
EPPs provide a monitoring plan that identifies monitoring intensity and parameters to be
monitored, duration of monitoring and how results will be reported on and submitted to BC
Hydro.

The BC Hydro Environmental Monitor and the IEM will monitor seeded areas as part of their
regular environmental site inspections.
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5.7 Reporting and Publication

Reporting on erosion and dust control plantings to BC Hydro either weekly or monthly in
accordance with their EPP.

e The IEM submits weekly reports to EAO, FLNRO, CWR, CEAA, the Independent
Engineer, and BC Hydro.

e BC Hydro submits monthly compliance reports to EAO, FLNRO, IEM, CEAA, and
Aboriginal Groups.

5.8 Data Management
Results of monitoring erosion and dust control plantings (e.g., survival, growth) will be submitted

to BC Hydro and maintained in the Project database.
Seed purity certificates will be obtained for each batch of seed used.

5.9 Relevant Technical Expertise

The erosion and dust control seed prescription was developed by Pathfinder Endeavours.
Reclamation and revegetation activities will be overseen by QEPs retained by contractors.

6.0 Site Reclamation and Revegetation

6.1 Broad mitigation objectives

To re-establish native vegetation communities on areas disturbed during Project construction
that will not be needed during Project operations. The intended use of the areas after
construction will determine how site reclamation and revegetation activities will be conducted
and the type of vegetation re-established. Figure 2 provides an overview of the different areas
and reclamation/revegetation objectives. Appendix A provides more detailed views of areas
illustrated in Figure 2.

6.2 Biological objectives (for mitigation)
Highway 29

e Disturbed areas within the highway right-of-way will be reclaimed according to 2012
Standard Specifications for Highway Construction Volume 2: Sections 751, 754 and 757
to ensure safety and operational requirements are met.

e Disturbed areas adjacent to but outside the highway right-of-way that are being used for
agricultural purposes will be restored as per the requirements of the landowner through
replacement of topsoil, seeding and/or planting.
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e Disturbed areas outside the highway right-of-way that are not being used for agricultura

purposes will be revegetated with native species based on the landscape category of the
disturbed area (see Section 4.3 below).

85th Avenue Industrial Lands:

e 85t Avenue Industrial Lands will be landscaped as per the specifications laid outin the
Main Civil Works Contract which reflect the end use of this property as industrial lands.

Transmission Line Right-of-way:

e Allow re-growth of native herbs and shrubs within disturbed areas after clearing and
construction activities are complete

e Maintain native herb and shrub vegetation within the right-of-way while at the same time
restricting, through regular maintenance, occurrence of trees that grow >5m within the
right-of-way to maintain electrical clearances for safety and system reliability
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Area A at the dam site:
o Create self-sustaining wetland habitats within Area A.

Areas to be returned to natural ecosystems:

e Disturbed areas not needed for project operations and not within the Highway 29 and
transmission line rights-of-way and not being used for agricultural purposes will be
reclaimed and revegetated to re-establish self-sustaining ecosystems using ecologica
reclamation as described below.

6.3 Strategies for achieving biological objectives
Establishment of natural ecosystems

BC Hydro retained Dave Polster to develop aframework for establishing natural ecosystems.
The following strategies will be used for achieving the objectives:

e The landscape within the Project footprinthas been grouped into 4 categories to guide re-
vegetation activities: south facing slopes (south aspect slopes with a grade >10%), north
facing slopes (north aspect slopes with a grade >10%), riparian areas (transitional areas
found within 15 m of the ordinary high water mark) and plateau areas areas with a grade
<10% that are south aspect, north aspect or riparian).

e Re-establish the landform patterns associated with each landscape category prior to
revegetation. This will be achieved through shaping of the area to match the surrounding
topography, sculpting the surface to add micro topography, application of ecosystem
elements (woody debris).

o Establishment of pioneering native vegetation suitable to the landscape category.

Since the original development of Appendix H, BC Hydro has learned more about the reclamation
requirements of the site. Given these learnings, BC Hydro will conduct and monitor trials of
modifications to the below prescriptions to determine the most appropriate reclamation strategy
for the following four landscape categories and other sub-areas of the project as necessary.
These trials will be overseen by a QEP between 2019 and 2021, with implementation of the
selected strategies to occur thereafter.

6.4 Tactics for achieving biological objectives

South facing slopes

The objective of revegetation on south facing slopes is to re-establish native grassland
ecosystems. This will be achieved by:
e Create naturally shaped landscapes that match the surrounding topography of the
surrounding south aspect slopes.
e The surface will be scarified
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¢ Woody debris will be scattered on the surface at densities of 25 m3/hato 50 m¥ha as
required.

e The area will be hydro seeded with a native grass seed mix composed of 50% Wild rye,
15% Slender wheatgrass, 5% Junegrass, 5% Spike trisetum, 5% Indian rice grass, 20%
Rough fescue was applied at a rate of 54 kg/acre

Within the North Bank Stabilization area re-establishment to native grasslands will be conducted
within the constraints of the engineered slope.

North facing slopes

The objective of revegetation on north facing slopes is to facilitate the establishment of
mixedwood forests (deciduous and coniferous tree species). This will be achieved by:

e Creating naturally shaped landscapes that match the surrounding topography of the
surrounding south aspect slopes.

e The surface will be scarified.

e Woody debris will be scattered on the surface at densities of 100 m3/ha.

¢ Planting with regionally appropriate trees and shrubs.

Riparian areas

The objective of revegetation in riparian areas is to facilitate the establishment of Balsam poplar
ecosystems. This will be achieved by:

e Create naturally shaped landscapes that match the surrounding topography of the
surrounding south aspect slopes.

e The surface will be scarified.
Woody debris will be scattered on the surface at densities of 100 m3/ha.
Planting with locally collected live stakes or rooted seedlings of 70% balsam poplar, 20%
willow and 10% Red-osier dogwood.

Plateau areas

The objective of revegetation on plateau areas is to facilitate the establishment of mixedwood
forests. This will be achieved by:

e Create naturally shaped landscapes that match the surrounding topography of the
surrounding south aspect slopes.
e The surface will be scarified

¢ Woody debris will be scattered on the surface at densities of 100 m3/ha.
e Planing with regionally appropriate trees and shrubs

Reclamation areas will be monitored to confirm vegetation survival and growth. Maintenance
requirements will be determined based on monitoring data.

Ongoing consultation with Indigenous Nations, including results of ground truthing will be used to
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determine traditional use plants that can be seeded or planted within areas undergoing
reclamation and revegetation.

6.5 Implementation Schedule

Disturbed areas no longer needed during construction or during operations will be progressively
closed. These sites will be replanted within one year once erosion concerns have been
addressed.

6.6 Experimental design/Adaptive Management framework

Plantings will be monitored to determine survival and growth. Additional species may be planted
within sites to assist in community development. This will be determined on a site -by-site basis.

6.7 Baseline Data

When conducting revegetation activities the following baseline information will be used:

e Area A-the types and areas of wetlands that will be lost due to Project construction will be
used to guide the creation of shallow wetlands within Area A.

e Habitats occurring on the landscape will be used to inform the types and compositions of
ecosystems that will be restored on the landscape

e Species documented within habitats pre-disturbance will be used to determine species
that will be used in revegetation activities.

6.8 Implementation Methods

The plan will be implemented by individual contractors in accordance with the Construction
Environmental Management Plan as outlined in their Environmental Protection Plans within their
work areas. Site specific requirements are outlined in contract documents, construction
drawings, and in site specific reclamation and revegetation plans.

6.9 Monitoring

Monitoring will be conducted by BC Hydro to assess the effectiveness of reclamation and
revegetation works. Monitoring plans will include inspection methods, effectiveness evaluations,
measures for determining restoration success, short-term maintenance, monitoring timelines.

The requirements for monitoring work zones for noxious weeds and reporting on infestations is
outlined in the Section 4.15 of the CEMP and in contractor Environmental Protection Plans.
Treatment of any documented noxious weeds will be administered as per the BC Hydro Pest
Management Plan.
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6.10 Reporting and Publication

Reporting on site restoration and revegetation activities will occur as follows:
e Contractors report to BC Hydro either weekly or monthly in accordance with their EPP.
e The IEM submits weekly reports to EAO, FLNRO, CWR, CEAA, the Independent
Engineer, and BC Hydro
e BC Hydro submits monthly compliance reports to EAO, FLNRO, IEM, CEAA, and
Aboriginal Groups

6.11 Data Management

Results of revegetation monitoring (survival, growth) will be submitted to BC Hydro and
maintained in the Project database.

Seed purity certificates will be obtained for each batch of seed used.

7.0 RelevantTechnical Expertise

The reclamation and revegetation framework for the Project was originally developed by David
Polster, R.P.Bio. Reclamation and revegetation activities will be overseen by QEPs retained by
contractors and BC Hydro.

7.0 References

BC Hydro. 2013. Site C Clean Energy Project Environmental Impact Assessment. Volume 2,
Section 14.

Ministry of Transportation and Infrastructure. 2012. Standard Specifications for Highway
Construction. Volume 2
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Appendix A. Detailed maps of restoration and revegetation areas
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DISCLAIMER

This plan was prepared by Klohn Crippen Berger Ltd. and SNC-Lavalin Inc. solely for
BC Hydro internal purposes. All other parties are third parties.

Neither BC Hydro nor Klohn Crippen Berger Ltd. nor SNC-Lavalin Inc. represents,
guarantees or warrants to any third party, either expressly or by implication:

(a) the accuracy, completeness or usefulness of;
(b) the intellectual or other property rights of any person or party in, or
(c) the merchantability, safety or fitness of purpose of,

any information, product or process disclosed, described or recommended in this plan.

Neither BC Hydro nor Klohn Crippen Berger Ltd. nor SNC-Lavalin Inc. accept any
liability of any kind arising in any way out of the use by a third party of any information,
product or process disclosed, described or recommended in this plan, nor do BC Hydro,
Klohn Crippen Berger Ltd. nor SNC-Lavalin Inc. accept any liability arising by way of
reliance by a third party upon any information, statement or recommendation contained
in this plan.

Should third parties use or rely on any information, product or process disclosed,
described or recommended in this plan, they do so entirely at their own risk.

COPYRIGHT NOTICE

© 2016 BC Hydro. This plan may not be reproduced in whole or in part without the prior
written consent of BC Hydro.

‘>) 1016.2.02.020.ENZ.00755.PLAN

‘D Klohn Crippen Berger May 2016
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LIST OF ACRONYMS
ARD/ML Acid Rock Drainage/Metal Leaching
BCEAO BC Environmental Assessment Office
BCWGs British Columbia Water Quality Guidelines
BC British Columbia
BMP Best Management Practice
CDA Canadian Dam Association
CCME Canadian Council of Ministers of the Environment — Water Quality
Guidelines
CEMP Construction Environmental Management Plan
DBM Design Basis Memorandum
DFO Department of Fisheries and Oceans
El. Elevation
EM Environmental Manager/Monitor
EPP Environmental Protection Plan
ESC Erosion and Sediment Control
IET Integrated Engineering Team
KCB Klohn Crippen Berger Ltd.
LBE Left Bank Excavation
m metre
m/s metres per second
m?3/s cubic metres per second
MCW Main Civil Works
MELP Ministry of Environment, Lands and of Parks
MEM Ministry of Energy and Mines
MOE Ministry of Environment
NBCC National Building Code of Canada
PCN Peace Canyon Dam
P Eng Professional Engineer
QP Qualified Professional
RCC Roller Compacted Concrete
RSEM Relocated Surplus Excavated Material
RUSLE Revised Universal Soil Loss Equation
SEV Severity of Il Effects
SCS Soil Conservation Service
SLI SNC-Lavalin Inc.
WM Water Management
wQ Water Quality
WSC Water Survey of Canada
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EXECUTIVE SUMMARY

The following document presents BC Hydro’s plan for Erosion and Sediment Control
(ESC) at the Site C Clean Energy Project. The plan includes the following:

e Defines the roles and responsibilities of BC Hydro and the Contractors
regarding Erosion and Sediment Control;

e Provides specific actions to be taken to prevent the erosion of soils and
transportation of sediment, for the physical components of the Project and until
such time as all construction-related disturbances are fully reclaimed and not
at risk of erosion;

e |dentifies specific water management, erosion control and sediment control
mitigation measures, and under what conditions these mitigation measures
may be employed. This guide provides a range of suitable BMPs that work in
various situations and the Contractors may adopt in their Environmental
Protection Plans (EPPs); and

¢ |dentifies appropriate water management, erosion control and sediment control
mitigation measures that are to be implemented prior to starting work, and
during the conduct of the work. Measures to be undertaken are described in
the Water Management Plan for the RSEM areas (KCB-SLI, 2014), and the
construction drawings and specifications for the project, for areas such as the
Left Bank Excavation, the 85" Avenue till source, and various other disturbed
areas.

BC Hydro will audit Contractor compliance with the EPP and applicable construction and
engineering plans for the Project. BC Hydro will also review and approve revisions to
these Contractor prepared plans.

As the Contractors must prepare the EPP and applicable construction and engineering
plans subject to project requirements and permit requirements, this document presents a
guidance framework that the Contractors must follow when developing their EPPs. The
Contractors’ EPPs must be site and schedule specific, and be adapted, updated, and
approved as required to respond to the changing site conditions.
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1.1

Introduction

General

The Site C Clean Energy Project (herein referred to as the ‘Project’) will be located
83 km downstream of Peace Canyon Dam (PCN), 7 km southwest of Fort St. John,
downstream of the confluence of the Moberly River and Peace River. Construction
of the Project and associated facilities will be carried out over approximately 8
years. The work will include the excavation of overburden and shale bedrock,
which will be placed in six Relocated Surplus of Excavated Material (RSEM) areas,
and other construction activities with the potential to impact the environment.

This Water Management, Erosion and Sediment Control Plan (herein referred to
as the ‘Plan’) has been prepared to provide guidance in maintaining compliance
with Project requirements related to drainage management and erosion and
sediment control (ESC) during construction of the Project. The authors have
assessed the erosion and sediment concerns, identified potential effects, and
recommended mitigation strategies.

The objectives of the strategies identified in this plan are to:

e Minimize the disturbance of existing vegetation and soil on the
construction site;

e Prevent erosion (incl. wind erosion), during construction activities; and

e Prevent sediment-laden water and/ or sediment from the work area
entering the Peace River or other watercourse.

This plan has been prepared with consideration of the requirements outlined in
Section 4.4 — ‘Erosion Prevention and Sediment Control Management’ — of the
Project’'s Construction Environmental Management Plan (CEMP) (Revision 2)
dated February 4, 2016. A third revision to the CEMP is currently being completed
in response to received regulator comments. This plan will be updated as required
in consideration of the requirements of Revision 3 of the CEMP.

This document has been developed based on best practice, with the goal of
managing site drainage, controlling potential erosion and preventing the offsite
migration of sediment (incl. sediment-laden water). Contractors shall follow the
guidance in this document in the selection, installation and maintenance of
appropriate water management and ESC measures throughout the project area.

This Plan is an overarching erosion and sediment control plan that cannot
systematically provide all project-wide or activity specific detail as, given the
temporal scale (approx. 8 years) and size of the Project where activity will increase
towards a peak period and where change is often the only constant, the plan would
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become unmanageably large and would also need to be amended continuously to
reflect new information. Therefore, a hierarchy of environmental plans will be
developed as part of implementing an erosion and sediment control for the Project.

At the top of the hierarchy is this document, which will function as an overarching
plan that can be generalized to the Project as a whole. Under the Plan, more
detailed plans called Environmental Protection Plans (EPPs) will be developed for
site specific areas and in some cases specific construction activities. Section 2.4
of the CEMP describes the minimum requirements to be included in an EPP. The
EPPs will convert this Plan’s ESC guidance and requirements into a form that
better fits how construction is organized and managed, which is typically by area
and activity. In that way, the EPPs will serve as an instrument to efficiently pass
relevant ESC information to construction personnel engaged in specific activities.
At the base of the hierarchy of plans are highly specific ESC Work Plans that will
be prepared, and their installation overseen, by a qualified Professional and/or the
Engineer whose qualifications are defined by the plan (see Section 2.2.1).
Relevant environmental information will be extracted from EPPs and inserted into
ESC Work Plans, to be integrated with other information relevant to specific
construction activities, such as hazard assessment/analysis, safety requirements,
activity sequence, etc.

Further, during construction, at least once every 12 months, and more often as
may be required, BC Hydro will review the CEMP (see Section 2.6 of the CEMP).
This commitment to review of the CEMP will extend to this Plan. At a minimum,
BC Hydro will review and revise this Plan on annual basis. Examples of information
to be reviewed include; construction schedule, agency requirements, lessons
learned, mitigation measures, forecasted weather conditions, etc. The review of
the Plan will involve BC Hydro, IEM and Contractor(s).
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2.2
2.21

ROLES AND RESPONSIBILITIES

BC Hydro

BC Hydro is responsible for:

Ensuring all Contractors on the Site C Project adhere to the guidelines
identified in this Plan;

Reviewing and approving EPPs and applicable construction and
engineering plans, including ESC plans, prepared by its Contractors.

Reviewing and approving revisions to EPPs and applicable construction
and engineering plans to respond to changes in site conditions.

Auditing Contractor compliance with EPPs and applicable construction
and engineering plans.

Contractors

Contractors’ Responsibilities

The Contractors’ environmental obligations and responsibilities are outlined in
Section 2.3 of the CEMP. In addition to Contractors’ are responsible for:

Developing and implementing erosion and sediment control
prescriptions under the direction of a Qualified Professional (QP) and /
or Professional Engineer.

Using guidance provided in this Plan, the CEMP and Environmental
Requirements to develop water management, erosion and sediment
control mitigation measures that are site specific and implemented prior
to starting works, during the conduct of work, and after works are
completed and that all the works installed pursuant to the plan are
monitored and maintained to ensure effectiveness.

For the purpose of this plan a QP and Professional Engineer are defined as follows:

“‘Qualified Professional” means an applied scientist or technologist
specializing in an applied science or technology applicable to erosion
and sediment control planning, design and implementation; and who is
registered with the appropriate professional organization in the Province
of British Columbia (BC); is acting under the organization’s code of
ethics and is subject to disciplinary action by that organization; and who
is an Accredited Professional with the Erosion and Sediment Control
Association of Canada.

“Professional Engineer” means an engineer who is licensed to practice
engineering in the Province of BC and is in good standing with
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2.2.2

223

Association of Professional Engineers and Geoscientists of British
Columbia; and who has demonstrated experience in assessing,
planning, and implementing water management, erosion control, and
sediment control measures for major construction projects.

Documentation

The Contractors are responsible for preparing and implementing Environmental
Protection Plans (EPPs) and/ or Erosion and Sediment Control (ESC) Plans that
demonstrate how the Contractors will install, inspection and maintain ESC
measures described in this Plan. As required, the EPPs or ESC Plans will be
updated to account for changing site conditions. In the event that the Contractors
proposed work method deviates from and EPP or ESC Plan, the Contractors’ QP
and / or Professional engineer must document, approve, and oversee installation
and maintenance on the revised plan.

Inspection

Contractors are responsible for inspecting all ESC measures installed during the
course of the project. Regular inspections are required at a frequency
commensurate with the risk, nature, location and seasonality of the work.
Inspections must be completed and documented during, or within 24 hours of,
heavy snowmelt and heavy and/or prolonged rainfall (defined as >12 mm
precipitation within any 24 hour period, or precipitation or snowmelt on wet or
thawing soils).

Following an extreme weather event (defined as >25mm precipitation within any
24 hour period), Contractors will be responsible for inspecting ESC measures and
overseeing site cleanup and re-establishment of the ESC controls.

The environmental inspection program is intended be a mechanism to implement
ESC adaptive management at the site level. The program provides a system for
identifying construction related environmental issues or deficiencies and quickly
implementing preventive or corrective actions to resolve those issues and
deficiencies before they can escalate to severe non-conformities. The Contractor
appointed Environmental Monitor will work with their Contractor to identify
measures that the Contractor will implement to prevent or correct ESC issues or
deficiencies identified by the Independent Environmental Monitor (IEM). The IEM
will be responsible for conducting site visits to determine if the Contractor(s) meets
ESC performance requirements and to confirm that required or appropriate ESC
measures are being effectively implemented on site (i.e., as described in the EPP).

2.2.4 Maintenance

As part of the inspection process, ESC issues will be identified and documented,
as specified in the EPP. It will be responsibility of the Contractors to address the
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issues identified in the inspection program. For example, all sediment control
measures that have accumulated sediment in or immediately around them will be
cleaned once sediment build-up is one-third to one-half of the device’s retention
capacity.

Maintenance will also occur immediately after problems are identified and will be
done in a manner that will prevent further sediment migration. The Contractors are
responsible for documenting and reporting on maintenance activities.

2.2.3 Contingency

The Contractors are responsible for storing and maintaining ESC contingency
supplies onsite. The contingency supplies must be readily accessible, clearly
identifiable, and of sufficient quantity to respond to an event. EPPs must indicate
and describe the minimum supply of contingency supplies to be kept onsite,
relevant to the work.

‘>) 1016.2.02.020.ENZ.00755.PLAN

‘D Klohn Crippen Berger May 2016

SNC-+LAVALIN

Not to be reproduced without the permission of BC Hydro



Site C Clean Energy Project
Water Management, Erosion and Sediment Control Plan — Revision 1 Page 6

31

3.2

DESIGN BASIS FOR EROSION AND SEDIMENT CONTROLS

The design basis for water management structures was presented in the Water
Management Plan for the RSEM areas (KCB-SLI, 2014). Relevant design data is
summarized in this Section for reference.

Sediment control systems including ditches, retention ponds and settling ponds
shall be designed by a Qualified Environmental Professional. Design details
including calculations shall be submitted to BC Hydro.

Water Quality Criteria

During construction, runoff from disturbed areas will be collected and directed
towards sedimentation ponds. Water quality criteria upland of the Peace River is
defined Section 4.14 — Surface Water Quality Management — of the CEMP. The
water quality from surface flow discharging to upland drainages must meet BC
Water Quality Guidelines (BCWQG) (Caux et al., 1997).

The water quality criteria for in river works associated with the Peace River is
based on a severity-of-ill-effects (SEV) criteria as outlined in the CEMP and
applicable Fisheries Act Authorization. Water quality discharging to the Peace
River must stay within the assimilative capacity of the Peace River.

Climate

Data from the Fort St. John Airport Climate Station is summarized below. Mean
daily temperatures are provided in Figure 3-1 and mean monthly precipitation is
provided in Figure 3-2.

e Annual average daily temperature is 4.1°C:
o Highest temperatures occur in Summer (June to August); and

0 Temperatures are below 0°C November to March with the lowest
temperatures occurring in January.

e Average annual precipitation is 466 mm (approximately 313 mm as rain
and 153 mm as snow water equivalent):

o0 Highest precipitation (rainfall) occurs in June/July; and
0 Lowest precipitation (rainfall) occurs in April.
e Peak annual runoff occurs in:
0 Freshet - April (21%); and
o Summer - July (17%).
e Average annual lake evaporation (631 mm/year):
o Spring/summer - 93%; and Fall/winter - 7%.
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Figure 3-1 Mean Daily Temperature for Fort St. John

Figure 3-2 Mean Monthly Precipitation for Fort St. John
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3.3

Notes:

3.4

3.5

Design Rainfall

The Environment Canada rainfall Intensity Duration Frequency data at the Fort St.
John Airport Climate Station was used as the design rainfall for the Project (refer
to Table 3-1Error! Reference source not found.).

Table 3-1 Rainfall Intensity Duration Frequency at Fort St. John Airport
Climate Station (1973 - 2002)

Duration Precipitation (mm) for Return Periods (years)

2 5 10 25 50 100 200M

5 Min 4.4 6.4 7.8 9.5 10.7 12.0 14.6
10 Min 6.3 8.8 10.5 12.7 14.3 15.9 19.1
15 Min 7.6 10.7 12.8 154 17.3 19.3 23.3
30 Min 10.1 14.5 17.4 211 23.8 26.5 31.9
Hour 11.9 16.9 20.2 245 27.6 30.7 36.9

Hour 13.9 19.5 23.2 27.9 31.3 34.8 41.8

Hour 20.4 26.8 31.1 36.5 40.5 44.5 52.5

12 Hour 27.9 35.6 40.7 47.2 52.0 56.7 66.1
24 Hour 35.6 44.6 50.5 58.0 63.6 69.1 80.1

(1) The 200 year values were extrapolated from the other return periods.
(2) Data reproduced from Environment Canada
(http://climate.weather.gc.ca/prods_servs/engineering_e.html).

Runoff Coefficients

Runoff coefficients were based on the Manual of Operational Hydrology in British
Columbia. Typical runoff coefficients used for the 10-year 24-hour storm event
include:

e RSEM areas: 0.8;
e Excavated areas: 0.9; and

e Core trench: 1.0.

The values adopted for other areas of the site by the Contractors’ Qualified
Professional should be stated in the EPP for approval by BC Hydro.

Temporary Structures

e Design flow event — 10-year return period 24-hour duration (10-year
24-hr) or 50.5 mm (Table 3-1). Storm event flows must be routed through
structures that are suitably armoured to prevent erosion.
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3.6

Design settling event - 10-year return period 24-hour duration (10 year
24-hr). Particles with diameter greater than 10 ym are settled within the
structure and not discharged to the environment.

Sedimentation Pond Design

The design criteria adopted for the design of sedimentation ponds are based on
the MELP Guidelines (MELP, 2001), which are summarized below and in
Table 3-2:

Design flow for removal of suspended solids: 10-year 24-hour event;
Minimum permanent water depth: 0.5 m (over sediment storage);

Pond depth above permanent water depth: to manage 10-year 24-hour
runoff volume;

Design flow for emergency spillway: 200-year 24-hour event;
Length to width ratio: 5 to 1 (minimum);

Retention time: calculated using Stokes Law for a 10 um particle (with a
kinematic viscosity of water temperature of 10°C);

Sediment storage depth: based on annual sediment volume,

accumulating in sediment pond area only; and

Regular inspections and clean outs are required as part of on-going
maintenance for each sedimentation pond to maintain a minimum
sediment depth of 0.5 m below outlet invert.

Table 3-2 Sedimentation Pond Performance Criterion Guidelines

Guideline Criteria

Ministry

e Provides guidelines for the sizing of sediment ponds for

Environment, Lands
and of Parks
Guidelines

(MELP, 2001),
Guidance for
Assessing the
Design, Size and
Operation of
Sedimentation
Ponds

mine sites. Three methods are presented for estimating
the design settling velocity for sizing the sediment pond.
Method 1 is based on estimating settling velocity from
physical testing. Method 2 (known TSS particle
distribution) and 3 (unknown TSS particle distribution) are
based on estimating the settling velocity of a particle of
“x” mm size using Stoke’s Law and removing the particle
by a sediment pond area of A m2.

In the absence of settling tests, Method 3 assumes that
particles greater than 10 um are to be settled within the
sediment pond (without consideration of agglomeration).
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3.7

Reference Documents

The following section outlines the relevant reference documents that were taken
into consideration while preparing this Plan and may be further relied on by the
Contractors.

Environmental Assessment Certificate #14-02, issued October 14, 2014

Construction Environmental Management Plan Rev 2, dated
February 4, 2016

BC Hydro Technical Specifications:

o 31 1100 - Clearing, Grubbing and Stripping

o 3123 00 - Surface Excavation

0 3140 00 — Relocated Surplus Excavation Materials
o 318000 — Care of Water

DFO Land Development Guidelines for the Protection of Aquatic
Habitat, dated 1993

FLNRO Standards and Best Practices for Instream Works, dated March
2004

In addition, BC Hydro has produced a water management plan that forms the
design basis for the water management structures and water handling for the main
civil works component of the Project. The water management plan is presented in
the following document:

Site C Clean Energy Project, Implementation Design, Reference
Concept Report - RSEM and Excavation Area Water Management
dated November 2014, prepared by the IET.
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4.
4.1

Erosion and Sedimentation Controls

ESC Approach Preferences

The Project will follow an ESC approach that reduces sediment-laden water by
selecting mitigation measures that emphasize erosion control. Across the Site C
Clean Energy Project, there are expansive engineered design structures and work
areas that are constantly under construction within which there is an opportunity
to isolate contact water from local water courses (see Section 7). Within these
areas the ESC conceptual approach is to:

1. Minimise contact water by minimising disturbed areas, and diverting non
contact water away from construction areas ( such as interception ditches
above construction areas);

2. Within the construction areas, direct contact water to designated
centralised water treatment areas minimising sediment transport through
small sediment interception BMPs ( such as check dams);

3. Collect and treat contact water in centralised BMP locations with sufficient
capacity to manage the design storm (primarily temporary sediment
ponds); and

4. Treat and discharge high quality water to a designated water course,
infiltration areas or other area with a direct connection to a natural water
course.

For these isolated construction areas with sufficient capacity to capture and
manage design storms, there is not an expectation to provide erosion control
measures on the surfaces themselves other than at the contractors own discretion
to minimise maintenance and operation of his primary ESC measures (e.g., ponds,
channels, etc.)

There are two exceptions to this approach which are: smaller areas that cannot be
isolated up to the design storm from water courses; and, areas achieving final
design grade. Within these areas, surface erosion BMP’s should be implemented
to control surface erosion in combination with appropriate engineered structures
(e.g., ponds, channels, etc.) to manage up to and including the design storm. The
goal of these areas is to manage sediment and erosion until permanent vegetation
requirements/measures have been established at which point they would be
decommissioned.

Section 5 below provides conceptual details of this approach for the major
construction areas for the Project.
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4.2

Erosion Potential

The erosion potential at the Site C Project is considered to vary from-low to high
depending on the specific location. Soil in the vicinity of the site may be comprised
of clay, silt, till, sand and gravel overlying pre-glacial to glacial bedrock; glacio-
lacustrine deposits are also present on the left bank (KCB-SLI, 2014). Construction
work is located on flat land where the potential for run-off erosion is minimal, but
also on moderate and steep slopes where the potential for run-off erosion is
significant.

4.3 Erosion and Sedimentation Control Measures
ESC measures identified for various construction activities are outlined in
Table 4-1 and Table 4-2.
Table 4-1 Suitability of ESC Practices for Various Construction Activities
c
- > |2 2
Activity 3 | S | w o
re) @ @ .o | O
S L o c 4 o2 | B
= o = o) K (7)) ") w- C i
o o3 < S o Q ° g S |
o3 o | 2 S |3 g |3 EQ | g
BMP > £ |2 |8 |8 |® ¥ |5¢E §
= o S X (/2] b4
5|2 |8 |U Rl
c | ® 5
Stripping, Grading and Site Preparation
1. Cons.truction Scheduling and / / / / / / / /
Phasing
2. Preserve Existing Vegetation / / / Y /
3. Surfac_e Grading, Roughening & / / / / / /
Texturing
4. Topsoil Salvage & Placement / vy / y /
5. Stabilized Construction Exits / vy y /
Erosion Control: Stormwater Management
6. T(_empqrary Berms and / / / / / / / /
Diversion Channels
7. Grass-Lined Channels / Y Y /
8. Riprap-Lined Channels / vy y y /
9. Temporary Slope Drains / / y Y /
10. Energy Dissipaters / vy Y Y /
11. Check Dams J/ J/ J/ J/
Erosion Control: Temporary Soil Stabilization
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12. Seeding and Sod y v v v v v
13. Mulching J/ / v/ v " " " v
14. Hydromulching & J/ v/ v/ v/ v
Hydroseeding
15. Rolled Erosion Control / / / / /
Products
16. Compost Blankets v Y v/ v
17. Straw/Fibre Wattles v/ v " v v v v
18. Riprap Y v Y v v/
Sediment Control
19. Dust Control J/ / v/ v v " v v v
20. Construction Drainage & Y / Y /
Dewatering
21. Sediment Traps & Basins v v v v v v
22. Compost Berms and Socks v v v v v v
23. Silt Fence v v Y v v v/ v/
24. Flocculants & Coagulants v v/ v v v v v
Best management practices (BMPs) related to installation, inspection,

maintenance, and removal of the ESC measures identified are contained in
Appendix A. The BMPs presented in Appendix A are considered to be consistent
with standard ESC practices adopted across North America and are considered to
be sufficient in scope for this application. The BMPs are generic in nature and are
intended to provide general guidance for potential ESC scenarios and for the

development of EPPs.
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Table 4-2 Application of Best Management Practices

stripped areas along the contour
reduces erosion caused by run-
off and wind

germination/establishment of seedlings.
Enhances the performance of topsoiling,
mulching and hydroseeding.

BMP APPLICATIONS COMMENTS
ADVANTAGES CHALLENGES/LIMITATIONS
e Protect slopes Requires the proper selection and timely Scheduling and phasing uncertainty increases
BMP 1: Construction ¢ Protect vegetation implementation of ESC practices prior to the with project size, duration and complexity.
Scheduling and Phasing e Ditches/Channels start of construction. Effectiveness is likely to vary as projects
e Large, flat areas Timely, effective sourcing, procurement proceed.
e Borrow/stockpiling and delivery of ESC supplies to the site. Still depends on proper implementation,
e Site roads Avoids/reduces the need to reactively inspection and maintenance of ESC
¢ Protect site perimeter respond to ESC problems, thereby reducing practices.
e Protect adjacent areas potential damage, cost over-runs and Requires frequent re-assessment
enforcement. and modification.
e Protect slopes Far more effective than all other ESC For sites with diverse topography, it is often
BMP 2: Preserving e Protect water bodies measures. difficult and expensive to save existing
Existing Vegetation e Protect trees Native vegetation is adapted to the site, vegetation due to significant site grading.
e Protect sensitive vegetation and drought tolerant, and will provide shade and
habitat erosion protection.
e Protect site perimeter Buffer strips around the perimeter of a site
e Combine with BMP 1 can reduce or eliminate off-site
sedimentation.
Especially suitable to multi-year projects
where stripping and grading can be
phased.
e Exposed soils on disturbed Decreases run-off velocity and surface wind Generally impractical for short slopes, very
BMP 3: Surface slopes speed (decreased erosion potential). steep slopes or non-cohesive soils.
Grading, Roughening e Large stockpiles Increases infiltration. May cause water build-up and
and Slope Texturing e Following topsoiling Traps and retains sediment and seed sloughing in wet/seepage areas.
e Prior to seeding detached by water and/or wind. Provides short-term benefit (may need re-
¢ Ripping/furrowing of flatter Provides beneficial ‘seedling-safe’ sites for done) and works best when used as part of a

system of practices.

Grading costs are increased.

Long term maintenance requirements (such
as mowing) may limit the choice of suitable
texturing methods.

‘D Klohn Crippen Berger

D))

SNC-+LAVALIN

Not to be reproduced without the permission of BC Hydro

1016.2.02.020.ENZ.00755 PLAN
May 2016




Site C Clean Energy Project

Water Management, Erosion and Sediment Control Plan — Revision 1

Page 15

BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 4: Topsoil Salvage
and Placement

Preserve soil seed bank and
biological, chemical and
physical integrity

Ensure timely application of
topsoil to slopes and large flat
areas immediately following final
grading

Ditches/channels

Useful where it is desirable to establish
native plants and indigenous grasses
from seeds “banked” in the topsoil.
Placing topsoil provides an enriched
organic medium and nutrients for plant
development.

Topsoil absorbs raindrop energy and
promotes infiltration (reduced erosion
potential).

Stabilized topsoil stockpiles can help
shield adjacent areas from the
construction site and reduce dust and
noise.

Avoid contamination with subsoil (successful
topsoil stripping on large sites requires soil
survey information showing topsoil locations
and depth.

Topsoil must not be applied to frozen or
saturated subsoil. Subsoil often needs to be
scarified prior to topsoil placement.

Topsoil application on slopes steeper than
2H:1V requires installation of additional
erosion controls (such as rolled erosion
control products).

BMP 5: Stabilized
Construction Site
Exits/Entrances

All construction site
access/exit points

When used in combination with regular
inspection and cleaning of adjacent streets,
this practice reduces the off-site deposit of
sediment onto public roads and into storm
sewer catch-basins.

May be limited by space constraints.
Require frequent inspection and
maintenance (especially during wet
conditions or clayey soils.

In some cases (wet or soft sails),
gravel/rock must be placed on geotextile
to prevent ‘punching’ of material into
ground.

Requires regular inspection and
cleaning of adjacent public streets.

May also require a vehicle wash station.
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BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 6: Temporary
Diversion Berms and
Swales

To contain and divert clean run-
off away from disturbed soils.
To contain and divert sediment-
laden run-off to sediment
controls.

To protect adjacent property,
buildings and structures from
flooding.

Used in conjunction with slope
drains.

Minimizes erosion caused by excessive
sheet flow over exposed slopes.

Simulate natural flow conditions more than
paved or enclosed stormwater conveyances.
Open channels are usually less

expensive to construct than other types

of conveyance.

Open channels are easy to inspect and
maintain.

Channels may have to be lined to
minimize erosion.

Channels must be designed by a
geotechnical engineer/hydrologist if flow
velocities and/or volumes are large.

Berms greater than 1 m in height should
be designed by a geotechnical engineer.
The consequences of failure must be
considered.

Channels must be located on stable slopes
and must maintain positive drainage to
avoid water ponding and breaching.

May need to remove accumulated sediment
from channel.

BMP 7: Grassed/
Vegetated Channels

Suitable for channels with
maximum grade < 5%.
Construct at 2 — 5% grade to
convey drainage at low
velocities.

Resemble natural channels and should be
the preferred option where low gradients and
design velocities are possible.

Generally less expensive to install than
curb, gutter and underground storm
drainage.

Relatively easy to construct.

Provide reduced flow volume by
allowing infiltration and reduce outlet
velocities by  providing surface
roughness.

Can provide some pre-treatment of run-off
prior to discharge to another treatment
system.

Vegetation establishment can be slow in
northern climates: Additional temporary
stabilization measures may be required.
Vegetation will not survive in sections of
channels subject to sustained flow.

Soils should be suitable to establish a
vigorous stand of vegetation. If dense
vegetation cannot be maintained in the swale,
its effectiveness will be severely reduced.
Channel excavation will produce a

significant amount of spoil material.
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BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 8: Riprap-Lined
Channels

e Generally used as a permanent

erosion control measure for
channels.

Riprap or similar linings can be
installed relatively easily using
heavy construction equipment.
Channels with highly erodible soils
on gradients > 2% and flow
velocities ranging from 2 — 5 m/s).

Permanent erosion control.
Can provide a durable, flexible and low
maintenance erosion resistant lining.

Generally needs to be designed and specified
by a qualified professional.

Riprap or similar linings are expensive
(dependent on rock size, local

availability, transportation and

handling costs).

Channel/ditch must be excavated and
prepared prior to riprap placement (this
includes over excavation of the channel to
accommodate the required riprap thickness
and the disposal or excavated spoail).
Always require the replacement of an extra-
strength, non-woven filter fabric or a gravel
blanket underlay to prevent the entrainment
and displacement of erodible material from
the underlying soil layer.

BMP 9: Temporary
Slope Drains

Cut or fill slopes: Where
concentrated run-off that
collects above a cut or fill slope
- and cannot otherwise be
conveyed around the slope -
would cause severe erosion if it
spilled over the slope.

Allows temporary conveyance of
concentrated run-off down a cut or fill
slope without causing erosion.

Proper sizing, installation and maintenance is
critical to ensure function until permanent
conveyance is installed or the slope is
stabilized.

Serious scour erosion can occur at the inlet
structure if not properly installed and
maintained (can cause slope drain failure).
Outlet must have adequate energy
dissipation to prevent erosion.

BMP 10: Energy
Dissipaters/Outlet
Erosion Control

At outlets where concentrated
run-off transitions to an
erodible area.

Atinlets, to prevent scour
erosion.

In channels, to reduce
scouring.

Utilizes a non-erodible, rough surface to
dissipate the energy of flowing water, thereby
reducing erosion.

Only requires a small area for construction.
Riprap aprons are relatively easy

and inexpensive to construct.

Adequate sized material is required to
handle high flow conditions.

Many dissipaters can be expensive and
labour- intensive to construct.

Extreme discharge velocities require design
by a qualified professional.
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BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 11: Check Dams

Temporary or permanent

erosion control practice in
channels.

Only suitable for channels
subject to periodic flow.

May provide some limited
sediment control (ponding and
settling of coarse sediment)
behind the structure. Note that
check dams should primarily be
used for erosion control and
channel grade control, not
sediment control.

NOTE: Straw bales and silt fence
do not work. Do not use silt fence
in concentrated flows.

o Flatten the effective channel grade.

Reduce flow velocities in channels
(erosion control).

e Permanent check dams may obstruct
ditch maintenance activities (i.e.
mowing).

¢ Should withstand displacement at high flows.

e Rock checks restricted to ditch gradients less
than 8%, flow velocities less than 1.5 m/sec
and drainage areas less than 4 ha.

e For high flows, water should be able to flow
over (not around) check dams.

e Silt fence and straw bales are not suitable for
use as check dams.

e Provide minimal sediment control.

e Creation of turbulence downstream can
cause erosion of the channel banks/base.

e Ponded water may kill grass in grass-
lined channels.

e Synthetic barriers can become brittle in
winter and be damaged by snow or traffic.
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BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 12: Seeding
(temporary and
permanent) and Sod

Important component of
“phased” construction

activities.

Temporary seeding is suitable
for some interim areas requiring
temporary erosion control (i.e.
topsoil stockpiles, rough graded
areas, berms).

Permanent seeding is suitable
for areas which have been
graded to final contour,
prepared and topsoiled.

In combination with mulches,
RECPs, compost or other
erosion controls.

Vegetation cover on exposed soils helps
protect soil from erosion by raindrop impact,
increases infiltration and reduces run-off.
Temporary seeding can reduce maintenance
costs for other site controls (i.e. sediment
traps).

Protects integrity of temporary earthen
structures (i.e. diversion and containment
berms, compost berms).

Complements other erosion control
measures such as RECPs and

roughening.

Relatively low cost compared to other

ESC measures.

A variety of techniques are available for
seed application, depending on-site
conditions.

Seasonal planting windows may not
coincide with the construction schedule.

Not appropriate for areas subject to
construction traffic.

May require additional erosion control
measures and irrigation during seedling
establishment.

Vegetation may require regular maintenance.
Reseeding and amendments may be required.
Requires the application of a suitable seed
mix at optimum rates.

BMP 13: Mulching

Generally used to provide
temporary stabilization of soil,
usually until permanent stabilizing
vegetation is established.

Mulch provides effective short term erosion
control and can enhance soil temperature
and moisture conditions for seedling
establishment.

Mulching reduces soil particle detachment,
run-off velocity, soil compaction and
crusting, and can increase infiltration.

Most mulches are limited to providing
temporary erosion control.

Mulches need to be anchored on steep

slopes or in windy conditions.

Best used in combination with vegetation for
long- term erosion control.

Mulch type and availability will vary by location.
Some mulches prevent plant establishment.
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BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 14: Hydromulching
and Hydroseeding

Hydromulching: suitable for
application of mulch (typically

wood or paper fibre).
Hydroseeding: suitable for rapid
application of muich, tackifiers
and other specialized soil
amendments.

o A cost effective method of uniformly

applying multiple materials (seed,
fertilizer, mulch, tackifier) in one
application to large areas (especially
steep slopes and difficult terrain).

Can be expensive, so is generally limited to
large areas and steep slopes.

Requires the use of specialized equipment to
mix and apply slurry.

Subsequent applications may be

required to maintain mulch cover and/or
where seed germination is poor.

On rough sites, seed can be caught up in
mulch and desiccate (consider applying
seed first).

BMP 15: Rolled Erosion
Control Products
(Blankets and Mats)

Suitable for application on steep
slopes to complement vegetation
establishment.

Some heavier duty erosion
control blankets and synthetic turf
reinforcement mats are suitable
for use in channels (subject to
design velocities and shear
resistance).

Several categories and types of RECPs

for a variety of site

conditions/applications.

Some software programs have been
developed to assist with RECP selection.
Can be a temporary or permanent

measure (depending on the RECP
selected).

Provide immediate protection of erodible soils
on cut/fill slopes at 3H:1V or steeper.
Protection of exposed soils in ditches and
channels (with water velocities of 1 - 2 m/s)
by providing additional shear resistance in
conjunction with well-established vegetation
cover (TRMs/C-TRMs).

Useful for medium-term erosion protection
on soils exposed outside of a vegetation
establishment window.

On disturbed slopes adjacent to water
bodies or environmentally sensitive areas.

Long-term erosion control still

requires establishment of

vegetation.

Poor selection or installation is a common
cause of failure.

Some site preparation is required

prior to installation.

Product and installation costs can make
RECPs expensive. Manufacturers are
developing new equipment to speed
installation time.

Ensure only biodegradable or open weave
netting is used for application in natural areas,
wildlife corridors or adjacent to water bodies.
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BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 16: Compost
Blankets

Suitable for slopes 2H:1V or
flatter, but can be combined with
additional practices such as
compost berms or compost socks

to treat slopes as steep as 1H:1V.

Should not be applied in

areas subjected to

concentrated run-off.

A specified seed mix is usually
incorporated with compost during
application.

Compost is organic, biodegradable

and renewable.

Compost retains a large volume of water and
can promote infiltration and vegetation
establishment (reduced run-off and erosion).
Erosion control composts have a well-
graded mixture of particle sizes: Compost
blankets form a strong, three-dimensional
protective soil cover and compost berms
and socks are effective at filtering out
suspended solids from sediment-laden run-
off.

Beneficial micro-organisms and organic
matter promote the vigorous establishment
of vegetation, as well as biodegradation of
stormwater contaminants.

When a pneumatic blower truck is utilized, a
specified seed mix and rate can be
incorporated with the application.

¢ In some areas, economical supply of
suitable compost for erosion control may
be limited.

e Compost quality and screen size is important.
A well-graded mixture of coarse and fine
particles is desirable for ESC applications.

e To prevent water from sheeting between the
compost blanket material and soil surface on a
slope, a minimum 1 m wide band of blanket
material should be installed on the shoulder of
the slope. Alternatively, a compost berm or
filter sock may be placed at the top of the
slope.

BMP 17: Straw/Fibre
Wattles (Rolls)

As a temporary grade break on
exposed slopes and grades.

Wattles and fibre rolls provide grade breaks
and reduce erosion by decreasing run-off

velocity and rill formation on exposed slopes.

Can trap seed, organic matter and
sediment washed down slope.

Wattles break down over time (no removal
cost).

e Only suitable for temporary erosion control
(vegetation provides long term erosion
control).

e Requires proper installation (entrench, stake
and overlap ends) to prevent undermining.
Installation can be expensive (hand labour).

¢ Not suitable for concentrated run-off.
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BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 18: Riprap

On cut/fill slopes subject to
seepage, weathering and/or
significant erosion, particularly
where conditions prohibit
establishment of vegetation.
On channel side slopes and
bases.

As an inlet/outlet energy
dissipater and on steep
sections of bridge abutments.
For riverbanks subject to wave
and flow action.

Riprap is flexible (can adjust to changes
resulting from settling or erosion beneath the
stone.

The rough surface of riprap provides

good energy dissipation in flowing

water.

Durable, low maintenance and easy to install
and repair.

Requires a non-woven geotextile underlay
or gravel blanket underlay to prevent
erosion of underlying soil.

Requires design by a qualified professional.
Expensive, subject to availability and
requires heavy equipment for
transportation and placement.

For equivalent protection to a gabion
mattress, open riprap typically needs to be
placed at 2 — 3 times the thickness.

BMP 19: Dust Control

Dust control measures should be
applied to large areas of exposed
soil, especially sub soils that are

disturbed and prone to drying out.

Dust control measures should
also be applied to stockpiles,
haul roads and other disturbed
areas exposed to wind.

The timely implementation and frequent
inspection and maintenance of practices
used to control dust can significantly improve
the health and safety of construction workers
and the general public.

Water or chemical dust suppressants may
need frequent re-application, especially in
dry, windy conditions or in areas under
heavy disturbance.

Ensure chemical dust suppressants are
appropriate for use and environmentally
benign. Always obtain and adhere to product
Material Safety Data Sheets.
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BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 20: Construction
Dewatering

e Construction dewatering refers to
the removal of impounded storm
run-off or groundwater from a
construction site (i.e. excavations,
coffer dams, sediment traps and
basins).

e Strict conditions on the quality,
rate and volume of the discharge
may be required. This generally
requires that best practices are
implemented to control sediment
and other contaminants.

e Construction dewatering is generally intended
to regain access to excavations impacted by
storm run-off or groundwater seepage.
Forecasting and planning for dewatering can
reduce project delays and ensure compliance
with regulations.

o Dewatering of sediment traps and basins
(via a suitable outlet structure or by
pumping) is sometimes required to provide
access for sediment removal and to
maintain required storage volume.

o Dewatering of excavations and areas with
ponded water can improve site safety and
reduce mosquito breeding.

Consultants and contractors should be familiar
with dewatering best practices and may often
need to apply a combination of source controls
and sediment controls (treatment train) to be
effective.

Many dewatering controls only address
sediment and not other contaminants such as
metals and hydrocarbons. In many cases,
detailed information on-site history and
baseline water quality is essential.

Fine sediment is very difficult to filter or settle
using conventional means and is best
controlled at the source.

It may be necessary to use suitable flocculants
or coagulants to promote settling of fine silt
and clay-size material.

‘D Klohn Crippen Berger

D))

SNC-+LAVALIN

Not to be reproduced without the permission of BC Hydro

1016.2.02.020.ENZ.00755 PLAN
May 2016




Site C Clean Energy Project

Water Management, Erosion and Sediment Control Plan — Revision 1

Page 24

BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 21: Sediment traps
and basins

Installed at the site perimeter,

as well as intermediate

points, to retain concentrated,
sediment-laden run-off.
Sediment basins are suitable for
disturbed drainage areas greater
than 2.0 ha. Sediment traps are
suitable for disturbed drainage
areas of < 2.0 ha

Depending on upstream soil texture, and if
properly designed, installed and
maintained, traps and basins can remove
70% — 80 % of the sediment from

detained run-off.

The use of a skimmer device connected to
an outlet improves sediment-trapping
efficiency by better regulating the filling and
draining of a basin.

Basins should be designed by a

qualified professional.

100% sediment removal effectiveness is not
possible, especially for silt and clay-sized
material. Should be used as a complement
to run-off and erosion control.

Should be frequently inspected and
maintained to ensure effectiveness.

It may be necessary to conduct approved
dewatering of the structure or to design
more detention than retention (i.e. device or
outlet for slowly draining the structure).
Traps must not be located in live streams.
Periodic removal of accumulated sediment is
required.
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BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 22: Compost
Berms and Compost
Filter Socks

Berms/socks can be installed

at the base of slopes with
gradients of 2H:1V or less (for
steep slopes, berms/socks can
also be installed, on contour, to
reduce slope length).
Berms/socks must be installed
perpendicular to sheet flow,
allowing run-off to be intercepted,
detained and filtered. Filter socks
can be staked in channels (as
temporary check dams) to reduce
the velocity of low to moderate
flows (control channel erosion).

A suitable seed mix can be incorporated

into berms and socks during

construction.

Filter socks are flexible and can be filled in
place or filled and moved into position.

A range of biodegradable and synthetic mesh
casing is available for compost socks. Casing
provides added structural stability and
integrity to the compost, allowing application
for areas such as steeper slopes, low flow
channels and for stream bank/shoreline
bioengineering projects.

Compost is organic, biodegradable,
renewable, and can be left onsite.

The flexibility, continuity and weight of berms
and filter socks allows for good conformity
and surface contact with site soils, reducing
potential for undermining.

Installation does not require disturbing the
soil surface.

Compost retains a large volume of water
(reduced erosion potential, enhanced
seedling establishment).

Compost berms and socks are more effective
at providing filtration of sediment-laden run-
off than traditional controls such as silt.
Compost can adsorb stormwater
contaminants such as heavy metals,
nutrients, pesticides and hydrocarbons.

Only suitable for detention and filtration of
sheet run-off or (for socks) low to moderate
channel flow.

Use only sanitized, mature compost that meets
all local, provincial and federal (CCME
Category A) requirements.

To maximize effective filtration, compost
should consist of both large and small
fragments.

Compost must be free of weeds, weed
seeds, pesticide residues and garbage.
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BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 23: Silt Fence

¢ Silt fence is installed along °

contours and in “smile

" and “J-
hook” patterns designed to detain
sediment-laden sheet

flow from

small, disturbed areas. °

Silt fence is most effective for
trapping larger particle sizes
(coarse silt to sand): Finer-size
material (fine silt and clay-size) is

not detained.
e Silt fence is a suitable

the toe of short, exposed cut and
fill slopes, as a contour boundary
between a construction site and

critical areas such as

environmentally sensitive areas
and as a stockpile perimeter

control.
e Clean run-off must be

from sediment containment controls

such as silt fence.

practice for

diverted away

In combination with upstream erosion and
run-off controls, silt fence can be an effective
way to capture and settle coarse sediment

from small areas subject to sheet flow.

Silt fences generally have a useful life of up
to one season (dependent on the amount of

maintenance required).

Improper silt fence installation, inspection

and maintenance can increase erosion.

As a temporary practice, silt fence should be
removed when the contributing area is
stabilized.

Silt fence should be considered, wherever
possible, as a “last line of defence”. There is no
substitute for controlling upstream run-off and
erosion.

Long, continuous runs of fence concentrate
run-off and commonly lead to failures.

Do not install silt fence at locations

where concentrated run-off occurs or

may occur.

Silt fence is not effective unless properly sliced
or entrenched and compacted into the

ground.

Silt fence should not be designed to

impound sediment or water more than

0.5 m high.

Silt fence does a poor job of controlling clay
and fine silt in sediment-laden run-off: Run-off
is usually not detained long enough to allow
settling of fine soil particles.

Do not place silt fence on a slope.

Unless intended as a diversion.

Ensure the maximum area draining to silt fence
is 0.1 ha per 30 m of fence (or less for fence at
the toe of steep slopes).
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BMP

APPLICATIONS

COMMENTS

ADVANTAGES

CHALLENGES/LIMITATIONS

BMP 24: Flocculants
and Coagulants

Note: This BMP
discusses two categories
of chemicals that are
available: Chitosan and
anionic polyacrylamide
(PAM). The advice of
manufacturers,
suppliers, sediment
control specialists and
regulators should be
sought prior to using
chemicals for sediment
control.

e Chitosan is commonly used as a

coagulant in long-term
construction dewatering activities
(to complement other dewatering
practices when fine silt and clay-
size material is unavoidably
suspended in water).

Anionic PAMs are intended for use
on soils that contain high amounts
of fine silt and clay-size material.
PAMs can be soil applied (to
improve soil structure and reduce
erosion by wind or water) or to
treat sediment-laden water
upstream of retention or detention
controls. Anionic PAMs
complement the use of other ESC
practices when the timely
establishment of vegetation may
not be feasible or adequate, or
where conventional temporary
ESC is limited.

Chitosan and Anionic PAMs — selected on
the basis of site-specific soil and water
quality information and applied at low
dosages - are non-toxic to aquatic life.
Aggregation improves the resistance of fine-
grained soils to particle detachment and
entrainment by wind (dust control) and
water, providing temporary protection for
exposed soils prior to final stabilization.
Aggregation of fine particles in fine grained
size can increase soil pore volume and
permeability.

In situ flocculation or coagulation of fine silt
and clay-size particles enhances particle
settling and complements other sediment
control practices.

Note: Cationic PAM products must never be
used as they are toxic to fish at extremely low
levels (bind to fish gills and cause
suffocation).

Product effectiveness is affected by soil texture
and — to a degree — soil chemistry: This
requires site-specific soil information. This
may limit product bulk ordering or reuse on
multiple sites. Soil sampling and analysis may
take several days to complete.

Mechanical mixing or agitation is generally
required after introduction of the product to
water.

May enhance precipitation of fine sediments in
downstream sediment control structures,
increasing maintenance requirements
(removal of sediment).

Over-dosage of product can cause dispersion
of fine particles, negatively impacting soil
structure and particle settling in water.
Intended to complement conventional ESC
practices: Not a substitute for timely planning
and implementation of suitable ESC practices.
Effectiveness of some products can be
affected by temperature. The manufacturer
should account for this when providing
specific product and dosing rate
recommendations.
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4.4

4.4.1

4.4.2

ESC Measures

As outlined in Section 2.2, the Contractors are responsible for the design,
installation, inspection, maintenance, and repair of all ESC measures until the final
acceptance of the construction contract works. The Contractors shall follow the
guidance in this plan when developing their site and schedule specific ESC plans.
The Contractors’ QP and / or Professional Engineers shall sign-off on any
deviations from the Guidance in this Plan.

Construction Scheduling and Phasing

Well-planned construction phasing and scheduling can significantly reduce erosion
and sedimentation potential by reducing the extent and duration of soil exposed to
erosion by wind, rainfall, run-off, and vehicle tracking. The construction schedule
should ensure that:

e All major construction/land disturbing activities and associated erosion
and sediment control/stormwater management practices are identified.

e Scheduling and phasing reduces both the area of disturbed soils and the
length of time disturbed soils are exposed to wind, rainfall, run-off and
vehicle tracking (this includes considering the effect the time of
year/season has on erosion potential). Wherever possible, scheduling
should incorporate staged revegetation of slopes to reduce the length of
time disturbed soils are exposed.

e The project complies with erosion and sediment control regulations,
commitments and objectives, and that the Contractors are aware of
compliance requirements and responsibilities.

e Contractors should plan the measures to be implemented prior to and/or
during each stage of construction.

e The schedule is frequently reviewed throughout construction by the
Contractors and modified, as required, to meet ESC objectives.

Details regarding the appropriate application, implementation and review of
construction scheduling are contained in BMP 1 — Construction Scheduling and
Phasing.

Preserve Existing Vegetation

Dense vegetation cover protects soil from raindrop impact and can typically reduce
erosion rates by 98% compared to sites stripped of vegetation and topsoil. Existing
native vegetation usually provides the best soil protection.

Recommended measures include:
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443

44.4

4.4.5

e Only disturb areas immediately needed for construction to reduce
exposure and sediment yield.

e Use buffer strips around water bodies and construction site perimeters
to provide filtering of sediment from surface run-off.

e Protect riparian (adjacent to water bodies) vegetation and habitat during
the planning and implementation of construction.

Details regarding the appropriate application, implementation, inspection and
maintenance of buffer strips are contained in BMP 2 — Preserve Existing
Vegetation.

Wetland Protection

Prior to commencement of construction in any given area, an appropriately
qualified environmental professional should identify any wetland or other area of
environmental significance that requires protection.

Silt fencing shall be installed to effectively protect any area of environmental
significance subject to runoff from a disturbed area. Silt fencing should be
continuous along all edges subject to runoff from disturbed areas. Silt fencing to
be installed in accordance with BMP 23 — Silt Fence.

Surface Grading, Roughening & Texturing

Texturing exposed slopes and stripped/graded areas by installing tracks, grooves,
furrows or benches that conform to contours helps interrupt the movement of sheet
run-off across exposed areas, reducing effective slope lengths and decreasing
potential for sheet and rill erosion.

Details regarding the appropriate application, installation, inspection and
maintenance of surface grading are contained in BMP 3 — Surface Grading,
Roughening and Slope Texturing.

Topsoil Salvage & Placement

The preservation and use of topsoil enhances final stabilization of construction
sites with vegetation. The timely placement of topsoil over mineral soil can
significantly reduce raindrop and sheet erosion potential and increase infiltration.

Details regarding the appropriate application, stockpiling, placement, inspection
and maintenance of topsoil are contained in BMP 4 — Topsoil Salvage and
Placement.
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4.4.6

447

Stabilized Construction Exits

Site access/exit points should be stabilized so as to reduce the potential for
vehicles to track sediment off site. Stabilization traditionally consists of application
of a geotextile and gravel however gravel can be prone to tracking off-site,
especially where large vehicles are leaving the site. Coarse woody slash material
(such as chipped woody material from construction site clearing) offers a good
alternative to gravel where rock is being tracked onto adjacent streets and roads.
There are also manufactured portable products available for temporary
construction entrance and exit control.

Tracking pads should be installed at all locations where vehicles enter or exit the
construction site. In addition, it may be necessary to include a wash station with a
water supply and wash water containment and detention for excessively muddy
vehicles. When used in combination with regular inspection and cleaning of
adjacent streets and roads (as necessary), this practice reduces the off-site
deposit of sediment onto public roads and potentially into storm sewer catch
basins.

Details regarding the appropriate implementation, inspection and maintenance of
construction exits are contained in BMP 5 — Stabilized Construction Exits.

Stockpiles

In general, stockpiles should be located and protected as described in the CEMP.
Best practice procedures for stockpiles include the following:

e Stockpiles are to be located in the designated stockpile areas, on flat
terrain, at least 15 m from a watercourse.

e Stockpiles are to be typically surrounded by silt fencing to minimize the
transport of sediment.

e Stockpiles are to be shaped to minimize potential erosion during
extreme weather events.

¢ In the event of heavy snowmelt and heavy and/or prolonged rainfall that
requires stockpiles to have additional stabilization, the Contractor’s
Environmental Monitor will implement more comprehensive erosion and
sediment control measures. These control measures may include
additional silt fencing, tackifier, texturing, plastic sheet or membrane
covering. If plastic sheet covering is placed over an area it must be
sufficiently anchored to resist wind.

e |If soil or topsoil stockpiles are in place for typically more than 30 days
they should be covered or stabilized with mulch and tackifier, vegetation
or other suitable measure.
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e Loose material (i.e., pit run gravel) should not be stockpiled at an angle
greater than 3H:1V. If this is unavoidable, sandbags or gravel should be
placed to stabilize the bottom perimeter of the pile to limit migration.

4.4.8 Drainage Channels

Drainage channels should be installed adjacent to all access roads, haul roads,
and in any location required to control and direct stormwater runoff and avoid
erosion.

In general, drainage channels should be installed as follows:

e Prior to constructing any drainage channel, a stabilized outlet should be
constructed or ensure that run-off will flow to a naturally stabilized
channel, sediment trap or basin.

e Typically construct drains from the bottom up, commencing at the
stabilized outlet and working up the slope.

e Drains should be continuous, have a positive grade and drain towards a
stabilized outlet.

e Temporary drainage channels should be designed to handle a 24 houir,
10 year storm.

e Drains should be armored against erosion with a suitable combination
of seed, turf reinforcement mat, erosion control blanket, sediment logs,
riprap, check dams or silt fencing.

e Exposed soil along ditch slopes should be horizontally tracked (refer to
BMP 3).

For drains adjacent to roadways:

e A cross slope on the road surface should be provided directing runoff
towards the adjacent drainage ditch.

e The drainage system should incorporate culverts and drain pipes where
required to convey water beneath road surfaces and prevent localized
ponding.

The drainage system shall be designed by a Qualified Professional and sized with
consideration to catchment area, service life of the channel and expected rainfall
events during the service life. The information contained in Table 4-3 may be used
as a general guide for reference purposes.
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Table 4-3 Suggested armouring of Drainage Channels

Grade Drain type
1-2% Grass lined swale with a horizontally tracked slope
o Armour/stabilize the channel with material designed to withstand water
>2% . L . .
velocity/shear (i.e. riprap, rolled erosion control blankets or vegetation)

4481 Temporary Berms and Diversion Channels

Details regarding the appropriate application, design and construction of
Temporary Berms and Diversion Channels are contained in BMP 6.

4.4.8.2 Grass-Lined Channels

Grass lined channels may be used to convey drainage at low velocities.

e The channel shape may be parabolic, trapezoidal, or V-shaped,
depending on requirements.

e To aid in vegetation establishment and allow for maintenance, channel
side slopes should be about 3H:1V or flatter.

e Late spring and summer are good times for construction of a grassed
waterway as the soil can generally be easily worked and grass seed will
catch easily. In areas with poor drainage, it will be necessary to work
during a dry period.

Details regarding the appropriate application, design and construction of Grass-
Lined Channels are contained in BMP 7.

4.4.9 Temporary Slopes

ESC measures on temporary slopes that cannot be isolated from water courses
through centralised drainage containment structures up to the design storm (see
Section 4.1) should be designed on a site specific basis with consideration to the
slope, composition of exposed soil, proximity to the watercourse and other
terrestrial areas, duration of exposure and the likely rainfall during the period of
exposure.

e Silt fencing may be placed along the downslope edge of the work area
to intercept overland runoff and prevent sediment from entering the
watercourse. Alternately, the edge at watercourse may be maintained at
a higher elevation.

e Water will not be used to flush sediment from the erosion and sediment
controls.
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e In the event of heavy snowmelt and heavy and/or prolonged rainfall or
other weather that increases the potential for runoff and erosion, work
should be discontinued.

e Slopes and soils prone to erosion should be stabilized as soon as
practical. The slope can be temporarily protected by using straw wattle
socks to break up the slope, in addition to the silt fence at the toe, if

required.

Areas of disturbance should be revegetated with top soil and seed as soon as

practical.

Table 4-4 may be used as a guide to indicate recommended ESC measures for
temporary soil slopes.

Table 4-4 ESC Considerations on Temporary Soil Slopes

Slope

Service life

ESC Considerations

2H:1V or
steeper

< 1 month

Hydroseed with tackifier
Temporary slope drains
Diversion berm along bottom of slope

3 — 6 months

Hydroseed with tackifier

Erosion Control Blanket

Temporary slope drains

Sediment logs at min. 10 m vertical centres
Diversion berm along bottom of slope

> 12 months

Hydroseed with tackifier

Sediment logs at 5 m vertical centres
Bench and berm at 10m vertical centre
Diversion berm along bottom of slope

2H:1V to 3H:1V

< 1 month

Hydroseed with tackifier
Temporary slope drains
Silt fence along bottom of slope

3 — 6 months

Hydroseed with tackifier

Erosion Control Blanket

Temporary slope drains

Sediment logs at min. 10 m vertical centres
Silt fence along bottom of slope

> 12 months

Hydroseed with tackifier

Sediment logs at 5 m vertical centres
Silt fence along bottom of slope

< 3H:1V

< 1 month

Hydroseed with tackifier
Temporary slope drains
Sediment logs along bottom of slope
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Slope Service life ESC Considerations

Hydroseed with tackifier

Temporary slope drains

Sediment logs at min. 10 m vertical centres
Silt fence along bottom of slope

3 — 6 months

Hydroseed with tackifier
Sediment logs at 5 m vertical centres
Silt fence along bottom of slope

> 12 months

4.4.10 Temporary Slope Drains

A temporary slope drain is a heavy duty flexible tubing, pipe, over-side drain, or
other conduit extending from the top to the bottom of a cut or fill slope. The
drainage area may be used to provide indicative guidance regarding slope drain
sizing. Indicative guidance regarding the minimum sizing for slope drains is
contained in Table 4-5 however it should be noted that all temporary slope drains
must be designed by a qualified professional to meet the requirements set out in
the technical specifications Details regarding the appropriate application, design
and construction of Temporary Slope Drains are contained in BMP 9.

Table 4-5 Suggested Minimum Slope Drain Diameter Based on
Contributing Area

Maximum Contributing Minimum Pipe Diameter
Drainage Area (ha) (mm, inside)
0.2 300
0.6 450
1.0 530
14 600
2.0 760

*Note: Table provided for information only: slope drain diameter must be designed by a qualified
professional

4.4.11 Energy Dissipaters

Energy dissipaters are structures/hard armour placed at pipe outlets, in channels,
and immediately downstream of check structures to reduce the velocity and
dissipate the energy of concentrated water flow, thereby minimizing erosion and
scour potential. Energy dissipaters can reduce flow energy in a relatively small
area.

Details regarding the appropriate application, design and construction of Energy
Dissipaters are contained in BMP 10.
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4.4.12 Check Dams

Check dams may be used to prevent erosion in channels with a limited drainage
area. Rock check dams are suitable for channels draining areas < 4 ha while other
materials (sandbags, wattles, compost socks, and synthetic check dams) are
suitable for channels draining areas < 2 ha. Silt fence may be used as an
alternative to rock check dams in drainage swales with very low volume (flow
velocity < 0.03 m/sec) with grades not exceeding 2% and contributing areas not
exceeding 0.8 ha.

Check dams reduce erosion by decreasing the velocity of run-off in a channel and
if properly installed and maintained, also provide temporary detention of run-off,
allowing the settling of coarse sediment. Regular inspection and maintenance is
required to remove sediment build up and prevent settled sediment from becoming
subsequently re-suspended. Sediment behind check dams should be removed
when it reaches 1/3™ the height of the centre elevation or as needed to prevent
damage to channel vegetation while maintaining the effectiveness of the structure.

Guidance regarding the appropriate height and spacing of check dams is
contained in Table 4-6. Details regarding the appropriate design, construction,
inspection and maintenance of rock check dams and synthetic permeable barriers
contained in BMP 11.

Table 4-6 Suggested Spacing for Check Dams

) Minimum Weir Depth
Ditch Grade
150 mm 300 mm 450 mm
6 % Not Recommended 45m 7.5m
5% Not Recommended 6.0 m 90m
4 % Not Recommended 7.5m 12.0m
3% 45m 10.5m 15.0m
2% or less 7.5m 150 m 240 m

4.4.13 Seeding and Sodding

Seeding is the planting or placing of seed on disturbed soil after disturbed areas
have been properly remediated and conditioned. Seeding can provide both
temporary and permanent cover and the root structure will provide effective
erosion control. Temporary seeding is used on suitable interim areas that are
disturbed and require temporary protection. Temporary seeding is encouraged
whenever possible to help reduce erosion on construction sites and is an important
component of "phased" construction activities. Permanent seeding is applied to
exposed areas which have been graded to final contour, prepared and topsoiled.
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Grass sod can be used to immediately cover and stabilize exposed soil, allowing
rapid establishment of vegetative cover where seeding is not practical. The use of
sod is generally more expensive than seed however, it has an immediate effect. In
addition to providing rapid erosion control, sod can also be used to provide a
protective vegetated buffer adjacent to sensitive areas such as water bodies.

Details regarding the appropriate application, implementation, inspection and
maintenance for seeding and sodding are contained in BMP 12.

4.4.14 Mulching

Mulching is the application of a protective layer of straw or other suitable material
to exposed soil surfaces. Straw mulching and/or hydromulching is also used in
conjunction with seeding and hydroseeding of critical areas to provide temporary
erosion control and promote the establishment of vegetation. Mulching with straw
or fiber mulches is also commonly used as a temporary measure to protect bare
or disturbed soil areas that have not been seeded. In addition to absorbing raindrop
impact and reducing soil erosion, suitable mulches can also help conserve soil
moisture, moderate soil temperature, increase infiltration and protect seeds from
predators, run-off and wind.

Details regarding the appropriate application, implementation, inspection and
maintenance for mulching contained in BMP 13 - Mulching.

4.4.15 Hydromulching & Hydroseeding

Hydroseeders and hydromulchers can be used to uniformly broadcast seed, soll
amendments, fibre mulch, and tackifiers, as a hydraulic slurry, onto the soil.
Applying these materials as a water-based slurry can provide a cost effective
means of erosion control and/or revegetation.

Hydraulically applied mulches form a continuous blanket on the soil surface,
protecting the soil from raindrop impact and wind erosion, conserving soil moisture,
reducing soil crusting and increasing infiltration. This results in improved conditions
for seed germination and plant growth.

Details regarding the appropriate application, implementation, inspection and
maintenance for hydroseeding and hydromulching are contained in BMP 14 —
Hydromulching and Hydroseeding.

4.4.16 Rolled Erosion Control Products

Erosion control blankets are machine-produced mats of organic, biodegradable
mulch such as straw, curled wood fibre (excelsior), coconut fibre or a combination
thereof, evenly distributed on or between photodegradable polypropylene or
biodegradable fibre netting.
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Erosion control blankets can be used to provide immediate protection of erodible
soils on slopes steeper than 3H:1V or steeper. They can also be used in
conjunction with vegetation cover in ditches and channels to provide additional
shear resistance for water velocities of 1 m/s to 2 m/s.

Details regarding the appropriate application, implementation, inspection and
maintenance for erosion control blankets are contained in BMP 15 — Rolled
Erosion Control Products.

4.4.17 Compost Blankets

Compost, applied as a blanket to an exposed slope, can significantly reduce
raindrop, sheet, rill and gully erosion. Compost can also remove contaminants
such as TSS, nutrients and metals from stormwater run-off. In many cases,
compost blankets are more effective at promoting vegetation establishment,
controlling erosion and suppressing weeds than Rolled Erosion Control Products
or Hydroseeding. Compost blankets can be applied by hand on small areas, but
are generally applied using a pneumatic blower truck.

Details regarding the appropriate application, implementation, inspection and
maintenance for compost blankets are contained in BMP 16 — Compost Blankets.

4.4.18 Straw/Fibre Wattles

Straw/Fibre wattles consist of bundled straw (or other natural fibre) wrapped in
photo-degradable open-weave plastic netting. Wattles are staked into the soil
along slope contours using wood stakes or live willow stakes to provide a grade
break. Wattles can also be used to retain sediment and seed washed downslope
and retain moisture, promoting the growth of vegetation. Wattles are typically
200 mm diameter and are used on long, exposed slopes to reduce slope length,
reduce rilling and decrease run-off velocity.

Details regarding the appropriate application, implementation, inspection and
maintenance for straw/fibre wattles are contained in BMP 17 — Straw/Fibre
Wattles.

4.4.19 Riprap

Riprap is a highly erosion resistant material that may be used to provide armouring
to protect the soil surface from erosive forces and improve stability of soil slopes
in drainage channels or on steep slopes. Riprap should be used in conjunction with
a non-woven geotextile or gravel filter underlay to prevent soil movement into or
through the riprap.
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Riprap should:

e Consist of a graded mixture such that 50% of the mixture by weight is
larger than the Dso size selected by the Qualified Professional. The
largest rock size must be no more than 1-1/2 times the Dso size while
the smallest size must be approximately 25 mm.

e The minimum thickness of the rip-rap layer should be 1-1/2 times the
maximum stone diameter, but not less than 300 mm.

e Should be installed in one operation, immediately after the filter
placement.

Riprap placement should be scheduled to occur immediately following disturbance
and grading (i.e. for inlet or outlet protection, riprap should ideally be placed before
run-off causes erosion).

Details regarding the appropriate design and installation of Riprap are contained
in BMP 18.

4.4.20 Dust Control

Soil erosion by wind can be a significant problem when dealing with large areas of
disturbed soil surfaces. Dust control is typically required to prevent wind transport
of fine material-from disturbed soil surfaces onto roadways, drainage ways and
into watercourses.

Liquid calcium chloride may be applied to road surfaces using a tank truck with a
rear-mounted distribution bar that spreads the liquid evenly over the road surface.
The liquid calcium chloride should be reapplied as directed by the Contractors’
Environmental Monitor.

In the event of dry or windy conditions, a water truck may be used to spray the
areas identified by the Contractors’ Environmental Monitor. The water should be
potable and free from suspended fine sediment. All haul routes should be treated
for dust control and cleaned as necessary.

Details regarding the appropriate application and Implementation of Dust Control
are contained in BMP 19.

4.4.21 Construction Drainage & Dewatering

Dewatering encompasses various methods used to remove and discharge excess
water from a construction site. The most common method is to pump water out of
areas where it does not otherwise drain off (i.e. excavations, sediment basins and
traps). Water pumped out of cofferdams, excavations, footings and other areas
where water can accumulate may contain high concentrations of suspended
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solids. The solids are sometimes already suspended in the water, or construction
or pumping activities can mix the solids into the water. In all cases, adequate
sediment control (i.e. using diversion structures, well points, filter sump pits,
sediment traps, sedimentation tanks, flocculants or coagulants) should be
provided before the pumped water is discharged.

Construction dewatering for the Main Civil Works is to be conducted in accordance
with the Care of Water Specification. Additional suggestions regarding the
appropriate design, application and implementation of construction dewatering
activities are contained in BMP 20.

4.4.22 Sediment Traps & Basins

Sediment traps and basins are sediment containment systems designed to
contain, promote deposition of sediment laden run-off and to discharge water at a
controlled rate. Traps or basins can be installed at the site perimeter, as well as
intermediate points, to retain concentrated, sediment-laden run-off. Perimeter
sediment containment should be installed prior to commencement of site stripping,
grading and other earthwork.

To decrease sediment settling time, the controlled addition and mixing of an
approved chemical flocculant may be considered. Excess flocculant must not be
allowed to enter a watercourse. Only products that are proven to be non-toxic to
fish and aquatic invertebrates may be used.

Details regarding the appropriate application, design and construction of Sediment
Traps and Basins are contained in BMP 21.

4.4.23 Silt Fence

Silt fence is a permeable geotextile barrier installed vertically on support posts and
entrenched in the ground. Silt fence is to be installed along contours and in “smile”
and “J-hook” configurations designed to detain sediment-laden sheet flow from
small, disturbed areas.

e Properly designed, installed sections of silt fence can capture sand and
coarse silt-size particles.

e When used in combination with upstream erosion and run-off controls,
silt fence can be an effective way to capture and settle coarse sediment
from small areas subject to sheet flow.

The following guidelines should be noted when designing and installing Silt Fence:

e Contributing drainage area should not exceed about 0.1 ha per 30 m of
fence.

e The run-off path length above a fence should not exceed about 30 m.
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e Maximum slope gradient upstream of a fence should not exceed about
2H:1V.

e Unless intended as a temporary diversion structure, silt fence should be
installed along a contour, with ends of the fence pointed upslope.

e Silt fence installed around a construction site perimeter should have a
suitable number of J-hooks installed so that contributing drainage area
is limited to about 0.1 ha per 30 m of silt fence.

Details regarding the appropriate application, design and construction of Silt
Fencing are contained in BMP 23.

4.4.24 Flocculants & Coagulants

Low dosage of chemicals known as flocculants and coagulants may be used to
promote aggregation and reduce settling time of fine sediment. Only products that
are proven to be non-toxic to fish and aquatic invertebrates may be used.

Products should:

e Be environmentally benign, harmless to fish, aquatic organisms, wildlife,
and plants.

e Be non-combustible.
¢ Not change soil or water pH.

e Be accompanied by MSDS and toxicity information from the
manufacturer confirming that the product and any required additives
cause no acute or chronic toxicity to aquatic biota.

e Be on the Canada Domestic Substances List (have a CAS registry #
from Environment Canada). The manufacturer or supplier must be able
to provide CAS numbers.

e Be accompanied written instructions from the manufacturer to ensure
proper product selection, site preparation, application, inspection,
maintenance, storage and safe use.

Details regarding the appropriate selection, application and implementation of
Flocculants and Coagulants are contained in BMP 24.
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5.1
5.1.1

ESC CONTROLS FOR PROJECT AREAS

General
Plan Scope

This section provides a high-level overview of the ESC measures suggested for
the main construction areas of the site. This section does not include all areas of
the site that will be covered in the Contractors’ EPPs.

The measures identified in this section shall be considered in conjunction with the
requirements set out in the CEMP, Water Management Plan for the RSEM areas
(KCB-SLI, 2014), the relevant technical specifications and applicable permits and
legislation. Where a Contractor identifies a conflict between this Plan’s
requirements and these other requirements it must notify BC Hydro and agree on
a resolution to the conflict.

5.1.2 Applicable ESC Controls

Suggested applicable ESC measures for the entire project site areas are
presented in Table 5-1. Additional details for specific phased construction areas
are provided in the following Sections and represent the minimum suggested ESC
measures. The ESC measures shall be adopted as required for other areas of the
Project, as applicable where the soil and grade conditions are similar. The controls
presented are suggested and may be adapted by the Contractor to suit the site
conditions, time of year, and materials available. The Contractors’ Qualified
Professional and / or Professional engineer must review and approve all ESC
Plans before construction of a project element commences. The ESC measures
must be implemented under the direction of a Qualified Professional.
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Table 5-1 Suggested ESC Measures by Area
Area S c
g © 2
S o |9 9|8 |g|¢8
G1s 88|88 |82 |2
BMP c (< |2 |<|<g|< |8 |5
o 2@ g || F |3 |®
SR |2 |2 |88 |8 |&
Stripping, Grading and Site Preparation
1. Construction Scheduling and Phasing m v v " v / / J/
2. Preserve Existing Vegetation / /
3. Surface Grading, Roughening & Texturing / / "
4. Topsoil Salvage & Placement / / / v
5. Stabilized Construction Exits / /
Erosion Control: Stormwater Management
6. Temporary Berms and Diversion / / / / / / / /
Channels
7. Grass-Lined Channels / / / /
8. Riprap-Lined Channels / / / /
9. Temporary Slope Drains / | / /
10. Energy Dissipaters / / / /
11. Check Dams / / / /
Erosion Control: Temporary Soil Stabilization
12. Seeding and Sod / / /
13. Mulching / / /
14. Hydromulching & Hydroseeding " " " y y y y y
15. Rolled Erosion Control Products y / v /
16. Compost Blankets / v / /
17. Straw/Fibre Wattles / / / / /
18. Riprap v / /
Sediment Control
19. Dust Control / v / /
20. Construction Drainage & Dewatering " y y "
21. Sediment Traps & Basins / / / / / / / /
22. Compost Berms and Socks v /
23. Silt Fence / / / / / / / /
24. Flocculants & Coagulants / / /
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5.2
5.2.1

5.2.2

Left Bank Excavation

Description

The Left Bank Excavation (LBE) is located on the North side of the Peace River
where the centreline of the Dam connects into the natural terrain. There is minimal
overland drainage area above the LBE. The works consist of exposing the final
face of the LBE which will measure about 1000 m long by 300 m high. The final
slopes will vary from near vertical at the base with about 2H:1V to 3H:1V slopes

above.

ESC Considerations by Area and by Construction Phase

Table 5-2 provides a summary of the ESC considerations from project initiation
through to projection closure for the LBE and is illustrated on Figure 1 and Figure 2.

Table 5-2 LBE ESC Measures

Construction Construction ESC Considerations
Phase Activity

Phase 1 is Top drainage ditch is installed across the

cleared to final top of the excavation footprint prior to the

grade exposing start of excavation to divert runoff away

soils to from the excavation (refer Drawing 1020-

potential C18-0407). Flows should be managed to

mobilization. prevent point source erosion (BMP 6 —
BMP11).
During and after construction, where
practical, runoff will be collected on a
series of benches down the slope, graded

LBE Phase 1 to slope away from the face. The runoff

may be collected in a series of sediment
traps (BMP 21) that discharge into
temporary slope drains (BMP 9) before
discharging into the Peace River.
Where contact water from active surfaces
is not managed by downstream BMP’s,
sufficient sources controls, such as
seeded compost blanket with tackifer
(BMP 16) or sediment logs (BMP 17),
must be provided to control contact water.

Phase 2 is Surface water management for Phase 2

cleared to Final as per Phase 1.

Grade down to Phase 1 should be remediated to a final

LBE Phase 2 anticipated condition to minimize erosion.

bedrock

elevation,

exposing soils
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Construction Construction ESC Considerations
Phase Activity
to potential
mobilization.

e Cofferdams are | e Surface water should be directed and
installed for managed at the base of the LBE behind
construction of the cofferdam.

Left bank e Water should be managed and pumped

works. The over the coffer dam to the Peace River
Cofferdam base of the from low lying groundwater and surface

LBE is water sumps (BMP 20)

excavated

lower than the

Peace River

water level.

e Dam Site is e Exposed surface have been fully

complete and remediated and ESC measures are no
Restored Site construction longer required.
activities have
demobilised
5.3 RSEM Areal3

5.3.1

5.3.2

Details regarding the water management requirements for RSEM Area L3 are
provided in Section 7.2 of the Water Management Plan for the RSEM areas (KCB-
SLI, 2014).

Description

RSEM Area L3 will be located in a forested, moderately incised tributary
designated as “Unnamed Creek 3”, which flows into the left bank of the Peace
River. The facility has been designed to hold material from the Left Bank
Excavation and will have a maximum depth in the order of 40 m. It will be a valley
fill with the toe located upstream of the confluence of Unnamed Creek 3 and a
valley from the northeast. Additional works in the Unnamed Creek catchment area
include the Worker Accommodations and Site Offices, laydown areas, construction
of the North Bank Road, and the historic Howe Pit area.

ESC Considerations by Area and by Construction Phase

Table 5-3 provides a summary of the ESC considerations from project initiation
through to projection closure for the RSEM area L3 and is illustrated on Figure 1
and Figure 3.
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Table 5-3 RSEM AREA L3 ESC Measures

Construction Construction Activity ESC Considerations
Phase

Worker Accommodations The upstream catchment

and Site Offices, laydown area from L3-5 may be

areas, RSEM Area L3 and diverted around RSEM Areas
the North Bank Road L3 into a stilling basin (BMP

construction areas are 21).

cleared, exposing soil to The stilling basin and flows

potential mobilisation. from tributary to unnamed

The construction of the North creek may be pumped

Bank Road culvert breaks around the North Bank Road

the unnamed creek drainage construction into Unnamed

path temporarily at the Creek

confluence of unnamed North Bank Road may utilize

Site creek, a tributary to unnamed temporary berms and stilling

Pre " creek and the overland flow basins (BMP 21) to capture
paration,

North Bank paths from thg Worker . water at temporary road

Road Acgommodatlons and Site er)qs. Watgr from temporary

Construction Offices and laydown areas. stilling basins may be

Unnamed creek is pumped (BMP 20) to

reconstructed as a box unnamed creek to maintain

culvert under the North Bank drainage.

Road crossing. Where contact water from
active surfaces is not
managed by downstream
BMP’s, sufficient sources
controls, such as seeded
compost blanket with
tackifer (BMP 16) or
sediment logs (BMP 17),
must be provided to control
contact water.

With the completion of North North Bank road fill may be

Bank road, the midpoint of remediated with vegetation.

Unnamed Creek is reinstated Active surfaces may be

Filling of RSEM Area L3 is actively graded towards temporary

RSEM Area L3 filled. sediment ponds (BMP 21)
where clean water may be
discharged into unnamed
creek.

RSEM Area L3 reaches With the completion of site,

ultimate fill condition at the active surfaces may be

Reclamation of end of Diversion Stage 1 vegetated to natural
RSEM Area L3 Worker Accommodations, conditions. Flows from L3-5

Site Offices and construction may be reinstated across

lay down areas are RSEM area L3. Sediment
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Construction Construction Activity ESC Considerations
Phase
decommissioned with the ponds may be reclaimed or
completion of the Dam. maintained, as required,
during the remediation
process.
Reclaimed e Vegetation in reclaimed e Temporary sediment ponds
Unnamed areas is established. are decommissioned.
Creek
catchment
5.3.3 Howe Pit Reclamation

5.4

5.4.1

5.4.2

The south end of the Howe Pit contributes to Unnamed Creek. Historic rill erosion
along the top of slope has occurred and runoff erosion may result in sediment
transport downslope. This portion of the pit will not be used during construction of
the Site C project and so reclamation of this area is recommended. A pit
reclamation plan for this area should be developed.

RSEM Area L5

Details regarding the water management requirements for RSEM Area L5 are
provided in Section 7.3 of the Water Management report for the RSEM areas
(KCB-SLI, 2014).

Description

RSEM Area L5 is located on the left bank of the Peace River, just upstream of the
Diversion Inlet and has a storage capacity of approximately 5.2 Mm3. The area will
store material from the Left Bank Excavation, Diversion Inlet Portal, Diversion
Tunnels and dam core trench excavations. It will be a valley side fill behind a dyke
and will also extend into Garbage Creek (refer Drawing 1016-C11-00803).

During operation, RSEM Area L5 will be permanently submerged.
ESC Considerations by Area and by Construction Phase

Table 5-4 provides a summary of the ESC considerations from project initiation
through to closure for the RSEM area L5 and is illustrated on Figure 1 and Figure 4.

Table 5-4 RSEM AREA L5 ESC Measures

Construction Construction ESC Considerations
Phase Activity
Site e The lower o Slopes may be capped as final grade is
, portion of achieved.
Preparation Garbage Creek
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Construction Construction ESC Considerations
Phase Activity

(L5-1) and the The upstream catchment area of Garbage
adjoining areas Creek (L5-2) is diverted around RSEM
(L5-3) are Areas L5 to the Peace River
cleared, Water may be collected on the upslope
exposing soil to edge of the starter dyke to collect and
potential direct water to a sediment pond (BMP 21)
mobilisation before discharge into the Peace River.

e Astarter dike is Where contact water from active surfaces
constructed is not managed by downstream BMP’s,
along the edge sufficient sources controls, such as seeded
of the Peace compost blanket with tackifer (BMP 16)
River or sediment logs (BMP 17), must be

provided to control contact water.

¢ RSEM Area L5 Slopes may be capped as final grade is
receives achieved.

Filling of material from The active surface may be dyked to .

RSEM Area other areas. prevent overland flow into the Peace River.

L5 Flows may be directed towards a
sediment pond (BMP 21) which is
relocated as required to work with surface
grading.

e Peace River Slopes may be capped as final grade is
rises to Stage 1 achieved.

Stage 1 Diversion levels Collection ditch may be formed on the
Diversion submerglqg the slope face of RSEM Area L5 above the
lower portions of Diversion Stage 2 Peace River water level
RSEM Area L5 to collect contact water and direct it to a
sediment pond (BMP 21).

e Peace River Slopes may be capped as final grade is

Rises to Stage 2 achieved.
Stage 2 Diversion levels
Diversion submerging

Lower levels of

RSEM area L5.

e RSEM Area L5 RSEM Area L5 will be permanently
reaches ultimate submerged and the surface of the RSEM
fill condition. between EL. 456.0 m and EL. 458.0 m will

Reservoir e Reservoiris be covered to provide littoral fish habitat.
Filling and filled Flows from Garbage Creek may be be
Operation submerging reinstated across RSEM area L5.
remainder of Temporary Sediment ponds may be
RSEM area L5 maintained or reclaimed, as required,
during the remediation process.
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Construction Construction ESC Considerations
Phase Activity
. e \Vegetation in ¢ With the establishment of vegetation
Reclaimed . ; . )
reclaimed areas across the site, sediment ponds will be
L5 Area . : o
is established. decommissioned.
5.5 RSEM Area L6
5.5.1 Description
RSEM Area L6 has been designed to hold approximately 0.6 Mm? of material from
the Left Bank Excavation, Diversion Outlet and Tunnel excavation and is located
downstream of the Diversion Outlet in the Left Bank flood plain of the Peace River
(refer Drawing 1016-C11-00809). It will be a valley side fill between a starter dike
and River Road.
5.5.2 ESC Considerations by Area and by Construction Phase

Table 5-5 provides a summary of the ESC considerations from project initiation
through to projection closure for the RSEM area L6 and is illustrated on Figure 1
and Figure 5.

Table 5-5 RSEM AREA L6 ESC Measures

Construction Construction ESC Considerations
Phase Activity
e RSEMAreal6 |e Water may be collected against a berm

area is cleared constructed on the slope face of RSEM
exposing soil to Area L6 to form a sediment pond (BMP
potential 21) before discharge into the Peace
mobilisation River.

Site e Starter dykes e Where contact water from active

Preparation are established surfaces is not managed by downstream
along the Peace BMP’s, sufficient sources controls, such
River. as seeded compost blanket with

tackifer (BMP 16) or sediment logs
(BMP 17), must be provided to control
contact water.

e RSEMAreal6 |e AsRSEM Areal6 is filled, the active

is filled with surface may be dyked to prevent
surplus material. overland flow into the Peace River and
the sediment pond is reinstated as
Filling of RSEM required.
Area L6 e The downslope portion of the fill draining

to the Peace may be covered with a
seeded compost blanket with tackifer
(BMP 16) as final grade is achieved.
Sediment logs (BMP 17) may be be
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Construction Construction ESC Considerations
Phase Activity

5.6

5.6.1

5.6.2

provided on the slope to control sheet
runoff flows to minimise sediment

mobilization.
e RSEM area L6 e Temporary Sediment ponds will be
Reclamation of reaches its maintained or reclaimed, as required,
RSEM Area L6 ultimate fill during reclamation.

condition

RSEM Area R5a and R5b

Details regarding the water management requirements for RSEM Area R5a and
R5b are provided in Section 7.5 and 7.6 respectively of the Water Management
Plan for the RSEM areas (KCB-SLI, 2014).

Description

RSEM Area R5a and R5b are located along the Right Bank flood plain of the Peace
River on either side of the confluence with Moberly River. R5a is on the upstream
side and R5b the downstream side of the Moberly/Peace confluence (refer
Drawing 1016-C11-00812). The area is forested and comprises the flood plain of
the Peace River extending up the valley side slope. These facilities will store
material from the Approach Channel, RCC Buttress, Dam Core Right Bank
excavation, Powerhouse and Spillway excavations. It will be a valley side fill behind
a starter dyke.

ESC Considerations by Area and by Construction Phase

Table 5-6 provides a summary of the ESC considerations from project initiation
through to projection closure for the RSEM Area R5a and R5b are illustrated on
Figure 1 and Figure 6.

Table 5-6 RSEM AREA R5a R5b ESC Measures

Construction Construction Activity ESC Considerations
Phase

e RSEM Area R5a and R5b | ¢ Water from the disturbed areas

area is cleared exposing will be collected against a berm
soil to potential constructed on the slope face of
mobilisation the RSEM areas to form a
Site e Starter dykes are sediment pond (BMP 21) before
Preparation established along the discharge into the Peace River.
Peace River. ¢ Flows from the upland natural

catchment area are captured and
diverted to the RSEM areas
sediment pond.
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Construction
Phase

Construction Activity

ESC Considerations

Where contact water from active
surfaces is not managed by
downstream BMP’s, sufficient
sources controls, such as seeded
compost blanket with tackifer
(BMP 16) or sediment logs
(BMP 17), must be provided to
control contact water.

Filling of
RSEM Area
R5a

RSEM Area R5a and R5b
are filled with surplus
material.

The active surface of the RSEM
areas will be dyked to prevent
overland flow into the Peace
River and the sediment ponds are
reinstated as required.

The downslope portion of the
RSEM areas draining to the
Peace may be capped.

Stage 1
Diversion

Peace River rises to
Stage 1 Diversion levels
submerging the lower
portions of RSEM'’s Area
R5a to an elevation of
418.10 m (Max. design
water level at inlet
cofferdam)

Collection ditch may be formed
on the slope face of the RSEM
areas above the Diversion Stage
2 Peace River water level to
collect contact water and direct it
to a sediment pond (BMP 21).
The downslope portion of the
RSEM areas draining to the
Peace are capped.

Stage 2
Diversion

Peace River Rises to
Stage 2 Diversion levels
submerging Lower levels
of RSEM area R5a.

The downslope portion of the
RSEM areas draining to the
Peace may be capped.

Approach
Channel
Excavation

Excavation of the
approach channel

Where contact water from active
surfaces is not managed by
downstream BMP’s, sufficient
sources controls, such as seeded
compost blanket with tackifer
(BMP 16) or sediment logs
(BMP 17), must be provided to
control contact water.

Reclamation
of RSEM
Area R5a

RSEM Area R5a reaches
ultimate fill condition.

With the completion of site
activities, RSEM Areas will be
permanently submerged and the
surface of the RSEM between
El. 456.0 m and EI. 458.0 m will
be covered to provide littoral fish
habitat.
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Construction Construction Activity ESC Considerations
Phase

5.7

5.71

5.7.2

¢ Overland flows from the upstream
natural catchment will be
reinstated into the Peace River.

e Temporary Sediment ponds will
be maintained or reclaimed, as
required, during the remediation
process.

RSEM Area R6

Details regarding the water management requirements for RSEM Area R6 are
provided in Sections 7.7 of the Water Management Plan for the RSEM areas (KCB-
SLI, 2014).

Description

RSEM Area R6 has been designed to hold approximately 1.8 Mm?3 of material from
the Approach Channel, RCC Buttress, Dam Core right bank excavation,
Powerhouse and Spillway, and is located downstream of the Site C dam in the
Right Bank flood plain of the Peace River (refer Drawing 1016-C11-00818). It will
be a valley side fill between a starter dike and the south river bank slope.

ESC Considerations by Area and by Construction Phase

Table 5-7 provides a summary of the ESC considerations from project initiation
through to projection closure for the RSEM Area R6 and is illustrated on Figure 1
and Figure 7.

Table 5-7 RSEM Area R6 ESC Measures

Construction Construction Activity ESC Considerations
Phase

e RSEM Area R6 area is ¢ Runoff will be collected in a ditch
cleared exposing soil to formed on the upslope side of the
potential mobilisation dyke to attenuate flows and settle

e Starter dykes are out TSS. Flows should be
established along the directed to a sediment pond
Peace River. (BMP 21) before discharge into

Site

. the Peace River.
Preparation

e Where contact water from active
surfaces is not managed by
downstream BMP’s, sufficient
sources controls, such as seeded
compost blanket with tackifer
(BMP 16) or sediment logs
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5.8
5.8.1

5.8.2

Construction Construction Activity ESC Considerations
Phase
(BMP 17), must be provided to
control contact water.
RSEM Area R6 are filled The active surface of the RSEM
with surplus material. areas may be dyked to prevent
Filling of Tailrace and Buttress 0\_/erland flow into_the Peace
RSEM Area Excavation runoff and River and the sediment ponds are
N : . .
R6 25% dewatering flows reinstated as required.
from the Core Trench The downslope portion of the
excavation are diverted to RSEM area R6 draining to the
RSEM Area R6 Peace is capped.
Reclamation RSEM Ar.ea R6 rgaches SeQimgnt ponds may be
of RSEM ultimate fill condition. mamjamed or reclaimed, as
Area R6 required, during the remediation
process.
e Vegetation in reclaimed e With the establishment of
Reclaimed areas is established. vegetation across the site,
R6 Area sediment ponds will be
decommissioned.

Road Construction
General

Site roads should be provided with surface-protected ditches on both sides of the
road, where possible. Where the road grades are less than 2%, grass lined (hydro-
seeded) ditches (BMP 7) with gravel check dams (BMP 11) are typically
considered adequate. When the road grade exceeds 2%, riprap lined ditches (BMP
8) with rock check dams (BMP 11) are suggested. Centreline culverts should
generally be provided as required with inlets and outlets protected with riprap
aprons for example.

Where roads are to be constructed near wetland or archaeological zones, the
protected areas should be isolated with silt fence (BMP 23).

North Bank Road

The western end of North Bank Road runs between RSEM Area L3 and the Worker
Accommodations on the north side of the Peace River. The final road alignment
will extend from Main Gate A, over the RSEM Area L3 drainage culvert to Main
Gate B. North Bank Road is discontinuous over the RSEM Area L3 drainage
culvert during construction of the culvert. Temporary water management
infrastructure may be used to manage drainage at the temporary road ends until
culvert construction is completed and the road alignment is brought up to grade. A
temporary berm and stilling basin (BMP 21) may be required to capture water at
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5.8.3

5.8.4

the temporary road ends. Water from the temporary stilling basins may then be
pumped (BMP 20) to unnamed creek to maintain drainage.

River Road

River Road is located on the left bank of the Peace River and was constructed
from gravel materials excavated from the river. The erosion potential of this area
is considered to be low. The following ESC controls are suggested:

e The riverside edge of the road is protected with riprap. This edge should
generally be maintained at a higher elevation than the rest of the road
surface, both during construction and for final grading. Runoff flow from
the road surface should be directed to a backslope ditch. Flow in the
sloped portion of the ditch should be controlled with rock check dams
(BMP 11) at approximately 15 m spacing. Enlarged ditch sections should
be provided where topography allows to act as sediment traps (BMP
21). It is considered that water in the sediment trap will seep through the
granular road base to the Peace River.

Septimus Road

Septimus Road extends from the lower terrace to the upper plateau of the right
bank. On the terrace and the upper plateau the topography is generally flat lying
with intermittent wetland areas. The erosion potential of this area is considered to
be low. The road will traverse a relatively steep slope and the erosion potential of
this area is considered moderate to high. The following ESC controls are
suggested for the generally flat-lying areas:

e Any wetland areas identified as requiring protection should be isolated
with silt fence (BMP 23) before any work commences.

¢ Inthe long-term, grass lined ditches (BMP 7) are likely adequate for the
runoff flows expected. Ditches may be hydro-seeded soon after
construction with gravel check dams (BMP 11) provided at about 15 m
spacing for 0.3 m high check dams. Culverts may be provided as
required for flow continuity with inlets and outlets protected with riprap
aprons.

e Runoff flow may be directed and dispersed into existing vegetated areas
(BMP 2).
The following ESC controls are suggested for where the road traverses the slope:

e |dentified wetland areas identified as requiring protection should be
isolated with silt fence (BMP 23) before any work commences.

e The road surface should be graded such that all runoff is directed away
from the slope edge to a backslope ditch with surface protection. At
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about 50 m intervals, the ditch may discharge into rock-lined “soakaway”
sumps (BMP 21) with minimum dimensions of say 3 m by 3 m by 1 m
deep. It is considered that the granular nature of the material on the right
bank will generally adsorb the runoff flow. Centreline overflow culverts
leading from the sumps to the exterior slope may also be provided
discharging into a riprap apron to disperse the flow into existing
vegetated areas.

e All disturbed areas may be hydro-seeded as soon as possible following
construction (BMP 14).

5.9 Rail Siding

5.9.1 Description

The proposed rail siding is located on the upper plateau of the right bank. The
topography in this area is generally flat lying with intermittent wetland areas. The
erosion potential of this area is considered to be low.

5.9.2 ESC Considerations by Area and by Construction Phase

Table 5-8 provides a summary of the ESC considerations from project initiation
through to projection closure for the Septimus Rail Siding and is illustrated on
Figure 1 and Figure 8.

Table 5-8 Rail Siding ESC Measures

Construction
Phase

Construction Activity

ESC Considerations

Site Preparation

Septimus Rail Siding area
is cleared exposing soil to
potential mobilization

Surface water may be directed
through grass lined ditches (BMP
7) with gravel check dams (BMP
11). Where possible, runoff flow may
be directed and dispersed into
existing vegetated areas (BMP 2).
Infiltration basins (BMP 21)
provide an additional opportunity to
manage water quality and dispose of
excess surface water.

Where contact water from active
surfaces is not managed by
downstream BMP’s, sufficient
sources controls, such as seeded
compost blanket with tackifer
(BMP 16) or sediment logs (BMP
17), must be provided to control
contact water.
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Construction

Construction Activity

ESC Considerations

Phase
e Septimus Siding is Surface drainage may be managed

utilized for the to minimise sediment movement and
receiving and dispersed to naturally vegetated
delivering of areas (BMP 2) or infiltrated (BMP
construction materials 21) in a manner efficient to active
to site. site use.

Active Use Grass lined ditches (BMP 7) may

be used to direct flows. Ditches may
be hydro-seeded soon after
construction with check dams.
Culverts may be provided as
required for flow continuity with
inlets and outlets protected with
riprap aprons.

Reclamation of

e Dam construction

complete

Exposed surfaces may be vegetated
to natural conditions.
Sediment ponds and infiltration

S_ephmus Rail basins (BMP 21) may be converted
Siding
to permanent wetlands where
appropriate and maintained.
Reclaimed e Vegetation in reclaimed Vegetation and wetlands have been
Septimus Rail areas is established. re-established.
Siding
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FIGURES

Figure 1: Site Disturbance Overview and Catchment Maps

Figure 2: Schematic of LBE Hydraulic Flow Pathways and ESCs by Construction
Phase

Figure 3: Schematic of RSEM Area L3 Hydraulic Flow Pathways and ESCs by
Construction Phase

Figure 4. Schematic of RSEM Area L5 Hydraulic Flow Pathways and ESCs by
Construction Phase

Figure 5: Schematic of RSEM Area L6 Hydraulic Flow Pathways and ESCs by
Construction Phase

Figure 6: Schematic of Area R5a and R5b Hydraulic Flow Pathways and ESCs by
Construction Phase

Figure 7: Schematic of Area R6 Hydraulic Flow Pathways and ESCs by
Construction Phase

Figure 8: Schematic of Septimus Siding Hydraulic Flow Pathways and ESCs by
Construction Phase
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BMP 1

CONSTRUCTION Stripping, Grading and
SCHEDULING & PHASING Site Preparation

When to Use

Well-planned construction phasing and scheduling can significantly
reduce the amount and duration of soil exposed to erosion by wind,
rainfall, run-off, and vehicle tracking.

A construction schedule is a written plan of procedure that best underground work
identifies major construction and soil disturbing activities, with an
approximate time allotted to each schedule item necessary for its
completion. The schedule should be sequenced into an orderly
listing of all major land-disturbing activities together with the . )
erosion and sediment control practices planned for each activity. | * Protect site perimeter
The construction schedule should that: - Protect adjacent

« Clearing & grubbing
« Stripping & grading
. Excavation &

« Slopes
« Borrow/stockpiling
« Site haul roads

areas

All major construction/land disturbing activities and associated
erosion and sediment control/stormwater management practices are identified

Contractors are aware of all practices to be implemented prior to and/or during each stage of
construction

Scheduling and phasing reduces both the area of disturbed soils and the length of time disturbed
soils are exposed to wind, rainfall, run-off and vehicle tracking (this includes considering the effect the
time of year/season has on erosion potential)

The project complies with erosion and sediment control regulations, commitments and objectives,
and that all contractors are aware of compliance requirements and responsibilities

The schedule is frequently reviewed throughout construction and modified, as required, to meet ESC
objectives

Applications and Advantages

Improves the effectiveness of erosion and sediment control through proper selection and timely
implementation of practices during construction

Allows timely and effective sourcing, procurement and delivery of products and equipment to the site
Avoids or reduces the need to reactively respond to erosion or sedimentation problems. Having to
deal with problems on a reactive basis can result in enforcement actions and the incorrect selection
and installation of controls (due to an absence of materials on-site and a lack of time to properly
select and install control measures).

Although construction scheduling/phasing may increase stripping and grading time and costs due to
reduced economy of scale, effective scheduling/phasing can significantly reduce the requirement for
erosion and sediment control practices (reduced time and costs for planning, implementing,
inspecting and maintaining practices)

Limitations

Scheduling and phasing requires frequent re-assessment and modification (note: scheduling and
sequencing is likely to change as projects proceed, so updates will need to be made to the site
erosion and sediment control documents)

BMP modified from the City of Calgary - Guidelines for Erosion & Sediment Control (2011 Edition) Appendix A Best Practices For Controlling Erosion and
Sedimentation on Urban Construction Sites



« Mitigation of risk and liability not only depends on well-planned scheduling and sequencing: it
ultimately depends on proper implementation, inspection and maintenance of erosion and sediment
control practices

« Sites requiring a lot of excavation and balancing of soil needs can be difficult to phase at stripping and
grading stage

Implementation

« A construction schedule and sequence, including identification of ESC measures, should be
developed.

e The construction schedule and sequence should comply with applicable regulations, commitments
and contractual obligations

e The construction schedule and sequence should be frequently reviewed and modified (when
required) to meet changing or unexpected site conditions

« Minimize the area of disturbed, exposed soil at each project stage by:

1. Breaking the project site into project phases or smaller work areas

2. Clearly identifying and implementing construction site boundaries (with

3. signage and fencing/barriers) that confine construction activities within defined areas

4. Controlling construction vehicles to minimize tracking

5. Protecting and retaining existing vegetation, whenever possible (include vegetated buffer/filter
strips at the site perimeter and to protect water bodies; develop and implement a tree and
shrub protection plan that identifies all trees/shrubs and other vegetation to be protected)

Note: Whenever feasible, incorporate staged topsoiling and revegetation of graded slopes as work
progresses. Do not leave topsoiling and revegetation until the end of the project

Minimize the time that disturbed soil is exposed to erosion and vehicle tracking by:

1. Completing all work, including the establishment of vegetation cover/permanent erosion control,
in one phase before moving to the next phase

2. Avoiding highly erodible soils or minimizing the time such soils are exposed (stabilize
immediately)

3. Integrating erosion and sediment control implementation into construction activities

4. Avoiding, where possible, construction activity during wet weather and wet site conditions

« Use stabilized conveyance channels to divert clean run-on and run-off away from exposed areas

« Regularly inspect and maintain all controls and practices

« Plan for and practice erosion and sediment control year round. Unexpected rainfall and snowmelt can
cause significant erosion at any time of the year. Stabilize all exposed soils, control run-on and run-
off and always maintain wet-season sediment trapping devices

BMP modified from the City of Calgary - Guidelines for Erosion & Sediment Control (2011 Edition) Appendix A Best Practices For Controlling Erosion and
Sedimentation on Urban Construction Sites



Inspection and Maintenance

Routinely verify construction activities and erosion and sediment control implementation is in
accordance with the schedule and take corrective action when required. Document site inspections and
retain a copy on site

BMP modified from the City of Calgary - Guidelines for Erosion & Sediment Control (2011 Edition) Appendix A Best Practices For Controlling Erosion and
Sedimentation on Urban Construction Sites



PRESERVE EXISTING Stripping, Grading and

BMP 2 VEGETATION Site Preparation

When to Use

Dense vegetation cover protects soil from raindrop impact and can . .
typically reduce erosion rates by 98% compared to sites stripped of | ° Cle.arlpg & grubbllng
vegetation and topsoil. Existing native vegetation usually provides | ° Stripping & grading
the best soil protection. Only disturbing areas immediately needed | * Slopes

for construction is one of the best ways of reducing sediment yield. - Buffer strip around

sensitive areas and

site perimeter

The use of buffer strips around water bodies and construction site
perimeters provides filtering of sediment from surface run-off. Where
possible, it is recommended to protect riparian (adjacent to water
bodies) vegetation and habitat during the planning and
implementation of construction projects.

Note: The cost for preserving existing vegetation during construction will likely be less than the cost of
applying erosion and sediment control practices to the disturbed area. Replacing vegetation damaged
or destroyed during construction can be expensive.

Applications and Advantages

o Protecting existing dense vegetation is far more effective that other erosion and sediment control
practices

« Incorporate existing native vegetation into the final landscape plan. Native vegetation is adapted to
the site, drought tolerant, and will provide shade and erosion protection

« Where possible, existing trees should be protected

« Buffer strips around the perimeter of a site can reduce or eliminate off-site sedimentation

o Protect all areas where natural vegetation exists that are designated for environmental reserve. Such
areas often include steep slopes, watercourses and riparian habitat

Limitations

« For sites with diverse topography, it is often difficult and expensive to save existing vegetation while
grading the site satisfactory for the planned development

BMP modified from the City of Calgary - Guidelines for Erosion & Sediment Control (2011 Edition) Appendix A Best Practices For Controlling Erosion and
Sedimentation on Urban Construction Sites



Implementation

« Areas of existing vegetation that are scheduled for preservation should be clearly marked with
a temporary fence. Minimize disturbance by locating temporary roadways, storage facilities, and
parking areas away from preserved vegetation.

« Notify all employees, surveyors, and subcontractors of vegetated areas to be protected.

« Keep equipment away from trees to prevent root and trunk damage. Trenching should be as far
away from tree trunks as possible, typically outside the drip line. Trenches should be filled in as
soon as possible to avoid root drying. Fill trenches carefully and tamp the soil to fill in air pockets. If
roots are exposed to the air, cover them with soil or wet burlap as soon as possible.

« Consider the impact of grade changes to existing vegetation and the root zone.

« Aerate soil that has been compacted over a trees root zone with a mechanical aerator.

« Fertilize stressed or damaged broadleaf trees to aid recovery. Fertilize trees in the late fall or
early spring.

« To avoid damage during site cleanup and stabilization, retain protective measures until all
construction activity is complete.

Inspection and Maintenance

Follow inspection and maintenance timing requirements and inspect all areas of the construction
sites where vegetation is to be preserved. Immediately repair any damage and ensure immediate
follow-up with the parties responsible for causing damage.

Erosion and Sediment Control Report/Drawings Requirements

If a report is required, indicate vegetated areas that are to be preserved, including
environmentally sensitive areas and buffer strips. On the drawings showing existing and
intermediate site conditions, clearly delineate areas where vegetation is to be preserved and provide
details on any fencing or other boundaries required on site.

Use of a vegetated buffer strip in combination with a perimeter silt fence and a topsoiled and tracked
slope. BMPs work most effectively if they are implemented as part of a system of erosion &
sediment control.

BMP modified from the City of Calgary - Guidelines for Erosion & Sediment Control (2011 Edition) Appendix A Best Practices For Controlling Erosion and
Sedimentation on Urban Construction Sites



BMP 3 ROUGHENING &

SURFACE GRADING, Stripping, Grading and

SLOPE TEXTURING Site Preparation

Description and Purpose

Note: The practices outlined in this BMP are not stand-alone measures; they should be used
in conjunction with other erosion and sediment control practices.

Texturing exposed slopes and stripped/graded areas by roughening

the soil surface or installing tracks, grooves, furrows or benches « Stripping & grading
that conform to contours helps interrupt the movement of sheet to Final Stabilization
run-off across exposed areas, reducing effective slope lengths and . Slopes

decreasing potential for sheet and rill erosion. Roughening of
exposed soils and tracking/grooving/furrowing perpendicular to the

« Stockpiles

prevailing wind can
also significantly reduce the detachment and creep/saltation of soil particles by wind.

Applications and Advantages

These measures are suitable for all compacted stripped/graded areas and all disturbed
areas, especially slopes 3H:1V or steeper (on fresh cut of fill slopes to a maximum gradient of
2H:1V)

Surface roughening and slope texturing are temporary erosion control measures that need to be
used in conjunction with erosion control BMPs. Surface roughening provides some instant erosion
protection for exposed soils prior to final stabilization with vegetation or other cover

Texturing will create pockets to entrap coarse sediment, reducing the sediment yield down-slope.
Good suitability for freshly cut or filled slopes (at least 8 m in length) with a maximum slope of
2H:1V, with reasonably cohesive soils

Benching/terracing can be used to reduce the effective length of long slopes (break up slopes)
Decreasing run-off velocity and surface wind speed decreases erosion potential

Increases infiltration of run-off into the soil

Traps and retains seed detached by water and/or wind

Provides beneficial ‘seedling-safe’ sites for germination/establishment of seedlings

Enhances the performance of topsoiling, mulching and hydroseeding

Limitations

Generally impractical for short slopes with insufficient room for machinery to maneuver

Generally not suitable for excessively steep slopes and/or non-cohesive soils

May cause water build-up and sloughing in wet/seepage areas (obtain geotechnical advice)

These practices provide limited, short-term benefit and work best when used as part of a system
of practices/controls

Grading costs may be increased

BMP modified from the City of Calgary - Guidelines for Erosion & Sediment Control (2011 Edition) Appendix A Best Practices For Controlling Erosion and
Sedimentation on Urban Construction Sites



Installation

« Do not run heavy equipment on excessively wet soils as this will increase compaction

Surface Roughening/Furrowing
o Always leave exposed soils in a rough-graded condition; do not smooth grade soil

« On large, relatively flat stripped and graded areas, reduce wind erosion potential by furrowing or
ripping the soil perpendicular to the prevailing wind direction (using the ripper teeth on a grader is
very effective; depth should be 0.15 to 0.30 m). When furrowing sloped areas, ensure that the
furrows run perpendicular to the fall of the slope

Surface Tracking (also known as cat-tracking or track-walking)

o Use tracked construction equipment to move up and down the slope, leaving depressions
perpendicular to the slope direction. Limit machine-tracking to one or two passes to prevent
excessive compaction

« Avoid this practice on excessively wet or clayey soils

o Tracked depressions in the soil will decrease run-off velocities, trap sediment, improve seedling
development and increase infiltration of water

« For topsoiling and surface tracking, be sure to immediately seed and mulch roughened areas to
obtain optimum seed germination and seedling growth. Establish good soil and seed contact

Terracing/Benching

« Construct narrow, flatter sections of terrain on the slope, perpendicular to slope direction

« Benches/terraces should be to be reviewed by a qualified geotechnical engineer for slope stability

« Benches/terraces should be graded back towards the slope and drain with a gentle gradient to a
stable outlet

o This practice should be carefully considered as benching increases local slope gradients and, where
positive down-slope gradients and drainage is not provided for all areas, can result in ponding, gully
formation and slope instability

Inspection and Maintenance

« Inspect a minimum of once every seven (7) days and during or within 24 hours of rapid snowmelt,
rainfall events of 12 mm or greater in a 24 hour period, or rainfall on saturated soils
« Areas damaged by rilling or erosion should be re-graded and re-seeded

Construction Details
Refer to the following figures:

Surface Roughening
Stepped or Terraced Slopes
Grooved or Serrated Slopes

Erosion and Sediment Control Report/Drawings Requirements

o If a report is required, describe locations that will require surface roughening/furrowing, surface
tracking and/or terracing, and outline the various stages of construction where these practices are to
be implemented. On the drawings, clearly delineate areas to receive this treatment and provide
construction details, including notes on timing, inspection and maintenance

BMP modified from the City of Calgary - Guidelines for Erosion & Sediment Control (2011 Edition) Appendix A Best Practices For Controlling Erosion and
Sedimentation on Urban Construction Sites
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TOPSOIL SALVAGE AND Stripping, Grading and

BMP 4 PLACEMENT Site Preparation

Description and Purpose

The preservation and use of topsoil enhances final stabilization of
construction sites with vegetation. Topsoil is the surface horizon (A
horizon) of the soil profile, generally characterized as being darker

Clearing & grubbing
Stripping & grading

than subsoil due to the presence of organic matter. The A horizon | « Slopes
constitutes the major zone of root development and microbial activity, | « Borrow Areas
providing much of the nutrients and water available to plants. « Haul Roads

« All Sizes of Sites

Topsoil is defined as “a fertile, friable, natural loam, containing not
less than 4% organic matter for clay loams and not less than 2% organic matter for sandy loams to
a maximum of 15%. Topsoil should be free of rocks >50mm in diameter, subsoil contamination,
roots and weeds and have a pH within 7.0 — 8.5. Native soils should be used for restoration of
natural areas and environmental reserves (by stripping and stockpiling the A horizon)”.

The timely placement of topsoil (which typically has a coarser texture and better structure than subsoil)
over mineral soil can significantly reduce raindrop and sheet erosion potential and increase infiltration.

Topsoiling may involve bringing in soils from off-site or merely replacing fertile topsoil that was stripped
and stockpiled during earlier site development activities. The salvage and placement of topsoil can
provide a suitable growth medium for the establishment of sustainable vegetation cover and a supply of
native or locally occurring seeds/propagules.

Applications and Advantages

« A sufficient supply of topsoil is required (salvaged and/or suitable imported material).
o Topsoil application is recommended on slopes 2H:1V or flatter.

« This practice is especially useful where it is desirable to establish native plants and indigenous
grasses from seeds “banked” in the topsail.

o Topsoil is usually placed prior to seeding, mulching and installation of rolled erosion control products
(RECPs) or planting of trees/shrubs.

« Topsoil stockpiles can help shield the construction site from the neighbouring developments and help
to reduce the amount of dust and noise coming from the site.

« Placing topsoil provides enriched an organic medium and nutrients for plant development.

« Topsoil absorbs raindrop energy and promotes infiltration (reduced erosion potential).

BMP modified from the City of Calgary - Guidelines for Erosion & Sediment Control (2011 Edition) Appendix A Best Practices For Controlling Erosion and
Sedimentation on Urban Construction Sites



For construction sites, salvaging or importing suitable topsoil is required where the subsoil or existing
soil has:

o Texture, pH, or nutrient balance that cannot be modified by reasonable means to provide an
adequate growth medium;

« Material that is too unsuited to provide an adequate root zone and to supply necessary moisture and
nutrients for plant growth, and/or;

« Substances potentially toxic to plant growth.
Limitations

Successful topsoil stripping on large sites requires soil survey information showing topsoil locations
and depth.

Topsoil should not be applied to frozen or saturated subsoil.

Topsoil is generally not appropriate for slopes steeper than 2H:1V, unless additional erosion controls
(such as rolled erosion control products) are installed.

Storage stockpiles of topsoil should be carefully located to avoid double handling.

Implementation (stockpiling and placement)

Note: The following notes are provided for guidance only. Always consult a professional specializing in
erosion & sediment control to ensure appropriate planning, implementation, inspection and
maintenance of erosion & sediment controls and practices.

« Do not apply topsoil that has significantly contrasting texture to the subsoil (for example: placement of
sandy topsoil over clayey subsoil can cause lateral movement of water between soil layers and
resulting slumping).

« Working the topsoil into the subsoil layer to a depth of at least 150 mm can improve bonding and
water infiltration.

« All surface run-off control structures should be in place prior to soil stripping.
« Care should be taken to avoid contamination with undesirable subsoil when stripping/salvaging topsoil.

« Topsoil should be friable and loamy (loam, sandy loam, silt loam, sandy clay loam, clay loam). It
should be free of debris, garbage, stumps, rocks, roots, and noxious weeds, and should be able to
support healthy plant growth.

Topsoil Stockpiling

« First, determine if the quality and quantity of topsoil available will justify selective handling and will be
suitable for reapplication (loam, sandy loam and silt loam topsoil is ideal; sandy clay loams, silty clay
loams, clay loams and loamy sands are reasonable; heavy clay topsoil and organic peats and mucks
are not suitable).

« Use soil survey/geotechnical information to determine the depth of topsoil stripping (it is likely to be
variable across the site).

« Implement sediment basins/traps, diversions, and other temporary controls before stripping.
« Only strip topsoil from areas to be disturbed by excavation, road building or compaction.
« Topsoil stockpiles should be located in flat areas, away from overland drainage.

o Topsoil stockpiles should be located so as not to interfere with construction activities.

BMP modified from the City of Calgary - Guidelines for Erosion & Sediment Control (2011 Edition) Appendix A Best Practices For Controlling Erosion and
Sedimentation on Urban Construction Sites



« A number of strategically placed small stockpiles allow for more economical, easier replacement
during final site stabilization.

« All subsoil and topsoil stockpiles in place for more than seven days should be protected with
temporary erosion control such as mulch/tackifier or covered. Stockpiles that will be in place more than
thirty days should be vegetated.

Topsoil Placement

o Prepare the ground surface to final grade by removing large rocks and debris.

« Loosen the subgrade by discing or scarifying to a depth of at least 75mm (or to 200mm where subsoil
compaction exceeds 95% standard proctor).

o Topsoil should be uniformly distributed to a depth of at least 150mm for seeded areas to 600mm
for shrub planning.

« Apply topsoil with a dozer or light track equipment to the design thickness.
« Topsoil should be applied in a moist condition and kept moist to reduce wind erosion.

« Do not apply topsoil in a frozen or muddy condition, when the subgrade is excessively wet, or when
conditions exist that may be detrimental to proper grading or proposed sodding or seeding.

e Machine track walk upslope or down slope (do not over compact topsoil by heavy equipment; only
track walk with one pass) to provide contour tracking (erosion control practice).

« If seeding or sodding over topsoil, work should be completed as soon as possible 