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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

INTRODUCTION

The objective of this report is to present the sample design for the Environmental Media Baseline
Program (EMBP) to be completed in the Northwestern Ontario region, which is one of the Nuclear
Waste Management Organization’s (NWMO) proposed locations for the Deep Geological
Repository (the Project). The NWMO is conducting its activities related to the Project in a manner
that protects the public and the environment, promotes community understanding, and addresses
and incorporates community, First Nations, Métis and stakeholder concerns, interests, and well-
being. As the NWMO has yet to identify a preferred site, it is acknowledged that the Impact
Assessment process has not been initiated and the Duty to Consult has not been delegated.
Throughout this document, the term stakeholder has been used to identify community members,
agencies, private entities, etc., while rights-holder has been used to identify Indigenous peoples
and communities (i.e., First Nations and Métis). These groups would be consulted in the event of
an Impact Assessment.

The EMBP will characterize parts of the environment before development of the Project. As shown
in the Conceptual Site Model below for the biophysical environment, the focus of the EMBP is on
select environmental components that have potential to interact with the Project and includes 1)
tissues, 2) hydrology, 3) surface water parameters, 4) air quality, noise, and light, and 5) soil (soil
quality and gamma radiation). Shallow groundwater and shallow bedrock also have the potential
to interact with the Project, particularly with the surface environment, and are therefore important
to monitor as well. Although these components were considered in the preliminary design process,
they are being implemented under separate contract by the NWMO Geosciences group and
detailed sample designs for them are therefore not included in this report.

The EMBP sample design has several objectives:

1. To collect data of high importance to stakeholders and rights-holders, maximimizing
the use of local and Indigenous Knowledge to ensure the data are appropriate and
representative.

To collect data that are of high quality and are statistically rigorous.
To collect data that will provide adequate information for future modelling and
preparation of an Impact Assessment.

4. To maximize opportunities for community involvement in completing the sampling,
if desired.

5. To provide an understanding of potential cumulative effects.
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Figure ES.1 Conceptual Site Model for the biophysical environment
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The NWMO has selected an Area of Interest
as a future site for the Project (see red ellipse
in picture). Some studies have already started
in this area, such as preliminary water, soil,
and sediment sampling. The EMBP sample
design will build on those studies. Other
types of studies, such as looking at animal use
of the area, are not a part of this program but
will be studied before Project development as

Revell Batholith Temporary Withdrawal Area (black part of the Biodiversity Impact Studies.
rectangle) and Area of Interest (red elipse)

Nuclear Waste Management Organization — June 2020
Environmental Media Baseline Program Design X CanNorth



EXECUTIVE SUMMARY

Input from stakeholders and rights-holders has been considered in the design presented herein, but
it must be emphasized that the EMBP is not static. After every year of the three-year field sampling
program, the data and assumptions will be reviewed and the EMBP will be modified as needed. A
thorough evauation of the EMBP will be completed after Year 3. Additional input received from
stakeholders and rights-holders will be considered during the reviews and three-year evaluation.
The following diagram illustrates the process.

Figure ES.2 Adaptive management process for Environmental Media Baseline Program

Environmental Media
Baseline Program
(EMBP)

SAMPLE DESIGN OPTIONS

Initial input provided through stakeholder and rights-holder workshops led by the NWMO,
alongside evaluations of standard best practices and emerging technologies, was used to develop
preliminary sample design options. There are many factors that can be modified in the sample
design, including the following:

e Sample type e Sample location
e Sample size e Laboratory method
e Sampling method e What is measured in the sample
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Several sample design options were previously developed for each component that varied some of
the factors listed above. Input on these various design options was sought from stakeholders and
rights-holders through a second set of workshops. The preferred options, along with other
recommended changes, were incorporated into the design and are presented in this final sample
design report.

The list of Contaminants of Potential Concern measured in each component (i.e., water, soil) needs
to be extensive to characterize the environment before the Project starts. This list was developed
alongside the NWMO and with consideration of stakeholder and rights-holder concerns and
includes numerous metals, radionuclides, and other parameters used to characterize the
environment. The focus was on identifying contaminants of highest relevance to the Project (e.g.,
copper) and/or the community (e.g., glyphosate).

Provided below is summary information for the final sampling programs for each media type.
Table ES.1 at the end summarizes the questions the EMBP is trying to answer for each component,
the data types that are needed to answer each question, the selected methods that will be used to
collect the data, as well as the strengths and limitations of each method.

TISSUES

Tissue chemistry includes testing baseline levels of metals and radionuclides in various parts of
plants (e.g., berries, leaves, etc.) and animals (e.g., muscle, organs, etc.). This component is of
particular interest to stakeholders and rights-holders, as demonstrated by the input provided during
the community engagement workshops.

A preliminary list of tissue types to test was put together from

Stakeholder and rights-holder input;

2. Plants and wildlife species commonly identified during Indigenous traditional foods
programs;

3. Plants and wildlife species commonly identified in the uranium mining industry and
nuclear power generation in Canada; and

4. Plants and wildlife species recommended in guidance documents.

Since there are many potential tissue types to sample, they were grouped into primary (higher
priority) and secondary (lower priority) categories, as well as into a category for those tissues not
required. Measuring radionuclides requires a large amount of material be submitted to the
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laboratory; therefore, the ability to collect enough material for meaningful results without causing
too much mortality was also considered when selecting primary tissue types.

Figure ES.3 Prioritizing tissue types for the Environmental Media Baseline Program

Primary

Secondary

Not required

It is proposed that traditionally harvested plants and wildlife be collected by community members,
if willing, during hunting, trapping, fishing, and harvesting activities. A dietary survey is
recommended to collect information on the quantity, type, and general harvest locations of
traditional foods consumed by stakeholders and rights-holders local to the Project.

The sample design for tissues involves lethally sampling primary tissue types for metals and
radionuclides and non-lethally sampling secondary tissue types for metals. For the non-lethal
program, samples of hair, feathers, or scales would be collected and analyzed. Measuring
radionuclides is not an option using this laboratory method and, thus, only metals would be
measured. This new innovative technique involves doing metal analyses using laser ablation, while
maintaining industry-standard laboratory techniques and detection limits. The sampling program
has been designed to involve stakeholders and rights-holders in decision making (i.e., what and
where to sample) and sampling, if desired.
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HYDROLOGY

e

":.;‘ Hydrology is the movement of water in the
environment through precipitation (snow,
rainfall), surface water (rivers, streams, lakes,
wetlands), and groundwater. It is important to
understand changes in flow throughout the year
to prevent negative impacts to the local
environment and to understand risks for
i flooding or drought. Hydrological studies
aterﬂowing in Mennin Lake provide information used to protect the local
water supply, fish and wildlife habitat, and
recreational activities.

The sample design consists of understanding current hydrological conditions by collecting data
and information on flow in small streams and large rivers, on water levels and bathymetry (water
depth) in lakes, by completing an aerial photo survey in winter, and by studying local weather
patterns in order to assist in Project planning and design decisions to avoid, minimize, and monitor
Project-related environmental impacts.

Flow and Water Levels

Flow monitoring in small streams consists of manually
monitoring for seasonal flow measurements. The plan includes
monitoring during the spring melt and the late summer dry
period in the three years of the EMBP.

Staff gauge measu ring water Ievelé;“
For larger rivers near the Project (Mennin and Revell rivers), manual
flow measurements will be collected in the first year while a continuous
water level measurement pressure transducer gauge will be installed to
monitor hourly water levels. A relationship will be developed between
flow and water level so that flow in subsequent years can be estimated
directly from this relationship using water level measurements. This
£ ; approach will provide a comprehensive dataset of the water level and

Taking flow measurements  estimated flow variability over the three years of the EMBP. It is
anticipated that community members can assist in the field when taking flow measurements and

maintaining these water level gauges.

|
2
Fak il
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Aerial Survey

An aerial photography survey will be conducted to assess the amount of snow and ice cover in the
area during the winter. The aerial photography survey will involve collecting aerial imagery from
flying drones over the area during the first year.

Meteorology

To monitor local weather patterns such as temperature, wind, rain, and snowfall, an automatic
meteorological station will be installed. The meteorology data can also be used to derive a localized
hydrology model of the area, which can support future climate change analyses.

SURFACE WATER PARAMETERS

The surface water parameters component measures baseline surface water and sediment quality
(i.e., sand, soil, and debris at the bottom of a waterbody), which includes communities of
phytoplankton (algae) and zooplankton (bugs) in the water column and benthic invertebrates
(bugs) in the sediment. This component is an essential part of the EMBP because of potential
Project interactions mainly related to effluent discharge and water withdrawal.

The Local Study Area is proposed to include
waterbodies in the Area of Interest (red ellipse
in the figure), Mennin Lake and downstream
waterbodies, the Revell River north of the
Avrea of Interest, parts of the Wabigoon River,
and reference areas. It is not known if the
Mennin River or Revell River would be
impacted by the Project since the Project
design hasn’t been finalized, but an
assumption was made that one of these rivers
would be the discharge site for treated effluent. the Area of Interest (red elipse)

A Regional Study Area is included for surface water quality only and includes waterbodies
identified as being significant to stakeholders and rights-holders.

Surface Water Quality

A surface water quality sampling program will occur in the Local Study Area to fill multiple data
objectives. An extensive list of Contaminants of Potential Concern will be measured, including
general water chemistry parameters, nutrients, ions, total and dissolved metals, parameters related
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to treated sewage effluent, and radionuclides. At waterbodies in the Area of Interest, glyphosate is
being measured because of community concerns from forestry practices, even though there is no
interaction with the Project. In each study area, quarterly sampling (four times a year; once per
season) will be completed to capture seasonal differences.

In the Local Study Area, 6 ponds in the Area of Interest, 3 reference ponds, 11 sampling areas in
the Mennin Lake drainage, Revell River, and Wabigoon River, and 2 reference lake sampling areas
are included in the sample design. In addition to using standard field methods, an autonomous
remote monitoring station will be installed to collect continuous water quality data for certain
Contaminants of Potential Concern over the long-term. This component is planned for Year 3
when Project plans are further along.

S8 S The regional program was designed to collect
- water quality data from lakes identified as
important to local stakeholders and rights-
holders and from lakes close to Ignace and
Wabigoon Lake Ojibway Nation. The intent is
for the sampling locations to be largely selected
by community members and for the sampling to
be completed by community members, once
Example of a community member taking a water sample  properly trained.

Sediment Quality

Sediment quality will be sampled in the Local Study Area and reference
areas from the same study areas described above for the water quality
monitoring program. Three or five replicate stations will be sampled
depending on the study area. The Contaminants of Potential Concern to be
measured in sediment include metals, moisture, total organic carbon,
particle size, nutrients (e.g., ammonia, nitrate, phosphorus), and a
comprehensive list of radionuclides. Sediment sampling will occur in the
Fall of Year 2 only, as concentrations of contaminants in sediment change
slowly over time. Sediment sampling will be paired with the benthic
invertebrate monitoring program. The recommended sampling method for
the EMBP is a gravity coring device, as this method does not disturb the top
layer of the sediment as much as grab samplers and it enables the sampling of a set horizon (e.g.,
0 cm to 2 cm sediment depth). Since sediment sampling requires experience with sampling

)

Sediment core
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equipment and protocols, it is recommended that community members be involved as field
assistants, which will provide a training opportunity, capacity building, and employment.

Plankton

Plankton is paired with the surface water quality program, as plankton provide an assessment of
water quality and an indication of nutrient levels. Plankton sampling to document baseline
community composition and biomass estimations will be completed at three sampling areas in
Mennin Lake and two sampling areas in the reference lake, with three stations per sampling area.
Quarterly sampling will be completed to capture seasonal data. In addition, chlorophyll a, which
relates to phytoplankton, will be measured in the Local Study Area and at reference areas at all
locations in which water samples are being taken. Chlorophyll a and blue green algae will be
among the parameters measured by the autonomous remote monitoring station being installed
during Year 3 of the EMBP.

In addition to standard field and laboratory sampling methods, zooplankton community
composition will also be assessed using environmental DNA (eDNA) analyses, which is a novel
and emerging method for identifying species presence/absence in the environment from a water
sample. This sampling will be completed in the Fall of Year 2 and Year 3 of the EMBP, alongside
the benthic invertebrate monitoring program. This will begin the process of building an eDNA
barcode reference sequence library to enable future biomonitoring of eDNA.

Benthic Invertebrates
The benthic invertebrate sampling program is paired with the sediment program as benthic
invertebrates provide information on sediment quality and the ecology of the area. However, unlike
sediment, benthic invertebrate samples will be collected in the Fall of Year 2 and Year 3 to provide
multiple years of data.

Benthic invertebrate samples will be collected to document
baseline community composition and biomass estimations
at the same study areas as the water and sediment
monitoring programs, with the exception of the Area of
Interest ponds and reference ponds. Five replicate stations
will be sampled in each study area, and the habitat types to
be sampled will be determined during Year 1 of the
program. Standard field and laboratory sampling methods v Al
will be used alongside eDNA analyses to enable a Benthic invertebrate sample
comparison of the data collected and to build an eDNA barcode sequence library.
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AIR QUALITY, NOISE, AND LIGHT

The existing air quality, noise, and light conditions in the Project area will be characterized for
comparison to future modelled or measured levels. Feedback from stakeholders and rights-holders
indicated that there was a concern regarding potential cumulative effects of the Project, particularly
with regard to air quality. Furthermore, air quality is an indicator of change in human and
environmental health, while noise and light changes may impact members of the community and
wildlife.

Air Quality

The contaminants that have been considered for inclusion in
the air quality program have been sorted into two tiers: Tier
1 and Tier 2. Tier 1 includes conventional air quality
contaminants that are tracked by provincial and national
monitoring programs and are expected to be readily
measurable in the area, as well as key radiological
contaminants that may be of concern to the community, such
as radon. The Tier 2 contaminants are those that may be

ae present in low amounts, such as trace metals and
Air quality monitoring station radionuclides.

The air quality program consists of using approved air quality monitoring methods in the
immediate vicinity of the potential Project location (i.e., the Site Study Area). A secondary
network of offsite passive air monitoring stations in the Local Study Area will expand the spatial
coverage of the program to within approximately 10 km of the potential Project location. The
program involves training a community member to assist with the implementation of the program,
with the intent of passing responsibility for it to the community.

Noise

The EMBP will include measurement programs to characterize the existing
noise levels in the Site Study Area and the Local Study Area. Noise from
the Project is expected to be confined to the Local Study Area. The
proposed program will occur in Year 1 only and will account for seasonal
variability. The recommended option for baseline noise monitoring
involves training a community member to assist in the implementation of i
the program. Noise meter
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Light

The EMBP will include a measurement program to characterize the existing light conditions in the
Site Study Area in Year 1. The measurements will consist of illuminance (i.e., the amount of light
being received at a sensitive location) and sky glow (the extent to which the sky is illuminated by
artificial sources). The recommended option involves training a community member to assist in
the implementation of the program.

SOIL QUALITY

The soil quality component of the EMBP includes
assessing soil at the ground surface. Soil and rock at a
depth down to 100 m are being covered under different
contract, and the details of the design and monitoring
are not included in this report. Surficial soil quality and
the protection of soil is listed by the stakeholders and
rights-holders as important. Soil and near-surface
bedrock quality supports the health of plant tissues,

Soil including edible plants, roots, flowering bushes,
traditional medicines, and rock, and can also impact animal tissues, surface water quality, and
sediment quality.

Soil quality is to be sampled primarily in Year 1 using standard field methods, with confirmation
sampling occurring in Year 2 at a subset of the Year 1 locations. Soil eDNA will also be conducted
to complement the terrestrial environment eDNA program being planned separately as part of the
Biodiversity Impact Study that will focus on larger vertebrate species. The soil eDNA sampling
will largely be completed in Year 1 alongside the benthic invertebrate monitoring program. This
will begin the process of building an eDNA barcode reference sequence library to enable future
biomonitoring of eDNA.

An additional component of the soil program is to characterize the gamma radiation levels of the
surficial soils in the area to support future impact and risk assessments. The gamma radiation
survey, completed in Year 3 only, will characterize the background levels of gamma radiation in
the area of the proposed Project at one metre above ground surface.
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Table ES.1

Rationale for selected EMBP design

Question we are trying to
answer

Data types needed to answer question

Method(s)

Strengths

Limitations

Tissues

What are the baseline chemistry
conditions of traditionally
harvested animals, plants, and
medicines that are of importance
to stakeholders/rights-holders
prior to Project development?

Chemical analyses of a number of different primary tissue
types identified by stakeholdes/rights-holders that are of the
most importance.

Lethal sampling methods
(radionuclide and metals data will
be collected for the baseline).

Gathering samples with the input and aid of
stakeholders and right-holders on species they feel are
important to culture, lifestyle, and food security will
help to build trust and build a strong tissue baseline
dataset that will be valuable for any future human
health and ecological risk assesments.

The program will be challenging and will require further community
engagement and a well coordinated team to carry out the number of
samples proposed. The sample sizes for the certain SCs required for
radionuclides may be difficult to obtain and the species will need to be
lethally sampled. The costs of chemical analyses, particularly for
radionuclides, is very high.

What are the baseline chemistry
conditions of non-harvested
species that are of importance to
the ecological risk assessment
prior to Project development?

Chemical analyses of a number of secondary tissue types
identified by stakeholdes/rights-holders and the Project.

Non-lethal sampling methods
(metals data will be collected for
the baseline).

Species do not need to be lethally sampled in order to
collect baseline information.

Radionuclides cannot be analyzed using these new methods. However, the
new innovative technique (Metals - ICP-MS) using laser ablation will
maintain industry-standard laboratory techniques and detection limits.

What are the baseline chemistry
conditions of soils that are co-
located with lichen and edible

vegetation samples (e.g., berries

etc.) prior to Project
development?

Chemical analyses of a number of soil samples co-located

with vegetation species (e.g., berries and lichen) identified

by stakeholdes/rights-holders and monitoring air dispersion
in proximity to the proposed site.

Assess soil chemistry (radionuclide
and metals data will be collected for
the baseline).

Provides data that can be used to evaluate
relationships between soil and vegetation chemistry
for numerous contaminants, including Tier 1 and 2

radionuclides; allows for stakeholder and rights-
holder involvement.

The cost of chemical analyses is high.

Hydrology

What is the hydrology like
surrounding the Project prior to
Project development?

Measures of stream flow in large and small streams and
lake levels in the study areas local to the Project and at
study areas that can act as reference areas in the future.

Assess local hydrology and possible
flood or drought conditions.

Provides a comprehensive overview of the hydrology
by assessing numerous endpoints, establishes baseline
hydrological conditions, and identifies areas
potentially impacted by cumulative effects.

Access to study areas local to the Project will be challenging, and
maintaining field equipment may be challenging.

What is the hydrology like in the
region prior to Project
development?

Measures of water levels in regional lakes surrounding the
Project, Ignace, and at lakes of interest to stakeholders and
rights-holders.

Assess regional hydrology.

Provides preliminary hydrology data; ensures a high
level of involvement from stakeholders and rights-
holders in deciding sampling locations and
conducting the sampling.

Provides a limited dataset per lake per year at select lakes.

Which waterbodies may serve as
water supplies or receiving waters
for Project discharge?

Measures of stream flow in the two largest rivers closest to
the Project.

Assess the hydrological conditions
over time in the two large rivers.

Provides preliminary hydrology data to assess which
rivers or lakes may serve as a water supply or
discharge receiving water.

Access to study areas local to the Project will be challenging, and
maintaining field equipment may be challenging.
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Table ES.1

Rationale for selected EMBP design

Question we are trying to
answer

Data types needed to answer question

Method(s)

Strengths

Limitations

Surface Water Parameters

What is surface water quality like
surrounding the Project prior to
Project development?

Measures of water quality in numerous study areas local to
the Project and at study areas that can act as reference areas
in the future.

Assess limnological parameters,
water chemistry, chlorophyll a
concentrations, and phytoplankton
and zooplankton community
composition and abundance.

Provides a comprehensive overview of water quality
assessing numerous contaminants as well as
biological measures; establishes baseline
concentrations and identifies areas potentially
impacted by cumulative effects.

Access to study areas local to the Project will be challenging, and the cost
of chemical analyses, particularly for radionuclides, is very high.

What is surface water quality like
in the region prior to Project
development?

Measures of water quality in regional lakes surrounding the
Project, Ignace, Wabigoon Lake Ojibway Nation, and at
lakes of interest to stakeholders and rights-holders.

Assess water chemistry.

Provides preliminary water quality data; ensures a

high level of involvement from stakeholders and

rights-holders in deciding sampling locations and
conducting the sampling.

Provides a limited dataset per lake per year and will only sample select
lakes, unless the program is extensively expanded.

What is sediment quality like
surrounding the Project prior to
Project development?

Measures of sediment quality in numerous study areas local
to the Project and at study areas that can act as reference
areas in the future.

Assess sediment chemistry and
characteristics as well as benthic
invertebrate community
composition and abundance

Provides a comprehensive overview of sediment
quality assessing numerous contaminants as well as
biological measures; establishes baseline
concentrations and identifies areas potentially
impacted by cumulative effects.

Access to study areas local to the Project will be challenging, and the cost
of chemical analyses, particularly for radionuclides, is very high.

Air Quality, Noise and Light

What are the air quality, noise,
and light levels in the Project area
prior to Project development?

Active and passive ambient air quality data for extensive
list of contaminants; campaign- and seasonally-based noise
and light monitoring data.

Direct measurement using

established and approved regulatory

methods and techniques.

Follows accepted regulatory methods; provides
coverage for complete list of Contaminants of
Potential Concern.

Initial setup and ongoing operating/maintenance costs are high.

What is the spatial and temporal
variability of the air quality,
noise, and light?

Data collected within the local, regional, and site study
areas over a sufficient duration to establish seasonal and
annual trends/changes (over three years).

Direct measurement using

established and approved regulatory

methods and techniques.

Follows accepted statistical and regulatory practices
and provides suitable coverage to assess spatial and
temporal variability and trends.

Initial setup and ongoing operating/maintenance costs are high, and three-
year period may not capture all potential local influences on air quality
data variability (i.e., forest fires).
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Table ES.1

Rationale for selected EMBP design

Question we are trying to
answer

Data types needed to answer question

Method(s)

Strengths

Limitations

Soils

What is the soil quality like
surrounding the Project prior to
Project development?

Measures of background soil quality in numerous study
areas local to the Project.

Assess soil chemistry and quality.

Provides a comprehensive understanding of soil
chemistry and quality by assessing numerous
contaminants, including Tier 1 and 2 radionuclides;
allows for community and stakeholder involvement.

The cost of chemical analyses is high.

What aspects of soil chemistry
and quality will affect air quality
or water transport during
excavation and construction
activities?

Measures of background soil quality in numerous study
areas local to the Project and at study areas that are
downwind.

Assess soil chemistry and quality.

Provides a comprehensive understanding of soil
chemistry and quality by assessing numerous
contaminants, including Tier 1 and 2 radionuclides;

allows for community and stakeholder involvement.

The cost of chemical analyses is high.

What is the natural environmental
radioactivity of surficial soils in
the region prior to Project
development?

Measures of background gamma radiation levels in areas
surrounding the Project.

Handheld radiation survey.

Provides knowledge of specific levels and
distributions of gamma in soil as a reference for
documenting potenital changes to environmental
radioactivity as a result of Project development.

Does not provide data for other naturally occuring radionuclides in soil.
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INTRODUCTION

1.0 INTRODUCTION

The Nuclear Waste Management Organization (NWMO) was established in 2002 with the
objective of developing and implementing a plan for the long-term management of
Canada’s used nuclear fuel. Since that time, considerable resources have been spent on
engagement, decision making, and studies. This process has included the adoption of
Adaptive Phased Management (APM) as the plan, undertaking a siting process for the Deep
Geological Repository (DGR) and other project infrastructure (called the Project) and
conducting preliminary studies. From an initial list of 22 communities, 2 remain in the
siting process as a potential host community for the Project, including Ignace, Ontario (the
Northwestern Ontario region). The NWMO’s aim is to select a single preferred site by
2023.

On behalf of the NWMO, Canada North Environmental Services (CanNorth), in
collaboration with its subconsultants (Geosyntec Consultants International Inc.
[Geosyntec], Independent Environmental Consultants [IEC], and Zajdlik & Associates
Inc.), technical advisors, and academic experts, is designing an Environmental Media
Baseline Program (EMBP) for the Northwestern Ontario region. The EMBP will collect
baseline environmental data to be used to support an Impact Assessment (IA) should the
community remain in the process and become the single preferred site for the Project. A
Preliminary Sample Design Feasibility Assessment report (CanNorth et al. 2019) was
prepared previously to develop and evaluate various design options. The information
presented herein represents the final design of the EMBP based on input received from
stakeholders and rights-holders on the preliminary report.

The NWMO is conducting its activities related to the Project in a manner that protects the
public and the environment, promotes community understanding, and addresses and
incorporates community, First Nations, Métis, and stakeholder concerns, interests and
well-being. As the NWMO has yet to identify a preferred site, it is acknowledged that the
IA process has not been initiated and the Duty to Consult has not been delegated.
Throughout this document, the term stakeholder has been used to identify community
members, agencies, private entities, etc., while rights-holder has been used to identify
Indigenous peoples and communities (i.e., First Nations and Métis). These groups would
be consulted in the event of an IA.

Throughout the report, the term consultant refers to the sampling team that is ultimately
contracted to carry out the EMBP field studies.
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1.1

Study Area Overview

Previous siting studies conducted by the NWMO in collaboration with local communities
and rights-holders in the Northwestern Ontario region established an Area of Interest (AOI)
for the Project that is located approximately 40 km west of Ignace, Ontario, within the
northern portion of the Revell Batholith Temporary Withdrawal Area (see Figure 1.1). The
AOI is defined by an oval that is approximately 4.4 km by 8.7 km and extends from
immediately north of Highway 17 in a southwest direction (Figure 1.2). Within the AOI,
there are two primary roads, a network of operations roads, and temporary access roads
constructed to support borehole drilling and logging, and several small watercourses and
wetlands.

The land required to accommodate the Project will include an approximate footprint of
625 mx 700 m for the DGR surface facilities, and an approximate footprint of
500 m x 500 m for the offsite excavated rock management area (Figure 1.3). There is also
likely to be a buffer that will be cleared beyond the fence boundary to serve as a fire break
in the event of a forest fire in the future. Since the area is heavily forested, it is assumed
there will be a 100-m fire break buffer for the DGR surface facilities and a 30-m buffer for
the excavated rock management area. Additional land will be required for access roads,
water management infrastructure, and potentially a construction camp site. The location of
the Project infrastructure within the AOI is currently unknown.
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Figure 1.1  Site location
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Figure 1.2

Location of Area of Interest that may contain the Project footprint along with current and future boreholes

52 55 58 61
L 1 1 L
B R s B —
»\._/ Q
‘b @
2 s -3 SANDFLAT RD
- 05 RD E K
RIVERRD F/\—J
& )
) 3 \ s,
&, Tw, S e
& IN Ry S,
3 3
R‘RD \ Z,
88+ — noetd-88
ot > // ¢
DYMENT RO \ 7
N/
1G_BHO5 @ IG_BH04
IG_BHO01 V%
S
@
.
_ { o IG_BH06 O 2
3 & (S
S ¢/ -85
8
3 & l \
B $ @ 1G/BH03
g - Scaled Surface Facility Footprint
@ 1G_BHO2 = 625 m X 700 m
(_\ =% Scaled Excavated Rock Management Area
500 m X 500 m Ry
&
\ 'Mennin) &
l'ake; eyt =S
| 1 U ( \ /
552000mE 55 58 61
‘ . - x B Map Sources: Esri "Provinces”: GeoGratis "Hillshade”;
D Revell Batholith Temporary Withdrawal Area “.~ Highway and Arterial Roads Government of ON "Municipality Single Tier"; Natural Resources
o f ~_ l Canada "CanVee"; Tullock Environmental.
Refer to text for full details & disclaimer.
Area of Interest Loca StreEt l:itlcu;gf>1‘)-\k3§r (L’l]icn‘i‘ﬂ;\l:lclen;i?‘f::l‘:l:/lanagc:ncnl Organization
© Active Borehole Site “— Resource/Recreation Road 22/Jan/2020 Geomatics: CC__Reviewed by: KW
: 3 NAD 1983 UTM Zone 15North 3
@ Completed Borehole Site A\ Railroad B E — 2K
. 2 AULT RS Original Scale 1:60.000
© Permitted Borehole Site b Waterbody e N [Figure:
Nuclear Waste Management Organization — June 2020
4 CanNorth

Preliminary Sample Design Feasibility Assessment



INTRODUCTION

Figure 1.3  Surface facilities layout
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1.2 Program Objectives

The purpose of a baseline environmental monitoring program needs to be clearly defined
to ensure that appropriate data are collected. The purpose of this EMBP is to characterize
environmental baseline conditions prior to development of the Project so that potential
effects of the major stages (construction, operation, extended monitoring,
decommissioning, and postclosure) can be measured in the future or that a lack of
detectable effects is defensible. Information from the EMBP can also provide insight to
existing pressures (i.e., industry) or sensitivities (i.e., rare and endangered species) in the
environment and inform Project design elements so as to avoid or minimize potential
cumulative effects.

The focus of this EMBP is on selected environmental components that have the potential
to be impacted by the Project. Sampling focuses on those specific environmental effects
that are “important”, “likely,” and “negative/positive”. A sampling program that obtains
data that are necessary for making defensible decisions for carefully selected
environmental components is ultimately more useful than a program that samples many
environmental components but provides insufficient information to inform defensible
decisions. A key objective in the design of the EMBP is to ensure information of high
importance to the interests of the surrounding communities, stakeholders, and rights-
holders is collected so that the potential for Project-related effects on the environment can
be effectively monitored over the long-term and to support an adaptive management
program. Furthermore, the data collected as part of the EMBP may be used to help assess
cumulative effects and inform the Biodiversity Impact Studies (BIS) that are being
undertaken separately. Field studies for the EMBP and BIS are being conducted
simultaneously; thus, these programs are being coordinated so that the study areas and
information obtained will meet multiple data objectives.

Design of this EMBP is specifically focused on the following five components, which
include those of interest to stakeholders and rights-holders in the area:

Tissue samples (e.g., blueberry chemistry, wildlife and fish tissue chemistry, etc.)
Hydrology

Surface water parameters (e.g., water quality, sediment quality, etc.)

Air quality, noise, and light

Soil (soil quality and gamma radiation)

ok~ w0 N e
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Shallow groundwater (from 0 to 100 metres below ground surface [m bgs]) and subsurface
soil and bedrock (between 0.3 m bgs to 100 m bgs) are also essential components when
conducting site characterization of a DGR facility (CNSC 2018), as the Project has the
potential to affect both the quantity and quality of the groundwater resource and the aquatic
environments through multiple pathways (detailed in the Conceptual Site Model [CSM]
provided in Appendix C). Although these components were included in the Preliminary
Sample Design Feasibility Assessment report (CanNorth et al. 2019) and discussed with
stakeholders and rights-holders at community engagement workshops, they are being
implemented under separate contract by the Geosciences group within the NWMO as part
of the deep drilling program. Detailed designs are, therefore, not included in this report.
The NWMO will remain accountable for addressing concerns raised at engagement
workshops related to groundwater (see Appendix B). Shallow groundwater will also be
included in the safety case, which will include identifying three groundwater systems
(shallow, intermediate, and deep). The shallow groundwater system will be typified by
higher groundwater velocities and oxygenated.

The EMBP will establish the expected concentrations of Contaminants of Potential
Concern (COPC) in the above-listed media to provide part of the information needed to
assess potential changes in the environment resulting from or associated with the Project.
It is acknowledged that this is only part of the assessment, and that there are other
components, such as those being monitored under the BIS, that will require evaluation prior
to the construction of the Project in order to be able to address the larger questions.

The overall objective of the EMBP is to ensure that high quality scientific data and other
invaluable knowledge contribute to a trusted process with credible outcomes. The design
of this program acknowledges that evidence comes in many forms and incorporates
Indigenous Knowledge (1K) and community engagement. This program seeks to integrate
Western science with IK to collect evidence and build the Environmental Pillar in the four
pillar sustainability-based IA framework®. While the data collected from this program will
also contribute to the other pillars (health, social, and economic), separate baseline data
collection programs will be implemented to fill the baseline data needs of these other
pillars. The BIS will also provide essential information to the environment pillar.

! Under the Impact Assessment Act, sustainability means “the ability to protect the environment, contribute to the
social and economic well-being of the people of Canada, and preserve their health in a manner that benefits present
and future generations” (CEAA 2019). Thus, the four pillars of sustainability are human, social, economic, and
environmental.
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1.3 Report Objectives

This report provides details on the selected sampling designs for each of the environmental
components of the EMBP. A Preliminary Sample Design Feasibility Assessment report
(CanNorth et al. 2019) was prepared previously which evaluated the strengths and
limitations of several sampling design options for each component. Stakeholder and rights-
holder input from a series of engagement workshops in early 2019 was a consideration
when identifying possible options. The recommended options were then presented to
stakeholders, rights-holders, and technical experts in order to ensure that the options were
technically sound and that they addressed the interests and concerns of local community
members. The additional input gained from these workshops, detailed in a separate report
that is in progress (see Section 3.1), was used to inform the final sample designs prsented
herein. This report presents the final design options and includes the following information:

e A review of environmental work done to date.

e An overview of considerations that were integral in designing the EMBP, for
example the input from stakeholders and rights-holders; potential Project-
environment interactions; physical, biological, and geochemical nature of the area;
statistical considerations; and guidelines and benchmarks.

e Detailed final sample designs for each of the components included in the EMBP
that maximize the use of IK and community engagement and enables coordination
with the BIS.

e High level Standard Operating Procedures (SOPs) and draft datasheets that provide
information on selected methods, Quality Assurance/Quality Control (QA/QC)
measures, and data recording?.

Data collections and reporting for the EMBP will take place over three years. Annual
reviews and a thorough three-year program update will be completed to modify the EMBP
as needed, based on analysis of data collected each year and on continued feedback from
stakeholders, rights-holders, and technical experts. Furthermore, the data collections will
be modified as needed, based on the results and data needs of other studies occurring
simultaneously, such as the BIS. Ultimately, the data from the various studies will be used
in an 1A should the Northwestern Ontario region be selected as the preferred site.

2 The production of detailed SOPs and finalized datasheets is reliant on the instrumentation chosen by the consultant
and further alignment of study areas and data collections needs with the BIS.
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REVIEW OF WORK COMPLETED TO DATE

2.0

2.1

REVIEW OF WORK COMPLETED TO DATE

Through collaboration with Canadians and Indigenous peoples from 2008 to 2010, the
NWMO developed a nine-step site selection process in order to ensure that the site that is
ultimately selected for the DGR is safe and secure and meets the highest scientific,
professional, and ethical standards. The multi-year, community-driven site selection
process was initiated in 2010 (Step 1: NWMO Initiates the Process), while interested
communities were subjected to an initial screening between 2010 and 2012 (Step 2: Initial
Screening). The next step (Step 3: Preliminary Assessments of Suitability) was initiated in
2015 for the 22 interested communities that progressed through Step 2. The first phase of
Step 3 (Phase 1 — Desktop Studies and Engagement) has been completed, while the second
phase (Phase 2 — Field Studies and Engagement) is ongoing. As of June 2020, two
potentially suitable siting areas remain in the site selection process, including the
Northwestern Ontario region.

A summary of the studies completed for the Northwestern Ontario region as part of Step 3
(Phases 1 and 2) is provided below. A list of the reports consulted in designing the EMBP
is provided in Appendix A.

Step 3: Phase 1 — Desktop Studies and Engagement

Phase 1 studies were completed in order to advance understanding of the environment of
the potentially suitable siting areas, including the Northwestern Ontario region, and to
assess whether it was possible to identify potentially suitable repository areas within each
siting area. Key activities completed in Step 3: Phase 1 include:

e Working with the community to agree on how the work will proceed, including
plans for involvement of citizens and surrounding communities, First Nations, and
Métis;

e Conducting scientific and technical studies to further explore the potential
suitability of the geology in the area and to collect preliminary information on the
local environment;

e Exploring the potential effects of the Project on the long-term well-being of the
community through desktop studies and community engagement;

e Involving community members in the assessments and in learning about the
Project; and

Nuclear Waste Management Organization — June 2020
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2.2

e Summarizing the information learned from the Phase 1 studies to identify and
screen out communities with low potential to be suitable for the Project.

The desktop studies for the Northwestern Ontario region that were reviewed in designing
the EMBP relate to the community profile of Ignace and nearby communities, land use and
protected areas, geology, terrain, topography, watershed boundaries, previously
documented species of concern, commercial and recreational fisheries, and available
regional information on meteorology, air quality, groundwater quality, and sediment
quality. Regional information was obtained from regulatory sources such as the Ontario
Ministry of the Environment, Conservation and Parks (MECP; formerly Ontario Ministry
of the Environment and Climate Change [MOECC], formerly Ontario Ministry of the
Environment and Energy [MOEE]), the Natural Heritage Information Centre (NHIC), and
Ontario Ministry of Natural Resources and Forestry (MNRF). A list of the reports produced
and a summary of the information provided in each as it relates to the components included
in this EMBP is presented in Appendix A.

The NWMO produced a detailed summary report to document the process and results of
Phase 1 and summarize the learning (NWMO 2013). Overall, the Phase 1 studies
completed suggested that the Township of Ignace would be suitable for the Project from
the perspectives of engineering logistics, geoscientific suitability, environmental health
and safety, transportation safety, and social, economic, and cultural effects within the
community and surrounding areas.

Step 3: Phase 2 — Field Studies and Engagement

Step 3: Phase 2 studies were initiated in 2016 as a series of field and engagement activities
of the potentially suitable repository areas that were identified within each of the potentially
suitable siting areas. For the Northwestern Ontario region, five potentially suitable
repository areas were identified, termed the Ignace Withdrawal Areas [IWAs]. Information
from the Phase 2 studies and others were used to select the socially and technically
preferred IWA as the Revell Batholith (IWA-A) and to narrow down the AOI within IWA-
A where the Project could be located (see Figure 1.2). The Phase 2 studies completed thus
far are summarized below.

The BIS, which is currently under design for the Revell Batholith (IWA-A) as part of the
continuing Phase 2 studies, will include biodiversity model(s) and impact studies. It will
be important to ensure proper integration occurs between the BIS and the EMBP in study

Nuclear Waste Management Organization — June 2020
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design, community involvement, data quality objectives (DQO), and impact assessment
methods. Data collected as part of the EMBP will support the BIS and vice versa.

2.2.1 Mapping and Natural Heritage Features
2.2.1.1 2017 Studies

In 2017, Tulloch Engineering (Tulloch) completed desktop studies in combination with
field verifications to narrow down potential siting areas within the five potential IWAs.
Only the information applicable to the socially and technically preferred IWA-A (the
Revell Batholith) is reviewed herein.

As part of the desktop studies, data from various secondary sources were compiled to
produce environmental sensitivity maps of the proposed IWAs, including Ecological Land
Classification (ELC), candidate Significant Wildlife Habitat (SWH), stream reach
classification, and potential presence of Species at Risk (SAR). Select areas were identified
for field verification assessments in order to confirm and further describe identified
environmental sensitivities, confirm the relative absence of sensitivities in those areas
indicated as minimally sensitive, and investigate areas that presented knowledge gaps
(Tulloch 2018a).

The scope of further environmental studies was narrowed down to three borehole sites
(BH-1, BH-2, and BH-3, which have since been renamed to IG_BHO01, IG_BH02, and
IG_BHO03) and four potential borehole access roads within IWA-A. This refined study area
is presented in Figure 2.1, along with the results of the sensitivity mapping for this area.
Detailed environmental characterization is presented in Tulloch (2018b) based on field
investigations from May to November 2017. The key results are summarized below.

According to the ELC, most of the study area consists of undeveloped upland habitat
dominated by jack pine (Pinus banksiana) and black spruce (Picea mariana), and 11% of
the area is classified as wetlands. Soil types range from silty clay/silty loams (fine-textured)
to silty sands/medium sands (coarse-textured), with moisture levels varying from fresh to
moist. Searches were conducted for two rare plant species (Vasey’s rush [Juncus vaseyi]
and brook cinquefoil [Potentilla rivalis]) that were identified by the desktop study as being
possibly present in the area (Tulloch 2018a), but the species were not found (Tulloch
2018b).

The 2017 field studies found 33 migratory bird species in the study area shown in Figure
2.1, which may also breed in the area. Suitable habitat was found for several SAR,
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including common nighthawk (Chordeiles minor) and eastern whip-poor-will
(Caprimulgus vociferus), but only common nighthawk was observed during the field
studies. One distant eastern whip-poor-will call was heard during the survey, but it was
estimated to be approximately 600 m from the study area. An olive-sided flycatcher
(Contopus cooperi) was also observed near a watercourse approximately 100 m from the
study area. The estimated and observed locations of the eastern whip-poor-will and olive-
sided flycatcher are within the AOI that is being studied as part of the EMBP. No sign of
woodland raptor nesting was found (Tulloch 2018Db).

Suitable habitat was found for mountain lion (Puma concolor) in the study area, but
targeted surveys could not be performed due to the large home range of the species. Studies
also found potential foraging and day-roosting habitat for little brown myotis (Myotis
lucifugus) and northern myotis (Myotis septentrionalis) within the area; however, the
presence of these two endangered bat species could not be confirmed.

One permanent watercourse connected to Mennin Lake was considered direct fish habitat,
while three intermittent streams contributing to the main watercourse were considered
indirect fish habitat. Although fish collection was not conducted during the 2017 field
investigation, gill netting, minnow traps, and backpack electrofishing were used to examine
fish species assemblage in the 2016 field sampling (Tulloch 2018a). Finescale dace
(Chrosomus neogaeus), white sucker (Catostomus commersonii), yellow perch (Perca
flavescens), blacknose shiner (Notropis heterolepis), and lowa darter (Etheostoma exile)
were observed during the preliminary field studies in the Revell Batholith (Tulloch 2018a).

Nuclear Waste Management Organization — June 2020
Environmental Media Baseline Program Design 12 CanNorth



REVIEW OF WORK COMPLETED TO DATE

Figure 2.1  Borehole sites and sensitivity mapping
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2.2.1.2 2018 Studies

During the 2018 environmental field study conducted in the Northwestern Ontario region
(Tulloch 2019a), natural heritage field assessments were carried out at five locations within
IWA-A: boreholes 4, 5, and 6 (since renamed to IG_BHO04, IG_BHO05, and IG_BHO06), as
well as two possible future borehole locations (Area of Interest 1 and 2). The locations are
shown in Figure 2.2. Local flora/fauna, SAR, and SWH were identified and assessed in the
field studies, which investigated plants, amphibians, mammals, migratory birds, and fish
species in the study area (Tulloch 2019a). Locations of the biodiversity observations and
study equipment are presented in Figure 2.2.

General methods of investigation for animal species included site reconnaissance, motion
activated wildlife cameras (Trailcams), automated wildlife recordings (Songmeters), and
night acoustic surveys. General site reconnaissance was conducted twice in May and June
2018 at each location. One Trailcam and one Songmeter per site were set up throughout
June 2018. In May and June 2018, three night acoustic surveys were performed. The
Ontario ELC system was employed to describe the local soil substrates and plant
communities. Areas with suitable habitat for Vasey’s rush and brook cinquefoil were
visited to search for these rare plant species (Tulloch 2019a).

As in 2017, common nighthawk was observed in and around the study area in 2018. Olive-
sided flycatcher was the only other SAR bird species observed (calling) in the study area
(Borehole 5/1G_BHO05). Although several of the locations studied had suitable habitat for
eastern whip-poor-will, it was not located in the area during the acoustic nightjar surveys
in 2018 (Tulloch 2019a).

For amphibians, five species were identified in the study area, including American toad
(Bufo americanus), grey treefrog (Hyla versicolor), green frog (Rana clamitans), spring
peeper (Pseudacris crucifer), and wood frog (Lithobates sylvaticus). Mammals observed
by Trailcams on site include black bear (Ursus americanus), Canada lynx (Lynx
canadensis), grey wolf (Canis lupus), moose (Alces alces), and snowshoe hare (Lepus
americanus) (Tulloch 2019a). None of the amphibians and mammals observed in 2018 is
a SAR.

The majority of the study area is covered by jack pine and black spruce (Tulloch 2019a).
Other plant species growing in the area includes speckled alder (Alnus incana), trembling
aspen (Populus tremuloides), and white birch (Betula papyrifera). No rare plant species
were found at any of the locations (Tulloch 2019a).
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Although no fish habitat was found at the future borehole locations, water crossings along
the access roads for boreholes 2 and 3 (IG_BHO02 and IG_BHO03) were assessed for fish
using minnow traps. Fish captured during the assessment included white sucker, yellow
perch, and northern pike (Esox lucius), none of which has an endangered status (Tulloch
2019a).
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Figure 2.2  Locations of observations and equipment in the 2018 natural heritage assessments
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2.2.2 Surface Water, Sediment, and Soil Monitoring

A baseline sampling program of surface water, sediment, and soil around the proposed
borehole sites was initiated in 2018. The purpose of this sampling program is to understand
the background environmental conditions in the area surrounding the borehole locations to
enable monitoring of changes associated with siting activities (Tulloch 2019b). Surface
water, sediment, and soil sampling locations are shown in Figure 2.3.

Surface water was sampled from the 12 locations (see Figure 2.3) in June and October
2018. Samples were taken from only five locations in August because of the lack of water
at the other seven locations. In-situ limnology parameters (pH, temperature, conductivity,
dissolved oxygen, and oxidation-reduction potential) were measured at each location in
August and October 2018 (Tulloch 2019b). Sediment samples were collected using a Petite
Ponar at all 12 locations following the water sampling in October 2018. Soil sampling
occurred at boreholes 1, 2, and 3 (i.e., IG_BHO01, IG_BHO02, and IG_BHO03) in August
2018. Five samples were taken at Borehole 1 (IG_BHO01), nine samples from each of
boreholes 2 and 3 (IG_BHO02 and IG_BHO03), and four samples downgradient of boreholes
2 and 3 (Tulloch 2019b).

All samples collected in the field (water, sediment, and soil) were submitted to AGAT
Laboratories for analysis (Tulloch 2019b). Polycyclic Aromatic Hydrocarbons (PAHS),
Volatile Organic Compounds (VOCs), Petroleum Hydrocarbons (PHCs) and general water
quality parameters (including metals) were analyzed for the surface water samples, while
PAHs, VOCs, PHCs, and general inorganic parameters (including metals) were analyzed
in the sediment and soil samples (Tulloch 2019b).

Tulloch found seven parameters in surface water with one or more exceedances of the
provincial water quality guidelines (MOEE 1994), including pH, aluminum (dissolved),
iron, cadmium, cobalt, total phosphorus, and toluene. However, toluene exceedances were
also detected in the field blank, suggesting potential sample cross-contamination (Tulloch
2019b). All 12 of the sampling locations had at least one exceedance or deviation from
guidelines for pH, aluminum (dissolved), and iron; most sites did not meet the guidelines
for pH values, aluminum, and iron concentrations during any of the sampling events. The
reason for these exceedances is not known; it could be naturally elevated background or
anthropogenic sources. Further sampling conducted as part of the EMBP will aid in
determining the extent and likely source. This type of information will be important for the
evaluation of cumulative effects.
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Cyanide concentrations in sediment were found to exceed the applicable regulatory
guideline at four locations (Tulloch 2019b). In soil, cyanide was also found to be the only
exceeding parameter at Borehole 2 and Borehole 3 (IG_BH02 and IG_BHO03) locations.
Most concentrations of PAHs, PHCs, and VOCs in water, sediment, and soil were below
laboratory detection limits, which were also below applicable regulatory guidelines
(Tulloch 2019b).
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Figure 2.3  Locations of existing water, sediment, and soil sampling stations in the Area of Interest
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2.2.3 Engagement

The NWMO is conducting its activities related to the Project in a manner that protects the
public and the environment, promotes community understanding, and incorporates
community, First Nations, Métis, and stakeholder needs. Throughout Phase 2 of Step 3
(ongoing), NWMO staff and contractors have continued to meet with stakeholders and
rights-holders, including municipal representatives, First Nation and Métis leaders,
organizations and communities, key opinion leaders, community liaison committees, and
citizens to better understand the thoughts and concerns of people who wish to be engaged.
Figure 2.4 shows the locations of the First Nation and Métis communities with whom the
NWMO has entered into Learn More® agreements. The nearest First Nation community to
the AOI is that of Wabigoon Lake Ojibway Nation (WLON).

The engagement activities as part of the Phase 2 studies are being carried out to contribute
to a more detailed understanding of potential Project benefits, identify opportunities to
work together, and determine how potential negative effects of the Project can be managed.
Discussions are ongoing on various topics such as the basis for confidence in the safety of
the Project, local land uses that need to be taken into account in planning field studies in
the area, consideration of Spirit and ceremony, potential economic effects of the Project,
and the long-term vision for the area held by local residents (NWMO 2017a).

Numerous open houses have been held in the area to support ongoing learning and
engagement of people related to each major assessment and field activity (NWMO 2017a).
Representatives from the NWMO have also participated in many community and area
events, and several opportunities have been provided for youth engagement to facilitate
youth in learning more about the Project and to gain youth perspectives.

Specific to the design of the EMBP, the NWMO held a series of workshops in 2018 and
2019 with stakeholders and rights-holders to provide direction to the EMBP design. These
are discussed in more detail below.

3 The NWMO's Learn More Program makes available resources (information and funding) to support participation in
early steps of the site selection process.
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Figure 2.4  Locations of communities in the region
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2.2.3.1 Targeted Community Engagement Workshops

Several community engagement workshops have been held with various Indigenous and
local community groups in the Northwestern Ontario region to provide direction to the
EMBP design*. The workshops were designed to be very informal and collaborative in
nature, with opportunities for people to answer pointed questions and ask their own
questions. The knowledge gained from these workshops is summarized below, while
Section 3.1 provides further details on how the input was considered when designing the
EMBP.

2.2.3.1.1 Round 1

Approximately 105 people participated in a total of 10 community engagement workshops
led by the NWMO that were held between November 2018 and April 2019. The goal of
each workshop was to answer three questions to help inform the design of the EMBP:

1. What are the questions/concerns you have about your environment?
2. What are the current stressors on your environment?
3. What are the key elements of an open and trustworthy monitoring program?

Participants were provided with sticky notes on which to write their responses, and these
notes were then organized and grouped together by the participants as a whole in order to
identify recurring themes. This first round of workshops revealed that the EMBP should
be designed to address the following recurring themes:

e Be honest and transparent, with publicly accessible data.

e Engage with and involve local communities, especially regarding training and
employment opportunities for residents (especially youth) and explicitly
incorporate local input and Indigenous Knowledge (especially from Elders).

e Monitor for potential impacts on air, water and soil quality, fish, vegetation (berries,
mushrooms, wild rice, medicinal plants), and wildlife.

e Respect the land and Spirit.

Appendix B provides a log of the input received from the first round of workshops and
shows how these concerns were taken into consideration in the design of the EMBP. There
were some aspects that could not be directly addressed by the program, and Appendix B

4 As per regulatory requirements, the input was collected in a disaggregated manner. However, for confidentiality
reasons, the input from the workshops is not shown in a disaggregated form in this document.
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provides rationale and suggestions for how they could be addressed in other studies. Some
concerns also could not be incorporated without additional clarification or input from
stakeholders and rights-holders, such as the respectful incorporation of Spirit and
ceremony.

2.2.3.1.2 Round 2

The NWMO led an additional round of community engagement workshops in September
and October 2019, with members of the Study Team representing each of the components
of the EMBP design also attending. The goal of these workshops was to present the design
options developed and presented in the feasibility report (CanNorth et al. 2019) and seek
further input and clarification on how some of the issues and concerns raised during the
Round 1 workshops could be addressed in the EMBP (see Section 3.1.1). As discussed
previously, implementation of the shallow groundwater and bedrock monitoring programs
has become the responsibility of the Geosciences group at the NWMO. However, options
for monitoring these components were evaluated as part of the Preliminary Sample Design
Feasibility Assessment (CanNorth et al. 2019) and were presented to and discussed with
stakeholders and rights-holders at the community engagement workshops. The NWMO
will remain accountable for addressing concerns raised at engagement workshops related
to these components (see Appendix B).

The workshops aimed to answer three questions before completing the final design:

1. Do community members feel that their input from the first round of workshops is
reflected in the preliminary design options?

2. Are the proposed Study Components (SCs) and sampling locations reflective of
local use of the area?

3. Do community members feel that there are any gaps in the design that need to be
addressed?

Overall, the participants felt that their input from the Round 1 workshops was reflected in
the design. A summary of the input received during these workshops is provided in
Appendix B, while more detailed information is provided in a separate report that is in
progress.
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2.3 Path Forward

The EMBP is expected to be dynamic and will need to reflect other studies that are planned,
or being considered, by the NWMO, including the BIS and additional IK that may be
gathered (including a country foods dietary study). The EMBP may also need to adjust to
reflect changes as the project design progresses.

It is important to have open and ongoing dialogue with stakeholders and rights-holders on
the EMBP regarding the approach taken, the information obtained, the need for possible
adjustments, and addressing additional questions and input. This ongoing dialogue is part
of having an honest and transparent program and requires a respectiful relationship with
stakeholders and rights-holders.
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3.1.1

SAMPLE DESIGN CONSIDERATIONS

There are many factors to consider in the design of the EMBP, including community input
and involvement, objectives, potential Project-environment interactions (i.e., the
Conceptual Site Model, or CSM), potential cumulative effects, end uses of the data and
statistical analyses, and regulatory requirements and guidance documents such as N288.4-
10 (CSA 2010) and REGDOC-1.2.1 (CNSC 2018). The sections below provide an
overview of the factors considered in the design of the EMBP for the five components.

Community Input and Involvement

The EMBP has been designed to incorporate community input and IK and also to involve
community members as much as possible in its execution.

Input and Indigenous Knowledge

Consideration of stakeholder input and IK from local First Nation and Métis communities
is imperative in the design of a successful baseline program that is accepted by local
communities. As discussed previously (see Section 2.2.3), the NWMO has been actively
engaged with stakeholders and rights-holders throughout the site selection process, and
input obtained from these engagement sessions has been considered in the design of the
EMBP. It must be emphasized that the EMBP presented is not static and will be reviewed
annually and modified every three years as needed, based on data collected in previous
years, on coordination with other study components, and also on continued feedback from
stakeholders and rights-holders. Furthermore, due to difficulties experienced as a result of
COVID-19, this document as it stands has not undergone final review by Indigenous
groups; NWMO is committed to the participatory process and comments received in the
future will be considered when revising the document during the review. This process is
illustrated in Figure 3.1.
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Figure 3.1  Adaptive management process for Environmental Media Baseline Program

Environmental Media
Baseline Program
(EMBP)

As discussed in Section 2.2.3, a series of community engagement workshops were held in
2018 and 2019 in an effort to obtain input to inform the study design. Appendix B provides
a log of the input received from the first round of workshops, which illustrates how these
concerns were taken into consideration in the design of the EMBP. The key feedback from
the second round of workshops that was considered in the final design is summarized in
Table 3.1. During both rounds of workshops, participants repeatedly expressed concerns
over cumulative effects of the Project and the importance of Spirit and ceremony.
Appendix B provides a log of the input received from the first round of workshops that
shows how these concerns were taken into consideration in the design of the EMBP. The
key feedback from the second round of workshops that was considered in the final design
is summarized in Table 3.1.
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3.1.1.1 Cumulative Effects

One concern raised repeatedly in the workshops pertained to cumulative effects and a
desire to understand how the Project may interact with existing levels of COPC in the
environment. In other words, it was important to the stakeholders and rights-holders that
the Project not be assessed in isolation, but rather in combination with the existing
environment. As baseline monitoring will occur prior to the occurrence of any Project-
related activities and account for spatial and temporal variability, the results will provide a
comprehensive representation of the current environmental conditions in the area. This will
form the basis upon which the effects of the Project are evaluated. The potential effects of
the Project would be assessed in the effects assessment stage of an 1A (see Figure 3.2),
with models providing estimates of the levels of COPC due solely to the Project. These
would then be added to the levels established during the EMBP plus those occurring from
other potenital future activities to arrive at cumulative levels that can be either compared
to fixed limits (e.g., regulatory criteria, discussed in Section 3.5) or compared to the
baseline levels to evaluate the degree of change expected. The data collected as part of the
EMBP is only part of the story and the data from other studies, such as the BIS, will also
contribute to overall understanding of cumulative effects.

3.1.1.2 Spirit and Ceremony

During both Round 1 and Round 2 workshops, the importance of Spirit and ceremony was
a recurring theme. The EMBP has been designed with this in mind; however, it is not
prescriptive and identifies possible opportunities for the inclusion of Spirit and ceremony,
such as:

e Participation of all field staff in cultural awareness training;

e Following cultural field protocols prepared by WLON;

e Holding ceremonies for the killing of fish or animals as part of the sampling
programs; and

e Making offerings of tobacco as a show of respect for the land, its inhabitants, and
its history.

The Study Team is not in a position to determine what is important from a spiritual or
ceremonial standpoint. The NWMO is committed to working with WLON to ensure that
they can lead this aspect of the program as desired.
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Table 3.1 Summary of key feedback from Round 2 workshops and impact on design
Component Category Preliminary Design Feedback Final Design
_ Originally not included since it Many community me.:r_nbers from Black bear is identified as a primary Study
Tissues Black bear was assumed that local people Ignace eat black bear; it should be .
. Component for the tissue component.
do not eat black bear. included.
Include deer and moose as Around the AOI, deer are more No change to program; moose and deer were
Tissues Deer/moose prevalent than moose (moose are more originally identified as primary Study
Study Components.
common further east towards Dryden). Components.
. Include moose liver as a Study | People avoid liver due to flukes and No chgn_ge to program; moose/pieer organs
Tissues Moose was originally identified as a primary Study
Component. spots. .
Component for the tissues component.
. Agquatic birds - Appendix F_Ilstec_j SNOW goOse People eat Canada goose but not snow Snow goose no longer identified as a
Tissues . as a potential primary Study )
herbivores c goose. primary Study Component.
omponent.
Select ruffed grouse to be . . . Keep ru_ffed (or spruce) grouse; ptarmigan
. Upland game : Consider selecting ptarmigan as only migrate to the area during the winter
Tissues . representative Study - .
birds representative Study Component. months and are, therefore, not representative
Component.
of year-round exposure.
Ranked as ‘Not Required’ . . . No change to program; Ignace is too far
. (i.e., not included in design), There IS an apiary at the community from the AOI to represent local exposure to
Tissues Honey I . . garden in Ignace (no other apiaries or .
argely due to difficulty in . honey bees (foraging range of 10 km
- farmed hives closer to the AOI). ; ;
obtaining samples. maximum from hive).
Communication with MNRF has confirmed
Sampling The program is designed to Consider roadkill, tissues from they do not lead controlled bear hunts. If
Tissues method obtain as many samples as controlled bear hunts from MNRF, possible, samples of roadkill can be
(minimize lethal possible as donations from local grocery store in Ignace that collected and sent for analysis with other
hunting) Kills by community members. butchers moose. community samples, but an agreement
would need to be set up by NWMO.
Invasion of I Lo Toxic algal blooms are currently No change to program; monitoring of algal
- Monitoring of algal species is L9 . . .- . :
Surface Water toxic algal . - occurring in Manitoba and there is species is part of the program, which will
included in the phytoplankton . X .
Parameters blooms from the concern they may move east and establish a baseline to which temporal
component of the program. .
west invade the study area. changes can be assessed.
. . . Recording of wildlife bioacoustics has been
. . Interest in understanding and tracking TR .
Air Quality, . . S . - added to the Biodiversity Impact Studies
. . No inclusion of wildlife animal calls, which may also be of
Noise, and Noise . . . - (BIS) to allow for the measurement of
- bioacoustics. particular cultural and spiritual . .
Light diurnal patterns, seasonal fluctuation, and
relevance. . L
behaviour characteristics.
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Table 3.1 Summary of key feedback from Round 2 workshops and impact on design (continued)
Component Category Preliminary Design Feedback Final Design
Monitors are planned for the three nearest
communities (WLON, Dyment, Ignace) to
Air Quality, . o . ensure radiation is measured at relevant
Noise, antt)j/ Air Quality Radlatlpn monitoring s Important to und_er§tand the potential locations; these communities have available
. included. pathways for radiation-related effects. : o
Light a source of power for active monitoring
equipment, which will increase the
probability of collecting quantifiable data.
Not included as a COPC, as Cumulative effect; there is a lot of Glyphosate has been added as a COPC for
COPC Glyphosate glyphosate will not be released | concern from every community group select media at select sample locations
to the environment as a result related to glyphosate use by the (surface water in the AOI, berries, wild
of the Project. forestry industry. mushrooms, groundwater, soil).
Some general feedback was obtained:
- Pray to give you the best
knowledge for how to look after it.
- Always give thanks. There are many considerations around the
- Keep in mind that everything is incorporation of Spirit, prayer, and
alive. ceremony. What is important from a spiritual
- Use water ceremony prior to water or ceremonial standpoint must be led by
N Incorporation of A_cknowledged that it is sampling campaign. o WLON. We suggest that_it be considered to
Spirit/ Spirit and important and can be - Moon ceremony (which is held ask WLON how they wish to conduct the
Ceremony ceremony incorporated, but further input during full moons) could be ceremonies, prayers, and spritual elements
required from community. completed prior to starting the light | that would be required and who they would
monitoring campaign (which must want to lead it. If appropriate, the
be completed with no moon). consultant(s) could be included in this
- Use ceremony to ask how discussion, but it may be that WLON prefer
ceremony should be incorporated. to keep these practices to themselves.
- The only way to appreciate water
and the power it holds is to go
without water (fast).
To engage youth and visual !earners, The design of the Data Management System
General Visual tools the program ngeds to bg designed to is part of a separate contract, but
be visual (pictures, videos) and . . . . .
accessible via social media. considerations are discussed in Section 9.2.

Note: A log of comments and input received during the workshops can be found in Appendix B.
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3.1.2 Involvement

The NWMO is committed to investing in building skills and capacity of youth and
community members in the municipal, First Nation, and Métis communities engaged in the
site selection process to position them to secure jobs related to future phases of the Project
or other large projects in the area. Thus, in designing the EMBP, it was imperative to
determine the community’s level of interest in implementing the program and outlining
steps to be taken to ensure that level of interest is achieved.

The WLON, which is the closest First Nation community to the Project, has a vision of
forming an environmental services provider. Some of the community members are already
participating in environmental sampling being conducted as part of the Phase 2 studies in
the Northwestern Ontario region. To further this vision, the EMBP has been designed to
provide numerous opportunities for community member involvement in its execution to
enable capacity building. As discussed throughout sections 4.0 to 8.0, this could include
one or more of the following actions:

e Acting as field assistants and/or guides for studies that require trained consultants
to lead the work.

e Providing cultural training or protocols to field staff involved in the sample
collection.

e Being trained to conduct sampling independently (e.g., collecting surface water
samples in the region as part of the regional community-based surface water quality
monitoring program [see Section 6.2.1.4 for further details]).

e Conducting a traditional foods dietary survey where community members are hired
and trained to conduct interviews (see Section 4.2.1 for more information).

e Collecting tissue samples to submit for chemical analyses during routine hunting
and gathering activities (see Section 4.2.1.5 for more information).

e Hiring a community liaison and/or elder to assist in the coordination of the tissue
sampling program and to aid in the dissemination of information back to leadership
and the broader community.

e Having a representative from the local First Nations and Métis communities to lead
the Spiritual and Ceremonial aspects of the EMBP as desired.

There are a number of other training opportunities that could be provided to local
communities prior to and during the EMBP that are in addition to the hands-on training
gained through working with a consultant to conduct field sampling. These could include
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3.2

training videos, conducting school visits, or having students collect samples as part of
school projects or having a school field trip. In 2019, members of local Indigenous
communities participated in environmental monitoring training provided through ECO
Canada’s BEAHR (Building Environmental Aboriginal Human Resources) Indigenous
training and employment program(s).

Conceptual Site Model

The NWMO developed a preliminary description of the Project that provides a proposed
site layout and describes the works and activities likely to be associated with the
construction, operation, extended monitoring, decommissioning, and postclosure phases
(NWMO 2016). Our Study Team used this preliminary description to develop a CSM for
the biophysical environment for the Project, which is presented pictorially in Figure 3.3.
Further details are presented in Appendix C. The CSM integrates information to identify
how the various Project components and stages interact with one another and the
environment. This is important to the design of the EMBP in helping to identify the
following for each component:

e Study areas;

e Study Components (SCs);

e Contaminants of Potential Concern (COPC);
e Potential pathways of effects; and

e Assumptions.
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Figure 3.3  Conceptual Site Model for the biophysical environment
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Note: 1000 m reflects the extent of deep drilling being completed by NWMO.
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3.2.1 Study Area

The EMBP will include monitoring the boundary of the facility that may be located
somewhere within the AOI (called the Site Study Area [SSA]), in environments
surrounding the facility (called the Local Study Area [LSA]), and in some cases, in a larger
area (called the Regional Study Area [RSA]). The proposed LSA and RSA for each of the
components of the EMBP differ and are discussed within respective sections of this report
(i.e., sections 4.0 to 8.0). The setting of study areas is illustrated in Figure 3.4.

In addition to examining areas in the SSA and LSA that could be subject to future Project
impacts, study areas are being established that can act as reference areas in the future.
Sampling reference areas will aid in determining whether temporal changes can be
attributed to the Project or are due to other factors such as climate change, natural
variability, or other anthropogenic sources. As described in various sections throughout
this report, assessment of cumulative effects is a key component of the study design and
will be an important factor in baseline study area characterization and selection of sampling
locations.

Figure 3.4  lllustration of setting of study areas
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Adapted from Ministry of Natural Resources and Forestry (MNRF 2015a).
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3.2.2

3.2.3

Study Components

Study Components (SCs) can encompass aspects of biological (e.g., moose, algae, etc.),
physical (e.g., change in aquatic habitat, change in topography, etc.), and social (e.g.,
increased population, increased traffic, jobs, road access to wilderness, impacts on natural
resource use, etc.) environments and are selected with consideration of potential residual
environmental effects to be included within a future IA. The SCs for the EMBP are very
specific to each of components (i.e., tissue, surface water, etc.) and are discussed within
respective sections of this report (i.e., sections 4.0 to 8.0).

Contaminants of Potential Concern

A comprehensive list of COPC is required for a baseline sampling program to provide a
complete picture of the natural constituents in the environment; however, it is also
important that the COPC list meets project objectives, is relevant to potential project
interactions with the SCs, and is not cost prohibitive.

In general, only those contaminants with the highest potential for having interactions with
the Project have been identified as COPC. There are some exceptions where a contaminant
was included due to a high level of community concern, and the potential for cumulative
effects. For example, the herbicide glyphosate is not expected to have any Project-
environment interactions, but it may be present in environmental media being sampled as
part of the EMBP due to its use by the forestry industry or in invasive vegetation
management. Glyphosate was not included as a COPC in the Preliminary Sample Design
Feasibility Assessment report (CanNorth et al. 2019); however, the Round 2 community
engagement workshops revealed that there is a high level of concern around the use of
glyphosate and its environmental fate and, thus, it has been included as a COPC for those
media identified as being of highest concern by community members (e.g., surface water,
berries, etc.). The collection of information on levels of glyphosate in various
environmental media may also provide valuable insight into aspects of the BIS.

The COPC list for Year 1 of the EMBP was developed in collaboration with the NWMO,
with consideration of stakeholder and rights-holder concerns, and with consultation of
numerous reports (Amiro 1992; Ontario Hydro Nuclear 1993; SENES 2012; NWMO
2017b; Liberda and Leung 2018). The Preliminary Sample Design Feasibility Assessment
report (CanNorth et al. 2019) provided the rationale for the selection of COPC. Appendix
D summarizes the COPC list by media. The list contains a wide suite of parameters,
including numerous metals and radionuclides, as well as generic parameters routinely used
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3.24

3.25

to characterize components of the environment. The list will be re-evaluated as part of the
annual reviews to ensure it is remains comprehensive and relevant.

For the radionuclides, different tiers were identified. The Tier 1 radionuclides are those
that have been identified as being potentially present due to the Project (either construction,
operation, or postclosure). This includes tritium (H-3), carbon-14 (C-14), strontium-90 (Sr-
90), iodine-129 (1-129), cesium-137 (Cs-137), and radium-226 (Ra-226), as well as radon
(Rn-222) and krypton-85 (Kr-85) for air only. In addition, gross-a and gross-p levels are
being measured to characterize the background values. There are two classes of Tier 2
radionuclides: the first are artificial radionuclides and the second are the natural
radionuclides. For the artificial radionuclides, there is no reason that these isotopes would
be present under background conditions; thus, a limited number of samples will be
collected. For the natural uranium and thorium series radionuclides and potassium-40 (K-
40), information on background levels will be important to understand the natural levels
and to understand measured gross-a and gross-f. In addition, the uranium isotope and K-
40 data may also be used as a quality control indicator on the spectral gamma borehole
logging data.

Potential Pathways of Effects

In order to focus design of the EMBP on the Project, it is important to understand the
multiple pathways through which the Project could affect the various environmental
components during each Project phase. Examples of potential Project-related interactions
include blasting residuals, combustion by-product emissions, suspended particulates,
treated effluent(s) releases, accidental surface releases, noise and light during construction
and operation, and run-off or leaching from disturbed soils and the excavated rock pile.
Further information on potential pathways of effects is provided in the CSM in Appendix
C.

Climate Change Impacts

The NWMO prepared a method development document in 2019 to anticipate the impacts
of climate change on the DGR study sites (Roberts et al. 2019). Recent climate projections
predict a 3°C to 4°C increase in temperature by the 2050s and an approximate increase of
6°C by the 2080s. In general, this increase in average temperatures is expected to be more
substantial during winter months compared to summer months (approximately 1.8°C
greater change in winter in the 2050s and 2°C greater change in the 2080s).
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3.2.6

In the Northwestern Ontario region, precipitation is expected to experience an increase of
50 mm/year to 75 mm/year by the 2050s and a 100 mm/year to 125 mm/year increase by
the 2080s (Roberts et al. 2019). The projected increases in annual precipitation are mainly
driven by an expected increase in winter and spring precipitation. Obtaining strategic
baseline meteorology and hydrology data will aid in Project planning for water
management in consideration of these predicted climate change effects.

Historic and Current Land Use in the Area

A review was undertaken of historic and current land use in the area to help identify
potential components that may have Project interactions and need consideration in the
study design and future cumulative effects assessment. Being located in northwestern
Ontario, there is a high likelihood that there are historic and/or current mining operations
in the region. Forestry operations (cutting, milling, etc.) are also widespread in the region.

3.2.6.1 Historic Activities

Using the Abandoned Mines Information System (AMIS; MNDM 2019), no abandoned
mines were found within the AOI or Revell Batholith Temporary Withdrawal Area, as
shown in Figure 3.5; however, there are several abandoned mines in the region, including
several that are in close proximity to the Mennin Lake drainage downstream of the AOI.
According to AMIS, the abandoned mines contain a variety of hazardous features such as
water-filled shafts, rotten tramway and mill foundations, leaching and tailing areas, and
open cuts.

3.2.6.2 Current Activities

Land use in the area is shown in Figure 3.6. The land features consist mostly of forest,
pasture, wetlands, and open land with man-made or recreational looking paths and trails.
There are limited transportation corridors and no discernable development in the immediate
area.

There are no active mines within 25 km of the AOI; the nearest mines are Rainy River
Gold Mine 165 km to the southwest and North American Palladium Ltd (Platinum Group
Metal Mine), located approximately 190 km to east (Ontario Prospectors Association
2019). The Goliath Gold Project is a proposed open-pit and underground gold mine located
approximately 35 km to the northwest of the AOI (see Figure 3.5). It recently completed
its federal Environmental Assessment, receiving government approval in August 2019 to
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proceed with obtaining additional authorizations and permits. The Bending Lake Iron
Project, located approximately 20 km south of the AQI, is a proposed iron ore mine and
on-site metal mill that is currently in the A stage (see Figure 3.5).

The most active industry in the region is forestry. The AOI and surrounding LSA is
predominantly located within the Wabigoon Forest Management Unit (MU #130), within
the Dryden District and the Northwest Region of the MNRF. The northern quarter of the
LSA is within MU #535 (Dryden Forest). As per the Forest Management Plans for MU
#130, the total planned harvest area was 70,946 hectares (ha) from 2008 to 2018, and
57,051 ha from 2019 to 2029 (MNRF 2019). Between 2008 and 2018, only 67% of the
planned harvest area was in fact harvested because of the down turn in the forest economy
(Domtar 2018). Current and planned forestry land uses for the region and AOI are
described in the Forest Management Plans for MU #130 and MU # 535. The plans can be
accessed at https://nrip.mnr.gov.on.ca/s/fmp-online?language=en_US. The spatial data
underlying the maps in the plans were not available from the MNRF at the time of writing
and, thus, forest land uses have not been included on Figure 3.6. Pesticide (VisionMAX™
Silviculture Herbicide # 27736 at a concentration of 356 grams of glyphosate per litre) is
applied annually in MU #130 by aerial spraying over a two-month period, generally from
August 1 through to September 30, for site preparation or vegetation management of
regenerating areas.

Other active operations in the area include hydro dams, with the nearest dam approximately
100 km northwest at Lac Seul. Additionally, Ontario Power Generation (OPG) operates
the Atikokan Generating Station, which was converted to operate on biomass in 2014,
approximately 50 km southeast of the AOI is constructing a thermal development
approximately 90 km southeast at Atikokan. The International Institute For Sustainable
Development (11SD) also has their Experimental Lakes Area, with 58 small lakes and their
watersheds set aside for scientific research around the impacts of climate change,
agricultural runoff, water management, contaminants such as mercury and organic
pollutants, and a growing list of chemical substances. However, the nearest lake is over
100 km to the west of the AOI.
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Abandoned and potential future mines in the region
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Figure 3.6  Land use map of the of the region
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3.2.7 Assumptions

3.3

A number of assumptions had to be made about the Project when designing the EMBP
because the Project design and location have not been finalized. Detailed assumptions are
provided in the CSM (Appendix C).

Potential Cumulative Effects

The assessment of cumulative effects is an important part of the 1A process, and the data
collected as part of the EMBP will contribute to this component of a future 1A should the
community remain in the process and become the single preferred site for the Project. As
discussed in Section 3.1.1.1, it was important to the stakeholders and rights-holders that
the Project not be assessed in isolation, but rather in combination with the existing
environment. Potential cumulative effects can arise from historic, current, or future
anthropogenic activities in the area (see Section 3.2.6), and these can be identified through
the following means:

e Conducting database searches and investigating other information sources;

e Gathering local community knowledge and IK;

e Collecting detailed site characterization data during the field studies; and

e Evaluating field observations and lab results during the annual and three-year
reviews of the EMBP.

There is also the potential for cumulative effects that are not directly related to Project-
environment interactions but that could arise as a result of the Project such as a population
increase in Ignace or alterations to tourism. All these factors were considered in the study
design for the EMBP, including selection of COPC, SCs, study areas (i.e., inclusion of
reference areas, see Section 3.2.1), and information recorded during data collections. For
example, and as discussed in Section 3.2.3, the herbicide glyphosate is not expected to have
any Project-environment interactions, but it has been included as a COPC because of the
potential for cumulative effects based on its high use in the area by the forestry industry.

An important component of site characterization during Year 1 of the EMBP field studies
will be recording land use and other relevant information at sampling locations. This will
enable an assessment of potential cumulative effects and help determine if there are
historical or current anthropogenic activities in the area that may deem a study area not
representative of baseline or reference conditions (for example, see Section 6.2.1.3). Data
categories to document these components (e.g., land use, nearby industry or agriculture,
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3.4

indications of soil run-off or contaminants entering or in the water) are included on the
field forms included in Appendix J. This information only needs to be recorded at sampling
locations when first visited, or if land use or one of the other data categories changes. Local
knowledge and IK may also be able to indicate areas impacted by historical activities that
are not identified through desktop research and environmental records. The EMBP will be
continually adapted to modify study areas and other study components as needed.

Statistical Considerations for Sample Design

As discussed previously, the purpose of the EMBP is to sufficiently characterize
environmental baseline conditions prior to development of the Project such that potential
effects can be measured with a pre-specified degree of uncertainty or that an absence of
detectable effects is not due to insufficient samling effort. In order to develop a sampling
program that is sufficiently powerful to defensibly demonstrate that an effect has or has
not occurred, the statistical design of the program must be carefully considered.

When designing a sampling program to collect data that will be used to make decisions
about the effect of a project using data collected from the natural environment, sample size
is a key component. The required sample size is influenced by the following three factors:

e The amount of natural variability, as natural sources of variation affect the ability
to make conclusions about the effect of a project. If there is a large amount of
variability, more samples need to be collected to understand that variability and to
make good decisions.

e The Critical Effect Size (CES), which is a measure of how much change is to be
detected/acceptable. The CES for a given measurement endpoint may be different
for different Project phases. For example, in Years 1 to 10 of the Operation phase,
a CES might consider the change in a measurement endpoint between the “before”
and “after” phases. Subsequent to Year 10, a CES might be the magnitude of change
in the temporal trend of Project-affected areas relative to control or reference areas.
The number of samples required is inversely related to the degree of change to be
detected (i.e., fewer samples are required for detecting larger changes).

e The amount of certainty required for any conclusions drawn from the data regarding
whether or not the Project is having an adverse effect. The more certainty required,
the more samples are required.
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When making decisions about a Project-associated effect, two types of errors can be made:
a Type | error, whereby it is concluded that the Project is having an effect when it actually
is not; and a Type Il error, whereby it is concluded that the Project is not having an effect
when it actually is. Both of these errors can be reduced by collecting more samples, but
there is a threshold at which point collecting more samples does not significantly lower the
rates for these errors. Figure 3.7 shows that the more errors in conclusions we are willing

to accept, the fewer samples are required. It also shows that as the size of the effect we
would like to detect gets smaller, the number of samples increases.

Figure 3.7  Sample size estimation for a hypothetical biological measurement endpoint
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Statisticians have developed methods to estimate sample sizes for a specific statistical test
once the CES and Type | and Il error rates have been selected. Inputs to these methods
should be sought from regulators, rights-holders, and stakeholders. Initial sampling is
necessary to understand and estimate local variability in order to obtain preliminary sample
size estimates. Since the necessary input on the CES and acceptable levels of uncertainty
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have not occurred yet, and only limited (if any) sampling of the environmental components
has been conducted, preliminary sample sizes have been estimated by the Study Team.
This was completed using their knowledge of similar systems, such as environmental
monitoring programs for mining operations or power generating stations, to estimate the
following: expected variability for those variables that will be measured; the degree of
change that has been typically considered as unacceptable by subject experts; and
conventionally accepted degrees of uncertainty (i.e., the three critical statistical design
elements listed above) when making decisions using information that is naturally variable.
In addition, best practices, literature, and widely used guidance documents helped guide
the decisions made for the Year 1 field program, which is scheduled to run from Fall 2020
through to the end of Summer 2021. As discussed below, the sample sizes employed during
Year 1 of the program will be updated during annual reviews as additional information
becomes available.

The focus of Year 1 of the EMBP is to understand variability for each SC primarily within
the LSA and, to a lesser extent, in the RSA. Understanding variability allows for more
effective apportionment of sampling effort in later years to generate a baseline dataset that
will meet data quality objectives. In the absence of knowledge regarding variability,
statistical designs should, in general, be balanced to the extent possible. That is, the same
number of samples should be collected for each of the factors being considered.
Consequently, the initial sampling design collects more samples from areas that are
expected to not be affected by the Project than is typical of environmental sampling
programs.

Since variability for a given SC is known to vary by “levels” of a “treatment” or category,
samples are collected within each level of a treatment. For this design, “treatments” for
water samples are reference and exposure areas, while “levels” are ponds, lakes, streams,
and rivers. The program has been designed with the goal that sufficient samples are
collected within each treatment level to make statistical comparisons that satisfy data
quality objectives. The number of samples may be modified in subsequent years in
consideration of variability, the likelihood of a Project-environment interaction, and the
importance of the particular SC or sampling location to stakeholders and rights-holders.

Repeated samples of the same sampling unit are sub-samples. Sub-samples can be used in
statistical models to estimate the within-sample variance, which increases the ability to
reliably detect change. However, when the expectation is that there is little within-sample
variance or that the within-sample variance is small relative to the among-sample variance
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for a fixed total number of samples, a more effective design is to reduce the number of sub-
samples and to increase the number of samples. The relative magnitudes of within and
among sample variances are currently not known, and the experience of the Study Team
was used to determine the number of sub-samples to collect in the first year of the EMBP.
The within, and among, sample variances will be estimated following Year 1 to refine the
program and revise the number of sub-samples as necessary.

Guidelines and Benchmarks

When developing the sample design, applicable guidelines and benchmarks must be
considered to ensure the data ultimately collected as part of the EMBP is of high enough
quality to meet these guidelines. Some potential sources of these guidelines are
summarized in Table 3.2.

The NWMO developed interim acceptance criteria for the protection of persons and the
environment from non-radiological impacts for surface water, groundwater, soil, sediment,
and air (NWMO 2015, 2019). The interim acceptance criteria are primarily based on the
applicable guidelines, supplemented as needed by internationally developed guidelines and
literature. These acceptance criteria are being used in the NWMO postclosure safety
assessment (see Table 7-1 of NWMO 2017b) and are, therefore, also highly relevant as an
evaluation tool.
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Table 3.2 Sources of applicable regulatory guidelines
Medium Agency Standard
Tissues Canadian Council of Ministers of | Canadian Tissue Residue Guidelines for the Protection of Wildlife

the Environment (CCME)

Consumers of Aquatic Biota.

Surface Water

CCME

Canadian Water Quality Guidelines for the Protection of
(Freshwater) Aquatic Life, and for the Protection of Agriculture
(Irrigation and Livestock) .

Government of Canada

Federal Environmental Quality Guidelines for surface water quality.

Ontario Ministry of Environment,

Quality Conservation and Parks (MECP) Provincial Water Quality Guidelines.
Health Canada Guidelines_for Canadian Drinking Water Quality and Recreational
Water quality.
British Columbia Ministry of Water Quality Guidelines: Aquatic Life, Wildlife & Agriculture;
Environment (BCMOE) @ Drinking Water Sources; and Recreation.
Sediment CCME Ca_nadian Sediment Quality G_uideline§. _
Quality MECP SO|I,_ G_roundV\_/ater and _Sedlm_ent _Slte Condition Standards and
Provincial Sediment Quality Guidelines.
Ambient Air Quality Criteria (AAQC) for a wide array of
MECP contaminants (5,100) that include short-term (10 minute, 1 hour and
Air Quality 24 hour) and long-term (annual) standards.
CCME Canadian Ambient Air Quality Standards (CAAQS) for nitrogen
dioxide, sulphur dioxide, fine particulate matter (PM,5) and ozone.
MECP Soil, Groundwater and Sediment Site Condition Standards.
Groundwater Federal Interim Groundwater Quality Guidelines for Federal
Quality Government of Canada C . .
ontaminated Sites.
Guidance for Evaluating Human Health Impacts in Environmental
Assessment: Noise (uses a change in highly annoyed persons as in
Noise Health Canada indicator of eff_ects, which is calculate_d bz_ased on equations _developed
by the International Standards Organization (ISO) and United States
Environmental Protection Agency (U.S. EPA).
MECP Environmental Noise Guideline Stationary and Transportation
Sources — Approval and Planning Publication NPC-300.
MECP Soil, Groundwater and Sediment Site Condition Standards.
Soil Quality CCME Canadian Soil Quality Guidelines for the Protection of Environment

and Human Health.

Government of Canada

Federal Environmental Quality Guidelines.

Note: Table 7-1 of NWMO (2017b) also provides interim acceptance criteria for non-radionuclides for surface water,
groundwater, soil, sediment, and air.
@Secondary source; to be used if federal or provincial value is unavailable.
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4.0

4.1
4.1.1

TISSUES

This section contains the design details for the recommended option for the tissues
component of the EMBP. This component of the program relates only to tissue chemistry
and not to species presence/absence and health of SCs in the region. Community diversity,
population health, habitat studies, Species at Risk (SAR), and other studies of ecological
SCs will be included as part of the BIS that is currently being designed. Detailed study
design information is provided below and summarized in Appendix E and Appendix F.

Data Objectives and End Use
Data Objectives

Baseline tissue concentrations are necessary for the future assessment of risk to SCs
through the human health and ecological risk assessment components of an IA as well as
for establishing pre-operation values for potential future monitoring programs. Tissue
baseline concentrations are also essential to NWMO to develop site specific concentration
ratios used in safety assessment modelling and in the development of Derived Release
Limits (DRLs) during operations. Tissue chemistry of SCs is of particular interest to
stakeholders and rights-holders in the region as demonstrated by the input provided during
workshops held by the NWMO (see sections 2.2.3 and 3.1). During the workshops, concern
for plants, wildlife, traditional foods, and traditional medicines was a common theme
expressed by stakeholders and rights-holders in the region (Appendix B). To adequately
meet data objectives related to both community assurance and scientific rigour, it is
necessary that the tissue chemistry monitoring be inclusive of a wide network of both local
and regional sampling locations, COPC, and SCs, and that a high level of stakeholder and
rights-holder involvement, engagement, and sample coordination be maintained
throughout the program.

The primary data objectives of the tissue component of the EMBP are to 1) characterize
the variability of a wide range of tissue-based SCs in the local and regional study areas for
tissues (LSATis and RSATis) under current conditions for incorporation into human health
and ecological risk assessments, 2) provide the necessary baseline data for the development
of a potential future long-term monitoring program to address environmental, human
health, and stakeholder and rights-holder concerns relevant to the Project, and 3) establish
Permanent Sampling Plots (PSPs) to assess the potential transfer of contaminants from air
dispersion to soils and biological tissues within the LSATis.
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The data objectives for the LSATis are primarily driven by potential Project interactions
and the potential for localized cumulative effects in the AOI and the Mennin Lake drainage.
Project components that have the potential to impact the local environment during each
project phase (Project interactions) are detailed in the CSM provided in Appendix C. Data
objectives are also driven by potential Project interactions with stakeholders and rights-
holders in the region, including possible effects of the Project on human and ecological
health and the ability of rights-holders to maintain their traditional way of life.

The data objectives for the RSATis are primarily driven by stakeholder and rights-holder
engagement activities and include providing community assurance and addressing
perceptions, building relationships, and addressing the potential for cumulative effects.
They are also driven by the need to include reference sampling locations for the LSATis
samples. To meet these data objectives, the sample design extends beyond the LSATis to
include regional study areas to capture natural variability in select SCs in the RSATis.

In order to meet the data objectives, primary and secondary SCs were selected for sampling
based on the potential for Project interactions, on the importance to the stakeholders and
rights-holders in the region, and whether they would be important for future risk
assessment work in support of an 1A. The selection of certain SCs was based on those that
the communities feel are most important, even if there is a low probability of the SC having
a Project interaction (see Section 4.2.1.2).

Data End Use
The tissues baseline data will be used to:

e Establish variability in SCs of concern to stakeholders and rights-holders identified
during the community engagement meetings prior to Project development;

e Establish variability in SCs that could be utilized for a future monitoring program
to assess potential effects of the Project temporally;

e Provide the necessary data to be utilized in both the human and ecological
modelling components, in Project planning, and to predict and assess Project
impacts and cumulative effects in the IA;

e Support the pre and postclosure modelling needed for the safety assessments; and

e Assess the potential transfer of contaminants from air dispersion, water, and uptake
from soils and sediments on biological tissues within the AOI.
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4.1.2.1 Evaluation Criteria

4.2
4.2.1

The tissues study design includes sampling a wide variety of SCs over a broad study area
and in targeted locations to enable data to be analyzed both spatially and temporally. For
some SCs, reference areas are being sampled so that a Before-After-Control-Impact
(BACI) study design can be used in the future once the site is operational. The program
was designed to be adaptive, and data will be continually evaluated to ensure data quality
objectives and end-use needs are being met.

The evaluation criteria will also include using applicable federal and provincial guidelines
and comparing the data temporally and to regional data sets (if available) to assess if COPC
baseline concentrations are naturally elevated within the LSATis and RSATis.

Data Collection
Sampling Details

The tissue sampling program proposes gathering 26% of the identified SCs in Year 1, 57%
of SCs in Year 2, and 17% in Year 3. Since the EMBP is being completed over multiple
years, the data from each study year, together with the evolution of Project plans, will be
used to optimize the program. The sample design will also be modified as needed based on
information that is collected from the Traditional Foods Dietary Survey (see Section 4.2.2)
and the BIS.

The tissue sampling program and timing will depend entirely on the species being
collected, and it is anticipated that sampling campaigns will occur in each of the four
seasons. All sampling will be completed in partnership with or by local stakeholders or
rights-holders. The tissue sampling program has been developed with the knowledge that
the BIS and EMBP field studies will occur simultaneously. Where possible, tissue
chemistry samples will be retained during surveys being conducted to meet the BIS data
objectives, which will provide efficiency in sampling programs and reduce incidental
mortality.
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4.2.1.1 Study Areas and Sampling Locations

The proposed study areas for the tissues component of the EMBP will include the
following:

e LSAmis—Portions of the AOI and the Mennin Lake drainage that are most relevant
to the Project interactions and contain habitat types where target SCs can be
obtained.

e RSATis — Lands and waterbodies beyond the LSATis that stakeholders and rights-
holders consider being of high importance and express concern over the potential
for Project interactions.

Sampling areas will be species-specific and will include multiple locations within the
LSAmnsand RSATis depending on the distribution and home range of the target species. For
instance, the study area for moose will be the whole RSATis due to their large home range,
whereas fish will be targeted from multiple locations progressively downstream of the
Project, as well as multiple locations within the RSATs that are of significance to the local
communities. Reference locations within the RSATis up-gradient of any potential exposure
location were also selected for relevant SCs, such as berries and fish. It is important to
sample reference locations to evaluate if changes observed during future monitoring are
potentially Project related or are due to other causes such as natural variation, climate
change, or other human activities in the area (CSA 2010; CCME 2015, 2016a; CNSC
2017). In addition to providing valuable information to the stakeholders and rights-holders,
sampling completed in the RSAmis will serve as regional data for comparison to data
collected within the LSATs.

Sampling locations, particularly within the RSATis, but also in the LSATis as relevant, may
be informed in future years based on the results of a local Traditional Foods Dietary Survey
as of yet to be scheduled (see Section 4.2.2). Target species associated with the BIS will
also overlap with target species for tissue analysis. Important site characterization
information will be collected from the LSATs as part of the BIS (e.g., fish community,
habitat, and wildlife surveys), which will be used to ensure the dominant species are being
sampled as part of the EMBP. The BIS will also help to provide further information related
to the distribution and home range of target species in the RSATs that will be necessary for
determining the associated sampling locations for the SCs.
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4.2.1.1.1 Local Study Area

Since it is not currently known where in the AOI the Project may be located, it is also not
known which areas are most likely to be subject to potential impacts. Therefore, the EMBP
is focused on characterizing spatial variability throughout the AOI and downstream
environment in the LSAmis. The LSAmis has been sub-divided into three smaller areas
(LSATIs1, LSATIs2, and LSATis-3) that have the potential of being impacted by the Project
(Figure 4.1 and Figure 4.2). The detailed sampling plan for the LSAnis for each SC is
presented in Appendix E and summarized in Table 4.1 and Table 4.2.

e LSAris1 is planned for the AOI and the small creeks entering the north end of
Mennin Lake. The small ponds, creeks, and waterbodies located in this area may
be subject to impacts from construction activities, water drawdown caused by
dewatering, accidental releases, or aerial dispersion. Depending on Project plans,
this study area should capture any potential COPC impacts from the Project on SCs
within LSATis-1 prior to the Mennin Lake drainage.

e LSArmis2 encompasses Mennin Lake, and potential Project impacts could include
water withdrawal, treated effluent release (more likely into the Mennin River north
of Mennin Lake)®, and/or COPC contributions from the AOI in the north end of the
lake where the inflow is located.

e LSAmis3 extends north from the outlet of Mennin Lake for approximately 14 km
along the Mennin River until it discharges into the Wabigoon River. The exact
sampling locations along the Mennin River will be dependent on species
availability and access, to be determined in Year 1 of the EMBP and from the BIS.

Sampling of some tissues will be dependent on simple species presence/absence in the
LSATis; however, other types will be matched between the exposure and reference areas
and be more selective based on similar habitat types (e.g., aguatic macrophytes). The need
to alter the size of the LSATis and proposed locations will be re-evaluated as the Project
plans progress and additional information is collected and made available from the local
stakeholders and rights-holders, the BIS, and the proposed Project plans.

5> The hydrology and surface water programs are collecting select data from the Revell River north of the AOI as it is
also a potential site for treated effluent release/water withdrawal. The inclusion of this study area in the tissue
chemistry program will be evaluated following Year 1 of the EMBP once preliminary data are collected and Project
plans are further determined.

Nuclear Waste Management Organization — June 2020
Environmental Media Baseline Program Design 51 CanNorth



TISSUES

4.2.1.1.2 Regional Study Area

Tissue sampling will also take place in the RSAmis in order to establish a monitoring
program that can be conducted by or with the assistance of stakeholders and rights-holders,
that meets community needs, and that provides regional information and acts as reference
locations for the LSATis.

The broad RSATis boundary (orange line shown in Figure 4.3 and Figure 4.4) extends along
Highway #17 from 10 km west of Dryden to 10 km east of Ignace and encompasses lakes
that have been identified as important to local stakeholders and rights-holders. Samples of
larger game (i.e., moose, deer, bear, etc.) may be obtained by stakeholders and rights-
holders from this broad RSATis. Within the RSATis, four distinct sampling areas have been
defined that, based on input from the community engagement workshops, are believed to
be of significance to the communities in the region (RSATis-1 through to RSATis-4, as shown
in Figure 4.3 and Figure 4.4). These four general areas were selected with consideration of
accessibility, known fish species, and distance from the Project:

e RSATmis1 was selected to include Revell Lake and the surrounding area. It is
proposed to sample Revell Lake as the reference lake for Mennin Lake since it is
also classified as a cool water thermal regime, and according to Aquatic Resources
Area, these two lakes also have quite similar large-bodied and small-bodied fish
species, surface areas, depths, and Secchi depths (MNRF 2015b).

e RSAmis2 was selected to include Dinorwic Lake and the surrounding area.
Dinorwic Lake is home to the WLON whose reserves lands are along the eastern
shoreline. The lake is an important lake in the region for both recreational fishing
as well as traditional harvesting and gathering. Dinorwic Lake contains a number
of the fish species (e.g., walleye, lake trout, northern pike, lake whitefish, cisco,
and white sucker) selected for tissue sampling (see Section 4.2.1.2).

e RSATmis:3was selected to include Long Lake and the surrounding area. Long Lake
was identified as an important lake in the region for recreational fishing. It is a deep,
well oxygenated lake and includes several of the fish species (e.g., walleye, lake
trout, northern pike, lake whitefish, cisco, and white sucker) that were selected for
tissue sampling (see Section 4.2.1.2).

e RSATis-4 was selected to include one of the three lakes (e.g., Mameigwess, Indian,
and Paguchi lakes) and their surrounding areas. All three lakes north of Ignace are
close, accessible, and important recreational sport fishing lakes in the region.
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The need to alter the locations of the proposed sampling areas within the RSATis may arise
as additional information is collected and made available on current resource and land-use
activities during studies completed in 2020, such as the Traditional Foods Dietary Survey
(see Section 4.2.2). In addition, certain study areas may need to be relocated due to current
anthropogenic influences. Consideration of cumulative effects will be important when
selecting study areas to represent baseline or reference conditions. Land use and the
potential for cumulative effects will be documented during the field surveys.
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Figure 4.1  Proposed sampling locations within the tissues Local Study Area for the primary Study Components
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Figure 4.2  Proposed sampling locations within the tissues Local Study Area for the secondary Study Components
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Figure 4.3  Proposed sampling locations within the tissues Regional Study Area for the primary Study Components
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Figure 4.4  Proposed sampling locations within the tissues Regional Study Area for the secondary Study Components
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4.2.1.2 Study Components

A comprehensive list of potential SC categories for tissues was assessed to determine
which SC categories should be considered as tissue monitoring endpoints during the
EMBP. The list was derived from available stakeholder and rights-holder input (Appendix
B), SCs commonly identified for First Nation traditional foods programs (Chan et al. 2014;
CanNorth 2011, 2014, 2017a, 2018a, 2018b), SCs commonly identified in the uranium
mining and nuclear power generation industries (Prohl et al. 2003; ICRP 2008; NWMO
2014; AREVA 2016; EcoMetrix 2016; CanNorth 2017b), and those recommended in
guidance documents (CSA 2012; Environment Canada 2012a; BCMOE 2016; CCME
2016a; CNSC 2018). Each potential SC category was evaluated in a matrix based on the
following criteria:

e  Community/Indigenous Knowledge

Cultural significance to rights-holders in the broader LSATis /RSATIs.
Traditional food sources known to occur in the LSATis /RSATs.
Hunting/trapping/fishing sources known to occur in the LSATis /RSATIs.
o Tourism/economic importance in the RSATs.

o O O

e Ecological Risk
o Likelihood of receiving the greatest exposure to COPC due to habitat,
behavioural trait, or home range.
o Representation of various levels in the trophic web (e.g., carnivore,
herbivore, insectivore).
o Represents an important food source for a culturally important species (i.e.,
mOoose)
o SAR that may occur within the LSATs.
e Human Health Risk
o Likelihood of exposure pathway relevant to human health.
e Practical Implementation
o Known to occur in the LSATis and would be potentially exposed to COPC
from the Project.
o Possible to achieve sample number and weight requirements for meaningful
chemical analysis (i.e., able to achieve adequate laboratory detection limits
for the COPC).

Each SC category was given a rank of 1 (low), 2 (medium), or 3 (high) based on its
importance to either stakeholders and rights-holders, human health risk, or ecological risk.
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Additionally, consideration was given to whether a SC could provide insight into potential
effects within the AOI related to air dispersion on a long-term basis. Furthermore, the
practical implementation of collecting sufficient material weight and sample sizes for
meaningful results was also ranked. SC categories that received total scores between 10
and 12 were selected as primary SCs to include in the tissue component of the EMBP,
while those that scored between 7 and 9 were selected as secondary SCs. It is recognized
that these secondary SCs may still be of importance to stakeholders rights-holders; the need
to collect tissue samples for COPC content was further evaluated during community
engagement workshops. SC categories that scored less than 7 will be considered in future
risk assessment work; however, baseline tissue monitoring is not needed for these
categories. The full matrix is provided in Appendix F.

High level fish, wildlife, plant, and land use information in the Northwestern Ontario
region is available from the MNRF (2015b), from the Phase 2 studies that have been
completed to date (see Section 2.2), and from community engagement workshops
(Appendix B). This information was used to identify species of concern for inclusion
within each SC category. The inclusion of certain species was refined during these
workshops, such as the inclusion of black bear as a primary SC (see Section 3.1.1). The
SCs may also be further refined as part of the Traditional Foods Dietary Survey that is
being planned (see Section 4.2.2), and as more detailed inventory data becomes available
through the BIS.

4.2.1.2.1 Aquatic Study Components

The following primary aquatic SC categories are considered essential components for
evaluation in the aquatic baseline tissues assessment of the LSATis and RSATs:

e Muscle tissue of key large-bodied piscivorous (e.g., walleye, lake trout, northern
pike) and benthivorous (e.g., lake whitefish, cisco, white sucker) fish species in
both the LSATis and RSATis, based on species availability.

¢ Representative aquatic macrophytes (e.g., roots, shoots, sediment of sedge species
from LSATs, wild rice from RSATis, rat root/sweet flag from the LSAmis and
RSATis). Inclusion of roots, shoots, and sediment for sedge species will aid for
contaminant modeling in risk assessment work. Wild rice and rat root/sweet flag
are being targeted due to the use as a traditional food source in the region.

e Muscle tissue of key herbivorous (e.g., Canada goose) and omnivorous (e.g.,
mallard duck) aquatic birds from both the LSATis and RSATs.

Nuclear Waste Management Organization — June 2020
Environmental Media Baseline Program Design 59 CanNorth



TISSUES

The secondary aquatic SC categories include the following:

e Hair and/or muscle tissue of representative semi-aquatic mammals (e.g., beaver,
muskrat, mink) from the LSATis and RSATis.

e Representative amphibians (e.g., green frog, wood frog tadpoles) from the LSATis
and RSATs.

o Feathers of key piscivorous aquatic birds (e.g., merganser, grebe) from the LSATis
and RSATs.

e Whole body (organs removed) from representative planktivorous fish species (e.g.,
spottail shiner, longnose dace) from the LSATis and RSATis.

o Organs (liver) from representative planktivorous fish species (e.g., spottail shiner,
longnose dace) from the LSATis and RSATs.

¢ Whole aquatic emergent insect chemistry (e.g., dragonflies/damselfly).

4.2.1.2.2 Terrestrial Study Components

The following primary terrestrial SC categories are considered essential components for
evaluation in the terrestrial baseline tissues assessment of the LSA1is and RSATs:

e Muscle and organ tissue of key ungulates (e.g., moose, whitetail deer) from the
RSATs.

e Muscle tissue of representative large mammal (e.g., black bear) from the RSATis.

o Tissue of representative small mammals (e.g., mouse [whole], shrew [whole],
snowshoe hare [muscle]) from the LSATis and RSATis.

e Muscle tissue of key upland game bird (e.g., ruffed grouse) from the LSAmis and
RSATIs.

e Berry chemistry of key edible berry species (e.g., blueberry, cranberry, raspberry)
in the RSATis and co-located with soil samples in the LSATis.

e Vegetation chemistry of key edible or medicinal use plants (e.g., wild mushroom,
Labrador tea, Chaga) from the LSATis and RSATis.

e Soil and lichen co-located PSPs for assessment of air dispersion in the LSATis and
reference PSP plot in the RSATs.

The secondary SC categories include the following.

e Hair and/or muscle tissue of representative large carnivores (e.g., lynx, wolf) from
the RSATs.
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e Vegetation chemistry of representative browse species (e.g., willow) from the
LSATis and RSATIs.

e Whole terrestrial insect chemistry from the LSAmns and RSAms (e.g.,
caterpillars/beetle).

4.2.1.3 Contaminants of Potential Concern

A comprehensive COPC list was developed in collaboration with the NWMO as discussed
in Section 3.2.3 and detailed in Appendix D. For the tissues component, COPC include
percent moisture, cyanide, and a full suite of metals, including total mercury. Based on
concerns raised by stakeholders and rights-holders on the use of the herbicide glyphosate
in the area and its potential transfer to water and food, glyphosate has also been included
for yearly analysis in select SCs (berries and some edible or medicinal use plants).

As discussed in Appendix D, metals and Tier 1 radionuclides will be analyzed in tissues of
primary SCs (where adequate sample volume/weight can be achieved). For secondary SCs,
radionuclides will not be tested as sample volumes will be challenging to obtain and the
associated costs to complete the analysis outweigh the value of the data. The secondary
SCs will largely be collected non-lethally and tested using laser ablation and Inductively
Coupled Plasma Mass Spectrometry (ICP-MS) (see Section 4.2.1.5). The final list of
COPC selected for each SC is presented in Appendix E.

4.2.1.4 Sample Size and Frequency

A number of factors were considered in terms of sampling size and frequency, including
the availability of SCs within the study area, the ability to collect sufficient volume/weight
of the sampling material to achieve meaningful radionuclide results, lethal versus non-
lethal sampling, and the ability to collect a sufficient number of replicates to obtain
statistically sound estimates (see Section 3.4). For the purpose of obtaining initial estimates
of local variability, the sample size of each SC is between three and nine samples,
depending on the number of areas being sampled.

In cases where multiple species of concern have been identified within a SC category (e.g.,
berries), the collected species may alternate by year to ensure data are collected for the
species identified as significant to stakeholders and rights-holders and for risk assessment.
There is also the opportunity to sample the same species in multiple years to obtain
estimates of temporal variability and to increase sample sizes if variability in COPC
concentrations is higher than anticipated. Consideration was given to the balance between
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obtaining data for the range of species of interest locally and the ability to provide sufficient
data for statistical analysis to gather a better understanding of the spatial variability within
the data from the region.

The number of sampling areas and replicate samples per SC category are summarized in
Table 4.1 for primary SCs and in Table 4.2 for secondary SCs. They are also indicated in
Figure 4.1 through to Figure 4.4, with details provided in Appendix E. Following Year 1
of the EMBP (scheduled for Fall 2020 to end of Summer 2021), the SCs and associated
sample sizes will be further refined based on the variability of the dataset and the local
abundance of each SC. If sample sizes are not achieved for one SC during the first year as
a result of natural conditions (i.e., no berries can be harvested due to inclement weather),
additional sampling can be completed during Year 2 or Year 3 to achieve the total sample
size for the SC.
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Table 4.1

Tissue sampling requirements for Primary Study Components

Radio- Number of Samples per
SC Category Example VC? nuclides N 220 @1 -7 Area’ Total
Included? | RSAmis | LSAmis | Year1 | Year2 | Year3
Agquatic
Walleye v 4 3 | moay | (Loa . 56
Large-bodied Fish ( 8 ) | ( 8 )
— Piscivores Northern Pike 4 4 3 (RSA) | (LSA) - 56
Lake Trout v 4 NE 8 - - 32
. 8 8
Large-bodied Fish White Sucker Y 4 3 | rsA) | wsA) | 56
— Benthivores Lake Whitefish v 4 NE 8 - - 32
Cisco v 4 NE 8 - - 32
Sedge Species (Roots,
Aquatic Shoots, and Sediment) Y 4 8 i > i 105
Macrophytes Manoomin/Wild Rice v 4 NE - 3 - 12
Rat Root/Sweet Flag e
(Root Only) Y 3 3 ) i 3 18
Aquatic Birds — Canada Goose 4 4 3 - 3 - 21
Herbivores
Aquatic Birds — Mallard 4 4 3 - - 3 21
Omnivores
Terrestrial
Blueberry (Berry) v 4 3 3 - - 21
Berries Raspberry (Berry) v 4 3 - 3 - 21
Cranberry (Berry) v 4 3 - - 3 21
Soil Soil (co—IO(_:ated with v NE 3 3 3 3 21
berries)
Terrestrial Wild Mushroom v 4 3 3 - - 21
Vegetation — Edible Chaga v 4 3 - 3 - 21
or Medicinal Use Labrador Tea v 4 3 - - 3 21
Terrestrial Soil Soil v 4¢ 3¢ - 3 - 21
Vegetation — Air Lichen® v 4¢ 3d - 3 - 21
Upland Game Birds | Ruffed/Spruce Grouse 4 4 3 (RgA) (LSA) - 21
Large Mammals Black Bear v 1f NE 3 3 3 9
Snowshoe Hare v 4 3 - 3 - 21
Small Mammals Mouse or Vole (Whole) v 4 3 - 3 - 21
Shrew (Whole) v 4 3 - - 3 21
Moose v 1¢ NE 3 3 3 9
Moose (Kidney) v 1¢ NE 3 3 3 9
Ungulates Moose (Liver) v 14 NE 3 3 3 9
Whitetail Deer v 1¢ NE 3 3 3 9
Whitetail Deer (Kidney) v 1¢ NE 3 3 3 9
Whitetail Deer (Liver) v 1¢ NE 3 3 3 9

Note: NE: Not Evaluated (species not identified within LSATis or species has larger home range than LSATis).
2 Unless otherwise noted, bird and mammal samples are muscle tissue.
bWhere multiple species of concern have been identified within a Study Component (SC) category, species sampled can alternate
year by year to ensure data are collected for all species.
¢ Sampling objective specific to localized effects in the AOI and also included regional reference locations.
d1deally, three Permanent Sampling Plots (PSPs) will be established within the LSAmis-1 and four reference PSPs within the RSATis.

¢ Rat root is small and difficult to find and, thus, the number of sampling areas within the RSAris has been reduced.

fVCs with larger home ranges will be collected from the RSATis as a whole and not explicitly from RSATis.1 through to RSATIs4.
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Table 4.2 Tissue sampling requirements for Secondary Study Components

Radio- Number of Number of Samples per
SC Category Example VCs? nuclides Areas Area” Total
Included? | RSATis | LSATis | Year1 | Year 2 | Year 3
Aquatic
Spottail Shiner
. and/or Longnose
Sm?:li:EOdled Dace (organs - 4 3 - 5 - 35
Planktiv:)res removed
Spottail Shiner
and/or Longnose - 4 3 - 5 - 35
Dace (organ - liver)
. Green Frog/Wood
Amphibians Frog Tadpole - 3 3 - 8 - 48
Beaver
(Hair and/or Muscle) ) 4 3 ) 3 ) 21
Semi-aquatic Muskrat
Mammals (Hair and/or Muscle) ) 4 3 ) 3 ) 21
Mink
(Hair and/or Muscle) ) 4 3 ) ) 3 21
Aquatic Birds — | Grebe or Merganser ) 5 1 5 5 5 15
Piscivores (Feather) (RSA) | (LSA) | (RSA)
Emergent Dragonflies or
. Damselfly - 4 3 - 5 - 35
Aquatic Insects (Whole)
Terrestrial
Large Mgmmals Wolf or Lynx (Hair ) 1 NE 3 3 3 9
— Carnivores and/or Muscle)
Terrestrial
Vegetation — Willow - 4 3 - - 3 21
Browse
Terrestrial Caterpillars or
Insects Beetles (Whole) ) 4 3 ) 5 ) 35

Note: NE: Not Evaluated (species not identified within LSATis/species has larger home range than LSATis).

aSampling could be via lethal (e.g., muscle) or non-lethal (e.g., scale, feather, hair) methods, depending on options.

bWhere multiple species of concern have been identified within a Study Component (SC) category, species sampled can alternate
year by year to ensure data are collected for all species.

¢VCs with larger home ranges would be collected from the RSAmis as a whole and not explicitly from each of RSAris-1 through to
RSATIs-4.

4.2.1.5 Sampling Methods

A standard sampling program is proposed to obtain samples of SCs that are not commonly
eaten by people and/or are targeted from areas where people do not spend a lot of time
hunting and fishing (i.e., the LSATis). Samples of these primary SCs will be submitted for
analysis of metals and radionuclides.

Hunting, fishing, and gathering of local food is common in the area, and many stakeholders
and rights-holders have indicated a willingness to donate samples of these foods to the
EMBP. A community harvesting program is proposed that will decrease the overall impact
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of the sampling program on the local population of target species, will further engage the
communities in the sampling program, and will ultimately ensure sampling is focused on
the SCs of most concern to the stakeholders and rights-holders. Based on input received
from the workshops describing where hunting and fishing occurs, it is expected that
samples from community harvesting efforts will largely be from the RSAmnis with limited
samples, if any, from the LSATs.

For SCs where lethal sampling is not possible or desirable, or for SCs where sufficient
sample cannot be obtained for analysis of radionuclides, samples will be obtained and
submitted for laser ablation analysis of metals.

All samples will be submitted to certified laboratories selected by the NWMO. Information
on minimum sample weights required for each media type, particularly for radionuclide
analyses, will need to be acquired from the laboratory prior to the sample collection. It is
expected that a minimum of 500 g per sample be collected for primary SCs to ensure
sufficient sample for radionuclide analysis. Smaller sample sizes would be required for
secondary SCs (metals only).

4.2.1.5.1 Standard Sampling Methods

Standard sampling and analysis of primary SCs will be completed by consultants working
with local stakeholders and rights-holders; Standard Operating Procedures (SOPs) and data
sheets are provided in Appendix J. These efforts will be largely focused on SCs from the
LSATis and/or that people do not regularly eat, which include:

e Primary SCs (metals and radionuclides):

o Muscle tissue of large-bodied fish (e.g., walleye, northern pike, white
sucker,) in the LSATis;

o Roots and shoots of sedge species (and co-located sediment);

o Muscle tissue of aquatic birds (e.g., Canada goose and dabbling duck) in
the LSATIS;

o Muscle tissue of upland game birds (e.g., ruffed grouse/spruce grouse) in
the LSATIs;

o Small mammals (mice and shrew [whole body]; snowshoe hare [muscle
tissue]);

o Berries (e.g., blueberry, cranberry, raspberry) and co-located soils in the
LSATIS;
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o Wild mushroom, chaga, Labrador tea (vegetation) in the LSATis; and
o Soil and lichen from co-located PSPs in LSATis-1.

If adequate samples are not obtained through the community sampling program in the
RSATs, then standard sampling methods will be used to fill identified gaps.

4.2.1.5.1.1 Large-bodied fish

Large-bodied fish samples will be collected using standard methods such as gill netting,
angling, or electrofishing within selected waterbodies from the LSAmis and four
waterbodies selected from the RSATis. Whenever possible, large-bodied fish for chemical
analyses will be retained during the community inventory surveys being completed as part
of the BIS or will be donated by community members. Target fish retained for chemistry
will be measured to the nearest mm (fork or total, depending on species), weighed (x 1%),
and assessed for condition (health). Ageing structures removed from target fish will be
cleithra from northern pike, fin rays from white sucker, and otoliths from all other species
as well as secondary ageing structures (scales). Additional internal health measures will be
recorded, including gonad weight (£1%), liver weight (£1%), stomach fullness and
contents, presence of parasites, and any abnormalities. Gutted, large-bodied fish will be
placed into labelled bags and frozen. Tissue and ageing structures will be submitted to a
laboratory selected by the NWMO.

4.2.1.5.1.2 Aquatic Macrophytes

Aquatic macrophyte chemistry samples will include sedge, wild rice, and rat root/sweet
flag. Sedge samples will be separated into two components for chemical analysis: shoots
(above the sediment/water interface) and roots (below the sediment/water interface). Wild
rice and rat root/sweet flag will only be sampled as one component (i.e., shoots of wild
rice, roots of rat root/sweet flag). Samples will be collected using Teflon-coated scissors
and/or a stainless steel shovel. Macrophyte samples will be rinsed with lake water (i.e., the
sediment washed off the roots), bagged, labelled, and frozen prior to submission to a
laboratory for chemical analysis.

At each sedge sampling station, sediment will be collected from around and beneath the
macrophyte samples using a stainless steel shovel. Three sediment samples will be
composited at each sampling station by shovelling the area around macrophyte roots up to
a depth of 5 cm. Sediment samples will be bagged, labelled, and frozen prior to submission
to a laboratory for chemical analysis.
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4.2.1.5.1.3 Aquatic and Upland Game Birds

Canada goose, dabbling duck, and grouse (spruce/ruffed) tissues will be sampled lethally
from within the LSAmis by a consultant and stakeholder/rights-holder where they are
present to ensure samples from the LSATis are collected. It is assumed a number of samples
from the RSATis will be submitted by local hunters during the spring or fall months during
routine hunting activities (See Section 4.2.1.5.2); should additional samples be required,
they will be collected by the consultant and local stakeholders and rights-holders.

Care will be taken to ensure the birds are hunted without the use of lead shot, and this will
be communicated to local hunters that are submitting samples from the RSATis. A federal
Migratory Game Bird Hunting Permit (MGBHP), Wildlife Habitat Conservation Stamp,
and an Ontario licence to hunt small game will need to be obtained in order to hunt
migratory game birds. All regulations on open hunting seasons, bag, and possession limits
will be followed. The birds will be bagged, labelled, processed, for chemical analysis.

4.2.15.1.4 Small Mammals

Small mammal trapping techniques will vary depending on the species targeted. Mice and
shrew sampling will be completed in August or early September in the LSATis and RSATis
by a consultant, after the breeding season but before juvenile dispersal. Trapping methods
may include a combination of snap traps and dry pitfall traps. Whole-body specimens of
mice and shrew will be retained and will need to be composited (to increase sample weight)
in order to obtain the minimum sample size required for the tissue analyses. Each specimen
will be identified to species, and morphometric measurements, weight, and sex will be
recorded. Specimens will be bagged, labelled, and frozen prior to submission to a
laboratory for chemical analysis.

Snowshoe hare sampling will be completed in the fall or early winter months by a
consultant and stakeholder/rights-holder within the LSATis. It is assumed a number of
samples from the RSAmis will be submitted by local hunters during routine hunting
activities (See Section 4.2.1.5.2); should additional samples be required, they will be
collected by the consultant and two local stakeholders/rights-holders. An Ontario licence
to hunt small game will be obtained and regulations on open hunting seasons, bag, and
possession limits will be followed. The hare will be bagged, labelled, processed for
chemical analysis.
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4.2.1.5.1.5 Terrestrial Vegetation

Terrestrial vegetation sampling, including berries, wild mushrooms, and edible and
medicinal vegetation (e.g., chaga, Labrador tea, other), will be collected in collaboration
with stakeholders and rights-holders and will be handpicked. Multiple samples that are to
be collected from each of the sub-areas should be spaced more than 20 m apart. For
terrestrial vegetation, the current year’s growth should be collected and will be cleaned of
debris (but not rinsed with water). Soil samples will also be collected and co-located with
the LSATis berry samples collected yearly from LSATis1 to LSATis-3. Additional details on
soil sample collection procedures are outlined below. Vegetation and soil samples will be
bagged, labelled, and frozen prior to submission to a laboratory for chemical analysis.

4.2.15.1.6 Soil and Lichen

Permanent Sampling Plots (PSPs) will be established for sampling soil and lichen within
LSATis-1 (i.e., the AOI) as well as at reference locations within the RSATis. Additional soil
samples are proposed for the soil component of the EMBP and are discussed further in
Section 8.0.

Before sampling of PSPs takes places in Year 2 of EMBP, the ecosite habitat classification
should be known within the AOI and LSATis. The PSPs will pre-selected based on habitat,
known wind direction, and abundance of lichen to occur. The sampling will be completed
by a consultant working with two local stakeholders/rights-holders within the LSATis-1 and
RSATis. Once a PSP is located, a 10 m by 10 m area will be outlined to avoid trampling
the lichen before it is sampled, and each PSP will be spaced a minimum of 20 m from the
nearest PSP sampling plot.

Soil samples will be collected at a depth of 5 cm to 10 cm using a soil corer. The surficial
loose organic debris from the top of the core samples will be carefully removed and the top
horizon of the underlying mineral soil will be collected and composited to form a single
soil sample. Soil samples will be bagged, labelled, and frozen prior to submission to a
laboratory for chemical analysis.

Lichen chemistry is used as an indicator of atmospheric fallout, as nutrients are obtained
primarily through the atmosphere and precipitation. Lichen samples will be collected at
each PSP station using Teflon-coated scissors. Only the heads (top 2 cm to 3 cm) of the
plant will be sampled. The samples will be cleaned in the field (e.g., all non-lichen material
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removed, such as pine needles), bagged, labelled, and frozen prior to submission to a
laboratory for chemical analysis.

4.2.1.5.2 Community Harvesting

The following SCs are species known to be harvested in the RSAmnis and, thus, may be
submitted by local stakeholders and rights-holders for chemical analyses:

e Muscle tissue of large-bodied fish (e.g., walleye, northern pike, lake trout, lake
whitefish, white sucker, cisco);

e Aquatic macrophytes - Manoomin, rat root/sweet flag (vegetation);

e Muscle tissue of aquatic birds (e.g., Canada goose and dabbling duck);

e Muscle tissue, liver, and kidney of ungulates (e.g., moose and deer);

e Muscle tissue of small mammals (e.g., snowshoe hare);

e Muscle tissue of upland game birds (e.g., ruffed grouse/spruce grouse);

e Black bear (e.g., muscle or hair);

e Berries (e.g., blueberry, cranberry, raspberry);

e Wild mushroom, chaga, Labrador tea (e.g., vegetation);

e Hair and small muscle tissue plug of lynx, wolf; and

e Hair and small mucle tissue plug of semi-aquatic mammals (e.g., beaver, muskrat,
and mink).

The proposed RSATis locations will need to consider accepting samples submitted for
chemistry based on the species and the locations that local stakeholders and rights-holders
currently use for harvesting of these traditional foods and medicines. The SOPs and field
data sheets developed to guide sample submission by stakeholders and rights-holders are
provided in Appendix J.

A local sample coordinator(s) will be required who will be responsible for engaging with
and educating the local hunters/trappers/rights-holders on sample collection submission
and handling procedures. It is also recommended that the local sampling coordinator(s)
engage with the MNRF district (Dryden) and field (Ignace) offices in the region to
potentially source samples from large mammals (e.g., bear, moose, deer), if acceptable,
that are killed on roads in the local and regional areas.

Those stakeholders and rights-holders interested in submitting samples will be educated on
using clean techniques to collect any tissue samples needed from the targeted list of species,
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including using nitrile gloves, clean tools, and steel shot to avoid lead contamination. They
will be provided with written instructions by the community coordinator(s) to ensure
Quality Assurance/Quality Control (QA/QC) methodology is being followed during
sample collections. The following information will be collected and recorded by the
community sampling coordinator(s) when the samples are submitted by stakeholders or
rights-holders:

e SC type/species (i.e., moose, walleye, blueberry, etc.);

e Location (UTM coordinate if possible or marked on a map) when the sample is
received,

e Date and approximate time the tissue sample was collected;

e Name and details of the sample collector;

e Description of how the sample was collected (i.e., equipment, hand-picked,
trapped);

e A note as to whether steel shot or lead shot was used if the animal was shot and
where the shot entered the animal. If lead shot was used, every effort should be
taken to avoid the wounded area of the animal when taking tissue for a sample. It
is recommended that lead shot should not be used as it may contaminate the sample;
and

e Any additional details that maybe useful for the project or laboratory team, such as,
unusual behaviour and/or physical appearance (e.g., healthy, calf, cow, or bull
moose or deer, other).

Muscle and organ samples from larger SCs (e.g, large-bodied fish, black bear, moose, deer)
will target samples from a portion of the animal that does not contain bullet fragments,
while for smaller mammals (e.g., snowshoe hare) and birds (aquatic and upland), the whole
animal will be requested for submission and will be frozen before being dissected by a
consultant in a laboratory setting to obtain a muscle sample, hair/feather sample, and ageing
structures for submission.

Berries, mushrooms, and other plant species will be handpicked wearing nitrile gloves.
Samples will primarily be collected during the summer to early fall months (July through
September) and will be bagged, labelled, frozen, and stored locally before being
transported to the laboratory for chemical analysis.

Finally, where possible it is recommended that ageing structures on lethally collected
samples be submitted if attainable. This will include submitting a number of different
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samples of for the varying species, including teeth for terrestrial and aquatic mammals
(black bear - premolars), (moose - lower mandible), otoliths, fin rays, and/or cleithra (fish).

Beaver, muskrat, wolf, and lynx are secondary SCs and, thus, do not require lethal sampling
(i.e., there is no need to obtain a large amount of sample for metal and radionuclide
analysis). However, these SCs may be trapped locally in the area, and if a stakeholder or
rights-holder provides a sample, then it may be submitted for analysis. If samples are
submitted, it will also be advantageous to collect hair samples and a small muscle plug
sample in order to collect data to support deriving a relationship between the hair and
muscle concentrations (see Section 4.2.1.5.3).

4.2.1.5.3 Secondary Sampling Methods

For SCs where lethal sampling is not possible or desirable, or for SCs where sufficient
sample cannot be obtained for analysis of radionuclides, samples will be submitted for
metal analysis using laser ablation and ICP-MS for analysis of biological tissues on a
microscopic level. Very small samples can be submitted for this analysis (50 mg of tissue
versus 5 to 10 g for traditional metals analyses). This new innovative technique allows for
the completion of conventional metal analyses using laser ablation, all while maintaining
industry-standard laboratory techniques and detection limits.

Although using non-lethal methods omits the inclusion of radionuclide analyses, it
provides a non-intrusive and cost effective method for obtaining some data from these
endpoints. Hair samples are appropriate for monitoring changes to SCs, compared to tissue
samples that should be gathered to support the human health assessment.

Samples of the following secondary SCs will be collected by consultants with the
assistance of stakeholders and rights-holders for chemical analyses:

e Feathers of piscivorous aquatic birds (e.g., merganser or grebe);

e Hair and/or small muscle plug of semi-aquatic mammals (e.g., beaver, muskrat,
mink);

e Hair and/or small muscle plug of large carnivorous mammals (e.g., wolf, lynx);

e Whole small-bodied fish (e.g., spottail shiner, longnose dace; organs removed)

e Organs (liver) from small-bodied fish species selected;

e Amphibians (e.g., wood frog, green frog, tadpole); and

e Emergent aquatic insects (e.g., dragonfly or damselfly) and terrestrial insects (e.qg.,
caterpillar or beetle).
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4.2.1.5.3.1 Non-Lethal Sampling

Hair wire traps will be set in the study areas of interest to increase the chances of obtaining
hair samples of larger mammals such as wolves and lynx; this sampling will be coordinated
with the BIS. Additionally, if hair samples from black bear are collected, they can be
utilized to supplement the tissue chemistry data collected for the primary SC component.
The MNRF staff conduct barbed wire hair trap surveys to update Ontario bear population
estimates. The MNRF hair samples undergo DNA analysis to determine the sex and
identity of these bears, and how many bears are new or returning bears occur at a particular
site. It is recommended that the tissue study team work with the local MNRF staff and BIS
team to obtain black bear hair samples for submission.

For those animals that may be lethally trapped (e.g., beaver, muskrat, lynx) by local
stakeholders and rights-holders, a small number of hairs will be plucked from the animal
along with a small muscle sample. This will allow for a relationship between the hair and
muscle to be developed. Preferably 5 guard hairs (longer, thicker hairs) will be plucked
from each individual sample ideally with the root bulb attached, although this is not
necessary. Hair will be placed into labelled bags. In addition to the hair sample, a small
plug of muscle tissue should be collected (between 100 mg and 1 g in size), placed into a
labelled vial, and frozen until submitted for chemical analysis.

Feathers will be collected non-lethally and non-invasively where possible by a consultant
from within both the LSATis and RSATis. However, many species of birds migrate and it
is not always clear when the feather grew and whether it grew in the local environment.
The most ideal feathers would be from chicks, as they will be local and their parent would
have fed them from local sources. If chick feathers cannot be collected, there are two
options: 1) assume the most recent feather growth was local, and only the first 1 cm or less
of the feather is analyzed (closest to the root); 2) don’t assume anything, and split the
feathers into halves along the rachis from root to tip. The first half will be segmented into
1 cm or less pieces along the length and can be sent to a lab for Hydrogen Stable Isotope
results, which will help determine when or where the feather segment grew relative to the
bird’s migration path. Then only the segment(s) considered local, as opposed to its
wintering grounds, would be analyzed.

4.2.1.5.3.2 Lethal Sampling

Small-bodied fish samples (e.g., spottail shiner or longnose dace or alternative species) will
be collected within the LSAmis and RSAmis. Small-bodied fish will be retained during
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community sampling being conducted as part of the BIS; thus, SOPs for sample collections
are not provided herein. Target fish captured for chemical analysis will be measured to the
nearest mm (fork or total, depending on species), weighed (£ 1%), and assessed for
condition (health). Target fish will be retained for ageing and whole body (organs removed)
tissue analysis. In addition, the livers from the selected fish species will be submitted for
chemistry. Primary (otolith) and secondary (scales if possible) ageing structures will be
removed from target fish. Small-bodied fish will be placed into labelled vials or bags,
frozen, and submitted for whole body (organs removed) chemistry.

Green frog or wood frog tadpoles will be collected with a dip net in the spring from ponds
in the LSATis and RSATis. This sampling will also be coordinated with the BIS amphibian
field surveys. Frog tadpoles will be targeted, as they are easily identified to species in the
field. Tadpole samples will photographed and measured. Each sample will be placed into
a labelled vial, frozen, and submitted for chemical analysis.

Insects will be collected lethally using insect’s traps (pitfall traps) and nets (largemouth
aerial) or by hand within LSATis and RSATis. Target species will include whole dragonflies
or damselflies and caterpillars or beetles. Insect samples will photographed and measured.
Each sample will be placed into a labelled vial, frozen, and submitted for chemical analysis.

4.2.1.6 Species at Risk

Tulloch Engineering (Tulloch 2018a) Technical Memo #1 included a list of SAR and rare
species in the Ignace area. SAR include species identified federally under the Committee
on the Status of Endangered Wildlife in Canada (COSEWIC) and provincially under the
Committee on the Status of Species at Risk in Ontario (COSSARO). Species and their
habitat listed as endangered or threatened are regulated federally under the Canadian
Species at Risk Act (SARA S.C. 2002 c.29) and provincially under the Ontario Endangered
Species Act (ESA S.0. 2007 c.6). Some consideration was given to species that were of
Special Concern. Phase 2 studies identified 31 SAR species associated with the Ignace and
surrounding Kenora region. To determine the potential presence of any SAR identified by
Tulloch, an online search of the NHIC Make A Map: Natural Heritage Areas of the MNRF
was conducted to identify SARs that may be present within the LSATis or RSATis. The
NHIC 1-km grids containing the site was selected, as well as the surrounding grids to
ensure all SAR that may come into contact with the site were captured. Of the 31 identified,
only 1 species, eastern wood-pewee, was listed as being observed in the area (the date last
observed was not reported).
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SAR are evaluated differently than more common species that are expected to be present
in the area. It is not reasonable to lethally sample a SAR or a rare species; therefore, a
surrogate approach was applied. Surrogate species were identified to represent SAR based
on similar dietary niches and habitat. The SAR and surrogates are located in Appendix F.

4.2.1.7 Special Collection Permits

A number of scientific collection, sampling, and wildlife handling permits will need to be
obtained for the tissue sampling component and need to be secured from both the provincial
and federal government authorities to carry out the work discussed. The permits needed
will be determined in collaboration with the BIS being developed and may need to be
submitted to the provincial and federal regulators before sampling programs begin.
Requisite special permits may include, but are not limited to:

e Fur trapping permit/licence;,

e Fisheries special collection permit(s);

e Permission from rights-holders;

e Permission from landowners when trapping on private lands;

e Approved animal care protocols, if applicable (e.g., for non-destructive sampling);
e Federal bird sampling permits; and migratory game hunting permit (s); and

e Endangered Species Act permits or authorizations.

It is the responsibility of the consultant to ensure all applicable permits and authorizations
are obtained prior to mobilization for sample collection. For the traditional harvested SCs,
only samples that have been legally obtained through traditional harvesting rights-holders
or permitted activities will be accepted for the study.

4.2.1.8 QA/QC for Sample Collection and Laboratory Analyses

Specific QA/QC methods to be employed by the consultant(s), community coordinator(s),
and stakeholders/rights-holders during the tissue sampling program are detailed in the
SOPs provided in Appendix J.

Samples of animals that are thought to be sick or diseased will not be deemed as appropriate
representative samples for the program. If a (deceased) sick animal is expected to be
diseased, there may be an opportunity to send a sample to the Canadian Wildlife Health
Cooperatives of Veterinary Medicine laboratory to determine wildlife disease issues.
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4.2.2

4.2.3

Tissue samples will be submitted to a laboratory selected by the NWMO that is certified
and accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA). As
such, the laboratory will adhere to strict QA/QC standards and protocols and will conduct
internal QA/QC measures, such as method blanks, reference materials, laboratory
duplicates, and spiked samples. Additionally, all ageing structures will be submitted to a
qualified person for analysis with a QA/QC program employed.

Traditional Foods Dietary Survey

A Traditional Foods Dietary Survey is proposed and would collect information on the
quantity, type, and general harvest locations of traditional foods consumed by local
stakeholders and rights-holders close to the proposed Project area. Generally, the
information is collected through an interview process using a food frequency guestionnaire
that is designed collaboratively with rights-holder input. If the study cannot be completed
in time to help inform Year 1 of the EMBP, the collected data would be valuable to provide
site-specific information for a risk assessment completed as the Project moves forward and
to inform Years 2 and 3 of the tissue sampling program.

This study and mapping component will enable stakeholders and rights-holders to conduct
their own IK-based dietary survey to help fine tune the SCs to be sampled and the hunting,
fishing, and gathering locations that are of the highest importance from a local stakeholder
and rights-holder perspective. The study could be completed by local stakeholders and
rights-holders who would be hired and trained in the interview process. This will provide
a short-term employment opportunity and allow community members to be further engaged
in the tissue component of the EMBP.

Stakeholder and Rights-Holder Involvement

An essential component of the tissue sampling program is the involvement of stakeholders
and rights-holders at all stages. This will enable stakeholders and rights-holders to test the
components and locations of the environment that are of most concern to them before the
Project begins. It is recommended that at least one rights-holder and one local community
member are employed alongside a consultant for each component of the tissue sampling
program. This will provide a training opportunity, capacity building, and temporary
employment to these communities.

In several instances (e.g., larger game, organs, plants, and traditional medicines), the
sampling program will rely primarily on local stakeholders and rights-holders to submit
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these samples that have been harvested for testing (see Section 4.2.1.5.2). The harvest of
fish and wildlife resources for food purposes by First Nations and Meétis individuals is
under the authority of and constitutionally protected by Treaty or Aboriginal rights. A
special collection permit will be required for the Study Team to be legally allowed to
collect and accept and fish and wildlife resources from First Nations and Métis for
scientific purposes for the tissues program.

For the tissues component of the program to be completed successfully, it is recommended
that one community coordinator be selected from both the local Indigenous communities
(First Nations and Métis) as well as the local communities near the project site (Ignace,
Dyment, etc.) to help coordinate with the sample submission to carry out this work. The
knowledge of both local hunters, trappers and fisherman as well as the IK of where
community members harvest each of the species will be extremely valuable information as
the project moves forward on where to collect the samples.

4.2.3.1 Ethics, Confidentiality, and Consent

The tissue sampling program will need to engage locally with stakeholders and rights-
holders in the region as the approach to collecting a number of the tissue samples is tied to
these relationships. It is recommended that study agreements or Memorandum of
Understandings (MOUSs) be established with stakeholders and rights-holders whose
communities wish to participate in the tissue sampling component. Ethical considerations,
including consent, confidentiality, and data sharing clauses, should be considered and
discussed with First Nations Chiefs and councils and Métis leadership prior to the sampling
program to ensure that individual and community knowledge and privacy is being
protected where applicable. Ethical considerations should also include the assurance of
privacy and respectful treatment of any participant who chooses to submit a sample(s) for
chemical testing.

The First Nations principles of OCAP are a set of standards that establish how First Nations
data should be collected, protected, used, or shared (FNIGC 2014). The four components
of OCAP include Ownership, Consent, Access, and Possession and should be considered
when planning the tissue sampling program to ensure that the principles and values of
stakeholders and rights-holders are included in the tissue sampling program. The Canadian
Institute of Health Research (CIHR), in conjunction with the Institute of Indigenous
Peoples' Health, also have Guidelines for Health Research Involving Indigenous People
(CHIR 2014). These guidelines help assist researchers and institutions in carrying out
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ethical and culturally competent research involving Indigenous people. Their intent is to
promote health through research that is in keeping with values and traditions. The
following are several considerations that are recommended and should implemented with
the stakeholders and rights-holders who are participating in the tissue sampling program:

¢ Individual Consent Form — participants will be informed of tissue study objectives
and provide free consent to participate and submit a sample for the study. All
individuals who wish to participate in the study are required to read and sign off on
a consent form before submitting a sample.

e Leadership — it is important that the First Nations Chiefs and councils and the Métis
leadership agree and approve of the sampling program and that they are directly
involved in the selection of rights-holders samplers.

e Protection of participant identity — participants will be asked if they would like to
provide their name when submitting a sample to the program. If individuals choose
not to, they will be assigned an identification number, and any information they
provide will be linked to their number, and their identity will be omitted from the
data compilations. Personal information, including names, contact information, and
precise harvest locations of those will who participate in the program, will not be
released unless permission has been granted by the individual.

e Oath of Confidentiality — those working on the Study Team, including the
community coordinator(s) may be entrusted with potentially sensitive and personal
information, such as hunting and harvesting locations, names, phones numbers, and
other personal data that may be recorded when a sample is submitted.

e All detailed traditional harvest locations identified during the study will remain
property of the rights-holders and should not be shared with any other individuals,
communities, or government agencies outside of the Study Team without further
permission from leadership.

e The culture, ceremonies, prayers, and harvesting celebrations that take place by the
local right