Magino Gold Project

MAGINO GOLD PROJECT
Finan Township, Algoma District, Ontario

ENVIRONMENTAL IMPACT STATEMENT
CHAPTER 10: HUMAN HEALTH
Submitted to:
Ontario Ministry of Natural Resources
Wawa - District Office
48 Mission Rd Hwy 101
PO Box 1160
Wawa ON P0S 1K0
Tel: 705-856-2396
Canadian Environmental Assessment Agency
Ontario Region
55 St. Clair Avenue East, Room 907
Toronto, Ontario M4T 1M2
Telephone: 416-952-1576
CEAA Reference Number: 80044
June, 2017

TABLE OF CONTENTS
10.0

HUMAN HEALTH ............................................................................................ 10.4
I.
Introduction ........................................................................................... 10.4
II.
Preamble .............................................................................................. 10.4
III.
IRC-4 Response ................................................................................... 10.5
1.
Effects on Indigenous Peoples – Baseline Health
Conditions............................................................................ 10.5
2.
Documenting Efforts to Gather Baseline Health
Conditions of Indigenous Peoples in the Areas ................... 10.5
3.
Description of How General Health Conditions Were
Used in Assessing Significance of Residual Effects on
Human Health ...................................................................... 10.6
10.1 Legislative Requirements and other Guidance ..................................... 10.7
10.2 Key Indicators and Measurable Parameters for Human Health .......... 10.13
10.3 Effects Mechanisms ............................................................................ 10.13
10.4 Assessment Methods.......................................................................... 10.14
10.4.1
Assumptions and the Conservative Approach ................... 10.17
10.5 Effects Analysis .................................................................................. 10.18
10.6 Effects Mitigation or Enhancement ..................................................... 10.20
10.7 Residual Effects on Human Health ..................................................... 10.20
10.8 Significance of Residual Effects on Human Health ............................. 10.20
10.9 Follow-up and Monitoring Program for Human Health ........................ 10.24
10.10 References ......................................................................................... 10.25

Human Health

Page 10.1

TABLES
Table 10-1: Relevant Legislative Requirements and Other Guidance .................................... 10.7
Table 10-2: Selected Indicators and Measures – Human Health .......................................... 10.13
Table 10-3: Project Interactions with Human Health ............................................................. 10.13
Table 10-4: Human Health Receptor Locations .................................................................... 10.17
Table 10-5: Effects Criteria and Levels for Determining Significance ................................... 10.20
Table 10-6: Magnitude Levels for Human Health ................................................................. 10.21
Table 10-7: Significance of Residual Effects on Human Health ............................................ 10.23
Table 10-8: Monitoring Program for Human Health VC ........................................................ 10.24

Human Health

Page 10.2

FIGURES
Figure 10-1: Human Health Receptors ................................................................................. 10.16

Human Health

Page 10.3

10.0 HUMAN HEALTH
I.

Introduction

Human health is selected as a VC as it has been identified as inherently important to both the
public and regulators and because emissions from the Project activities have the potential to
have an impact on human health. Human Health was identified in the EIS Guidelines as a VC.
II.

Preamble

On March 9, 2017, the Canadian Environmental Assessment Agency (the “Agency”) provided
Prodigy Gold Incorporated with the results of a review of the Environmental Impact Statement
(EIS) and EIS Summary prepared for the Magino Gold Project. The Agency and federal
departments undertook a review of the EIS and considered it in light of the requirements of the
Guidelines for the Preparation of an Environmental Impact Statement pursuant to the Canadian
Environmental Assessment Act, 2012. This review resulted in a number of requests (IRC 1-12).
Prodigy Gold prepared IRC responses and amended the existing EIS. In order to aid the
reviewer, please note that chapter 10 contains the response to conform with the requirement
outlined in IRC 4.
IRC-4 stated the following requirement to conform with the EIS Guidelines “Provide information
on general baseline health conditions of Indigenous Peoples in the area, if possible by individual
Indigenous group. Document efforts made to gather information, particularly if not provided.”
This response is located in Section III below.
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III.

IRC-4 Response

ID: IRC-4
Topic: Effects on Indigenous Peoples
Issue: Baseline health conditions not provided
Reference to EIS Guidelines: Part 2, Section 6.1.9
Reference to EIS: Chapter 4, Chapter 10, TSD 14
On March 9, 2017, the Canadian Environmental Assessment Agency (the “Agency”) provided
Prodigy Gold Incorporated with the results of a review of the Environmental Impact Statement
(EIS) and EIS Summary prepared for the Magino Gold Project. The Agency and federal
departments undertook a review of the EIS and considered it in light of the requirements of the
Guidelines for the Preparation of an Environmental Impact Statement pursuant to the Canadian
Environmental Assessment Act, 2012. This review resulted in a number of requests.
Prodigy prepared this response to conform with the requirement outlined in IRC-4. IRC-4 stated
the following requirement to conform with EIS Guidelines:
“Provide information on general baseline health conditions of Indigenous Peoples in the
area, if possible by individual Indigenous group. Document efforts made to gather
information, particularly if not provided.
Describe how general health conditions were used in assessing the significance of
residual effects on human health. As this comment is addressed, the Agency expects
revisions will be incorporated into the effects assessment, proposed mitigation
measures, characterization of residual effects, determination of significance of residual
environmental effects, and development of follow-up programs for all valued
components”.
1. Effects on Indigenous Peoples – Baseline Health Conditions
At the March 23rd, 2017 meeting with the Agency, Prodigy agreed to document the efforts made
to collect information and the process that led to the conclusion there is no readily available
information on general health conditions of specific Aboriginal groups in the project area. This is
described in the sections below.
2. Documenting Efforts to Gather Baseline Health Conditions of Indigenous Peoples
in the Areas
Section 4.6.3 includes (amongst other things) readily available demographics information for
each of the Aboriginal groups. During the collection of baseline/secondary source information,
Prodigy did not identify readily available information on general health conditions of specific
Aboriginal groups in the project area.
“During the initial collection of baseline/secondary source information, Prodigy did not identify
readily available information on the general health conditions of specific Aboriginal groups in the
project area. The following describes the efforts made to identify or gather this information:
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During Aboriginal engagement activities, groups (e.g., see Tables in response to IRC-2,
amended Section 1 of Appendix 12-1 MFN Table 12-7, MCFN Table 12-8; MNO TK
report) indicated that potential effects of the Project on human health are a concern.
However, no information on general health conditions for individual groups was
provided.
Prodigy provided Aboriginal groups (MFN, MCFN, MNO, BFN and RSMIN) with ‘existing
conditions’ profile information that provided general background (e.g., as per EIS Section
4.6.3, e.g., background, vision and community planning, demographic trends) and
reported information for each group on the Aboriginal Interests VCs used in Sections
4.6.4 (Aboriginal Employment and Business Opportunities), 4.6.5 (Traditional Use of
Lands and Resources) and 4.6.6 (Aboriginal Cultural Activities and Special Places) of
the EIS:
o Initial drafts were provided for review in 20141. Any comments received were
incorporated into the draft profiles;
o Updated drafts were provided in November 2016 (these included any updates
since 2014, including TK information for Aboriginal groups that provided it).
Review of the websites for Aboriginal groups.
Review of websites for Algoma Public Health (includes MFN, MCFN, BFN, GRFN – as
well as Dubreuilville, Wawa and White River) and Thunder Bay District Health Unit
(includes PMFN) (community-specific indicators/ statistics are not available).
Review of Statistics Canada’s Canadian Community Health Survey (samples do not
include First Nation reserves or other Aboriginal settlements in the provinces).”

3. Description of How General Health Conditions Were Used in Assessing
Significance of Residual Effects on Human Health
The EIS includes Chapter 10 (Human Health), with additional detail provided in TSD 14
(Human Health Risk Assessment). The assessment of potential health effects from the
Project includes Aboriginal people; and the conclusion that there are no residual effects of
project-related exposures on human health also applies to Aboriginal people.
TSD 14 notes on page 6-7, for example, that receptor locations may include Aboriginal
people and that “each receptor was considered to be an Aboriginal person in order to
maintain a conservative approach in the HHRA”. Table 4.2-1 (p.7) identifies a number of
exposure pathways used in the HHRA, including consumption of country foods. The TSD
describes an overall conservative approach to the risk assessment, one that would reflect
the characteristics of Aboriginal people that might use the local area. The TSD concludes
that “Overall, the (sic) is no residual effect of project-related environmental exposures on
human health”. In addition, because there was no readily available information on the
general health conditions of specific Aboriginal groups in the project area, it was not used in
the assessment of the significance of residual effects on human health that is described in
Section 10.8 of the EIS, and in Section 5.4 of TSD 14.

1

The 2014 profiles did not include TK information, as those studies had not yet been provided by Aboriginal groups.

Human Health

Page 10.6

Prodigy Gold Incorporated
Magino Gold Project Environmental Impact Statement

10.1 Legislative Requirements and other Guidance
Table 10-1 summarizes the legislative requirements and other guidance that has been considered in this assessment. Each item
is briefly described and presented in terms of its relevance to human health. Note that the assessment of the potential impact of
project activities on human health is determined via the completion of a human health risk assessment (HHRA). A HHRA
considers a variety of sources of standards and objectives, but only the most protective of the available scientifically defensible
standards and objectives were selected for use.
Table 10-1: Relevant Legislative Requirements and Other Guidance
Legislation or Regulation

Description

Relevance to the VC

None are applicable.

Standards or Objectives

Description

National Ambient Air Quality Objectives (NAAQOs),
(CCME, 1999)

Air quality objectives that define acceptable levels of
various air pollutants in ambient air.

Canadian Ambient Air Quality Standards (CAAQS)

Air quality standards that define acceptable levels of
various air pollutants in ambient air.

Canada-Wide Standards for Particulate Matter and
Ozone (CCME, 2000; 2012)

Air quality standards for PM10 and PM2.5.

Soil Quality Guidelines for the Protection of
Environmental and Human Health (CCME, 2014)

Soil quality guidelines based upon the protection of
human health.

Human Health

Relevance to the VC
The effects of the Project on
human health due to inhalation of
chemicals were assessed with
consideration to criteria regulated
under NAAQO.
The effects of the Project on
human health due to inhalation of
chemicals were assessed with
consideration to criteria regulated
under CAAQS.
The effects of the Project on
human health due to inhalation of
particulate matter were assessed
with consideration to these
standards.
The effects of the Project on
human health due to exposure to
chemicals in soil were assessed
with consideration to these
guidelines.
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Fish Products Standards and Methods Manual.
Appendix 3: Canadian Guidelines for Chemical
Contaminants and Toxins in Fish and
Fish Products. (CFIA, 2014)

Guidelines for chemical concentrations in fish that
are protective of human consumption.

Persistence and Bioaccumulation Regulations.
(Government of Canada, 2013)

Definitions of persistent and bioaccumulative
substances according to their physical/chemical
properties.

Guidelines for Canadian Drinking Water Quality.
Summary Table. Prepared by the FederalProvincial-Territorial Committee on Drinking Water.
(Health Canada, 2014)

Drinking water quality guidelines based upon the
protection of human health.

Standards or Objectives

Description

Noise Impact Assessment Orientation Document
for Projects Triggering Canadian Environmental
Assessment Act. (Health Canada, 2005)
Guidance for Evaluating Human Health Impacts in
Environmental Assessment: Noise. (Health
Canada, 2011)

Rationale for the Development of Soil and
Groundwater Standards for use at Contaminated
Sites in Ontario. (MOE, 2011)

Ontario Ambient Air Quality Criteria (AAQC)
(MOE, 2012)

Health Canada guidance for the assessment of
noise as it relates to human health.

Soil quality and drinking water quality guidelines
based upon the protection of human health.

Air quality criteria that define acceptable levels of
various air pollutants in ambient air. The criteria are
protective of effects including health, odour,
vegetation, soiling visibility and corrosion.

Human Health

The effects of the Project on
human health due to
consumption of fish were
assessed with consideration to
these guidelines.
These guidelines were used to
identify which chemicals in soil
and water may be retained for
assessment in the HHRA given
that they may accumulate in the
food chain.
The effects of the Project on
human health due to exposure to
chemicals in water were
assessed with consideration to
these guidelines.

Relevance to the VC

The effects of the Project on
human health due to noise were
assessed with consideration to
these guidelines.

The effects of the Project on
human health due to exposure to
chemicals in soil and drinking
water were assessed with
consideration to these guidelines.
The effects of the Project on
human health due to inhalation of
chemicals were assessed with
consideration to these criteria.
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Ontario Drinking Water Standards. (MOE, 2001)
Technical Support Document for Ontario Drinking
Water Standards, Objectives and Guidelines.
(MOE, 2006)

Standards or Objectives
Ambient Water Quality Guidelines for Selenium,
Overview Report. (BC MOE, 2001)

Drinking water quality standards based upon the
protection of human health.

Description
Water quality guidelines for selenium.

Ambient Water Quality Guidelines for Selenium,
Technical Report Update. (BC MOE, 2014)

Regional Screening Level Summary Tables – May
2016. (U.S. EPA, 2016)

Soil and water quality guidelines based upon the
protection of human health, as well as the toxicity
reference values (TRVs) upon which the guidelines
are based.

Air Quality Guidelines for Europe (WHO, 2000)
Air Quality Guidelines for Particulate Matter, Ozone,
Nitrogen Dioxide and Sulfur Dioxide (WHO, 2005)

Air quality guidelines that define acceptable levels of
various air pollutants in ambient air.

Acute, 8-Hour and Chronic Reference Exposure
Levels, Air Toxicology and Epidemiology
(CalEPA, 2008)

Reference exposure levels (RELs) that define
acceptable levels of various air pollutants in ambient
air.

Human Health

The effects of the Project on
human health due to exposure to
chemicals in drinking water were
assessed with consideration to
this guideline.

Relevance to the VC
The effects of the Project on
human health due to exposure to
selenium in water were assessed
with consideration to this
guideline.
The effects of the Project on
human health due to inhalation of
chemicals and exposure to
chemicals in soil and water were
assessed with consideration to
the screening levels and TRVs.
The effects of the Project on
human health due to inhalation of
chemicals were assessed with
consideration to these guidelines.
The effects of the Project on
human health due to inhalation of
chemicals were assessed with
consideration these guidelines.
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Standards or Objectives
Appendix B. Chemical-specific summaries of the
information used to derive unit risk and cancer
potency factors. In: Air Toxics Hot Spot Risk
Assessment Guidelines Part II: Technical Support
Document for Cancer Potency Factors:
Methodologies for derivation, listing of available
values, and adjustments to allow for early life stage
exposures. (CalEPA, 2009)

Minimal Risk Levels (ATSDR, 2016)

Standards or Objectives
Effects Screening Levels, November 2016
(TCEQ, 2016)

Re-evaluation of Human Toxicological Maximum
Permissible Risk Levels. (RIVM, 2001)
Re-evaluation of some human-toxicological
Maximum Permissible Risk levels earlier evaluated
in the period 1991-2001. (RIVM, 2009)

Other Guidance

Useful Information for Environmental Assessments.
(Health Canada, 2010a)

Description

Relevance to the VC

CalEPA provides TRVs with which to assess health
effects due to carcinogenic chemicals.

The effects of the Project on
human health due to inhalation of
chemicals were assessed with
consideration to these TRVs.

The Agency for Toxic Substances and Disease
Registry (ATSDR) provides minimal risk levels
(MRLs) with which to assess health effects due to
non-carcinogenic chemicals.

The effects of the Project on
human health due to inhalation of
chemicals were assessed with
consideration to these MRLs.

Description

Relevance to the VC

The Texas Commission on Environmental Quality
(TCEQ) provides Effects Screening Levels (ESLs)
that define acceptable levels of various air pollutants
in ambient air.

The effects of the Project on
human health due to inhalation of
chemicals were assessed with
consideration to ESLs.

The Netherlands National Institute of Public Health
and the Environment has developed TRVs for
chemicals.

Description
Describes the risk assessment framework endorsed
by Health Canada and acceptable approaches for
use in human health risk assessments that support
Environmental Assessments.

Human Health

The effects of the Project on
human health due to inhalation of
chemicals and exposure to
chemicals in soil and water were
assessed with consideration to
these TRVs.

Relevance to the VC
Human health risks associated
with the Project were evaluated
using the risk assessment
framework endorsed in Health
Canada.
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Federal Contaminated Site Risk Assessment in
Canada, Part I: Guidance on Human Health
Preliminary Quantitative Risk Assessment. Version
2.0. (Health Canada, 2012a)

Describes the risk assessment framework endorsed
by Health Canada, provides exposure and risk
equations to be used in HHRA, provides exposure
factors and receptor characteristics for human
receptors (e.g. typical body weights and food
consumption rates), and provides acceptable risk
levels for non-carcinogenic and carcinogenic
substances.

Federal Contaminated Site Risk Assessment in
Canada, Part II: Toxicological Reference Values
(TRVs) and Chemical-Specific Factors. Version 2.0.
(Health Canada, 2010b)

Identifies TRVs derived by Health Canada as well as
carcinogenic classifications of substances.

Other Guidance

Description

Rationale for the Development of Soil and
Groundwater Standards for use at Contaminated
Sites in Ontario. (MOE, 2011)

Other Guidance

Risk Assessment Guidance for Superfund.
Volume I. Human Health Evaluation Manual (Part
A). (U.S. EPA, 1989)

Exposure Factors Handbook: 2011 Edition.
(U.S. EPA, 2011)

Describes the risk assessment framework endorsed
by the province, TRVs, and provides acceptable risk
levels for non-carcinogenic and carcinogenic
substances.
Description

Human health risks associated
with the Project were evaluated
using the risk assessment
framework and guidance
provided herein.

Human health risks associated
with the Project were evaluated
considering the TRVs and
carcinogenic classifications
provided in this document.
Relevance to the VC
Human health risks associated
with the Project were evaluated
using the risk assessment
framework and guidance
provided herein.
Relevance to the VC

Describes the risk assessment framework endorsed
by the United States Environmental Protection
Agency, provides exposure and risk equations to be
used in HHRA, provides exposure factors and
receptor characteristics for human receptors
(e.g., typical body weights and food consumption
rates), and provides acceptable risk levels for noncarcinogenic and carcinogenic substances.

Human health risks associated
with the Project were evaluated
considering the risk assessment
framework and guidance
provided herein, for issues that
the federal and provincial
guidance did not address.

Describes exposure factors including food
consumption rates for human receptors.

The consumption rates of berries
were adopted for members of the
public in the HHRA.

Human Health
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Integrated Risk Information System (IRIS). Online
Database. (U.S. EPA, 2017)
IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans. (IARC, 2016)
Press Release No. 221. IARC: Outdoor air pollution
a leading environmental cause of cancer deaths.
(IARC, 2013).

Identifies TRVs derived by the U.S. EPA.

Describes the carcinogenic classifications for
chemical substances as evaluated by the
International Agency for Research on Cancer.

Human Health

Human health risks associated
with the Project were evaluated
considering the TRVs provided in
this database.

Human health risks associated
with the Project were evaluated
considering the carcinogenic
classifications provided by IARC.
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10.2 Key Indicators and Measurable Parameters for Human Health
Table 10-2 summarizes the indicators and measures used to analyze Project effects on human
health.
Table 10-2: Selected Indicators and Measures – Human Health
Selected Indicators

Changes to chemical
concentrations in environmental
media (e.g., air, soil, surface
water, fish, wild game and noise)
relative to background and
regulatory/agency guidelines

Rationale

Selected Measures

For there to be a potential
effect on human health due to
Project emissions, the following
three conditions must be met:

a chemical must be
present at levels in the
environment that could be
harmful;

there must be an exposure
pathway by which a
receptor can come into
contact with the chemical
in the environment; and

a receptor must be
present.






Noise levels
Concentrations of chemicals
in environmental media
(e.g., air, soil, surface water,
fish, and wild game)
Human health risks from
exposure to environmental
media quantified, via a
HHRA, using hazard
quotients [HQs] for
non-carcinogenic chemicals
and incremental lifetime
cancer risks [ILCRs] for
carcinogenic chemicals.

10.3 Effects Mechanisms
The Project-Environment interactions likely to measurably or noticeably change conditions with
respect to human health are noted in Table 10-3.
Table 10-3: Project Interactions with Human Health
Project Phase

Duration

Site Preparation Phase

6 Months – 1 Year

Construction Phase

1 – 2 Years
Open Pit: 10 Years

Operations Phase

Processing Plant:
12 – 15 Years

Closure and Rehabilitation
Phase

2 – 3 Years

Post closure Phase

4 to 50 years
(approximately), until closure
objectives are met

Human Health

Relevant Project Works and
Activities

Construction, Operation and Closure
phase activities as described in
Chapter 6.
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The likely effects associated with these works and activities are assessed collectively and
described in the following sections.
10.4 Assessment Methods
As described in TSD 14 (HHRA), potential effects on human health were determined via a
HHRA consistent with the risk assessment framework and methodology endorsed by federal
and provincial regulatory agencies. The framework provides a structured and clear approach for
evaluating potential human health risks, if any, to people associated with changes in
environmental quality due to chemical releases from a project. For there to be a potential health
risk, the following three conditions must be met:




an environmental stressor must be present at levels that could be harmful;
a receptor must be present; and
there must be an exposure pathway by which the receptor can come into contact with
the environmental stressor.

To determine whether these conditions are present, the risk assessment framework used in
Ontario and Canada typically consists of four components:
1)

2)

3)

4)

Problem Formulation: The problem formulation identifies the environmental stressors
(chemicals and noise) emitted by the Project that may be present at levels harmful to
people (receptors) that may be present near the Project and the pathways by which
receptors may be exposed to environmental stressors released by the Project. The
information from the problem formulation is summarized in a conceptual site model, which
illustrates how receptors can potentially come into contact with environmental stressors
emitted by the Project;
Exposure Assessment: The exposure assessment involves characterizing the degree to
which receptors are exposed to environmental stressors for each relevant exposure
pathway identified in the problem formulation. For the HHRA, the exposure assessment
involves estimating the daily dose of a chemical of potential concern (COPC). This value is
called the Estimated Daily Intake (EDI) and is calculated from concentrations of COPCs in
environmental media, including air, soil, water, sediment, fish, and other country foods
(i.e., chemical characterization), the amount of time the receptor spends in the area and
receptor-specific parameters such as body weight, ingestion rate, and dietary preferences
(i.e., receptor characterization);
Toxicity Assessment: The toxicity assessment provides the basis for assessing what is
an acceptable exposure and what level of exposure may adversely affect the health of
receptors. This involves identification of the potentially toxic effects of a COPC (i.e., toxicity
classification) and determination of the dose to which a receptor can be exposed without
experiencing adverse health effects (i.e., dose-response analysis); this value is called a
TRV. Consideration is given to both non-carcinogenic and carcinogenic effects; and
Risk Characterization: The final component of a risk assessment determines potential
health risks that may result from Project-related activities. This is determined by comparing
the estimated exposure received by the receptors (i.e., the EDI from the exposure
assessment) with the level of exposure that is determined to be acceptable (i.e., the TRV
from the toxicity assessment). The characterization of health risks includes consideration of
the uncertainty and conservatism in the risk assessment. The risk characterization
component concludes with a summary of the risk characterization results. Potential health
risks identified in the risk assessment are evaluated in terms of the assessment criteria

Human Health
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identified for human health, and a determination of the significance of any residual effect is
made.
For the assessment of potential health risks due to changes in noise levels, similar principles to
those described for chemical risks are applied. In brief, receptor locations are identified and the
changes in noise levels as a result of the Project are predicted at these locations. The predicted
changes in noise levels are then compared to health-based guidelines developed by regulatory
agencies (e.g., Health Canada) that are protective of human health. Where the predicted
changes in noise levels exceed the guidelines, adverse health effects may be possible.
Figure 10-1 identifies the human health receptors assessed in the HHRA. Human health
receptor locations are described in Table 10-4.

Human Health
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Figure 10-1: Human Health Receptors

Human Health
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Table 10-4: Human Health Receptor Locations
Label

Description

Valued Ecosystem
Component

HHR001

Goudreau Community

Aboriginal recreational user

HHR002

Cemetery

Aboriginal recreational user

HHR003

Herman Lake Cottage

Aboriginal recreational user

HHR004

Herman Lake Island Cottage

Aboriginal recreational user

HHR005

Trapper Cabin B

Aboriginal trapper

HHR006

Dubreuilville

Aboriginal resident

HHR010

Administrative building on Richmont mine

Off-site Richmont Worker

HHR016

Administrative building on Richmont mine

Off-site Richmont Worker

MPOI

Fenceline

Aboriginal recreational user

10.4.1 Assumptions and the Conservative Approach
Within many steps of the risk assessment process, assumptions must be made due to a lack of
scientific certainty. As such, to the extent possible, conservative assumptions are made
throughout the risk assessment such that estimates of risk to human health are over-estimated
rather than underestimated. The use of these assumptions introduces some degree of
uncertainty into the risk assessment process.
Key assumptions and sources of uncertainty are summarized below:




The air quality discipline provided predicted air concentrations and aerial deposition
rates of chemicals due to Project-related activities during the operations phase of the
Project. Through the air quality discipline’s review of the Project works and activities in
all the phases of the Project, it was determined that the operations phase would
represent the highest predicted air concentrations and deposition rates and therefore
would be representative of emissions from all phases of the Project. The risk
assessment has relied upon the predicted air concentrations for the operations phase,
which are a conservative estimate of emissions from the construction, closure, and postclosure phases of the Project. Additionally, it was assumed that the operations phase
deposition rates would be realized throughout the life of the Project (i.e., 20 years), and
therefore, the predicted changes to soil quality as a results of aerial deposition are
considered to be a conservative estimate of deposition from all phases of the Project;
The water quality discipline provided predicted water concentrations of chemicals at Otto
Lake and Herman Lake during the operations phase of the Project. The operations
phase was considered to contribute the highest predicted changes to water
concentrations in Otto and Herman Lakes out of all of the phases of the Project.
Additionally, the changes predicted for Otto Lake were greater than the predictions in
Herman Lake and therefore, water quality in Otto Lake was used in the risk assessment
to represent water quality changes during the operations phase of the Project.
Predictions were provided for three different precipitation scenarios: wet, dry and
average precipitation. The predictions for the most conservative out of the three

Human Health
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scenarios were used in the human health risk assessment (i.e., largely the dry
precipitation scenario);
The water quality discipline also provided predicted water concentrations of chemicals in
Goudreau Lake during the post-closure phase of the Project. Predictions were provided
for two scenarios: natural filling and accelerated filling. The predictions for the most
conservative out of the two scenarios were used in the human health risk assessment
(i.e., natural filling);
Predicted changes to chemical concentrations in the environment are typically assessed
at specific areas associated with past, present, or future human activity (e.g. a
community, a cottage, a recreational area). These areas are termed receptor locations
and are used to represent places where people are most likely to spend an extended
period of time engaged in a particular activity (or several activities). Receptor locations
that are closer to the proposed Project site were used as surrogates for similar locations
that are further away given that changes to chemical concentrations will be greater if
they are closer to the source. Therefore, the assessment of potential health risks at the
specific receptor locations assessed in the HHRA provide a conservative estimation of
risks at locations with similar land use that are located further away;
Human health TRVs are generally based on the most sensitive toxicological endpoints
(i.e., the minimum dose that is associated with a health effect), with the application of
uncertainty factors to account for deficiencies in the key study or dataset or to protect
sensitive subpopulations. The uncertainty associated with TRVs is highly dependent on
the number and quality of studies available and whether the key study was based on
humans (low uncertainty) or laboratory animals such as rats (high uncertainty). When
few studies are available and the studies available are conducted using animals as test
organisms, several types of uncertainty factors are applied to account for this uncertainty
(e.g., factors for database limitations or inter- and intra-species variability), which
increase the conservatism in the risk estimates. The form of the chemical
(i.e., speciation) is another key factor that influences exposure and toxicity. Laboratory
studies often use highly bioavailable salts that are readily absorbed, while this type of
chemical form may not necessarily be representative of the forms of chemicals expected
due to Project emissions. As a result, the TRVs that are derived will likely overestimate
toxicity and potential health risks to people; and
Another critical aspect of the risk assessment is related to estimating the intensity,
frequency, and duration of exposure of a particular receptor at a given location. Where
site-specific data are available from interviews or local studies, those data are relied
upon in the risk assessment because they give a realistic depiction of actual use of the
area; however, for this human health risk assessment, that type of site-specific
information was not available and generic assumptions on behaviours and exposures
published in risk assessment guidance documents was used instead. In general, these
exposure assumptions are often very conservative and likely overestimate the amount of
time that an individual would be expected to engage in a given behaviour at a particular
location. For example, it was assumed that people who use cabins or cottages in the
LSA could spend up to six months per year at those locations.

10.5 Effects Analysis
The effects analysis for the Human Health VC was carried out using a HHRA. The results of the
HHRA are summarized below:

Human Health
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The HHRA was completed for three types of exposures: inhalation, multi-pathway, and
noise;
For the assessment of inhalation exposures, predicted changes to air quality during the
operations phase of the Project were modeled by the air quality discipline for 1-hour, 24hour and annual averaging periods. Comparison of the predicted air concentrations to
health-based guidelines indicated that most chemicals met their respective guidelines
and/or were associated with acceptable hazard quotients (HQs) or incremental lifetime
cancer risks (ILCRs), with the exception of the following predicted health risks:
o Nitrogen dioxide (NO2), diesel particulate matter (DPM), cadmium, and sodium
hydroxide for the 1-hour averaging period;
o Sulphur dioxide (SO2), particulate matter less than 2.5 microns (PM2.5), particulate
matter less than 10 microns (PM10), and manganese for the 24-hour averaging
period; and
o DPM and cadmium for the annual averaging period.
Although health risks were predicted for these chemicals, when the conservatism in the
predictive air quality modeling and the infrequency of exceedances at the affected
receptor locations is considered, the HHRA concluded that potential health effects due to
inhalation are not expected from the Project. A thorough discussion of predicted health
risks from inhalation exposure is presented in TSD 14;



For the multi-pathway assessment, predicted changes to soil quality (i.e., due to aerial
deposition of dust) and water quality were modeled by the air quality and water quality
disciplines, respectively. Comparison of the predicted concentrations to health-based
guidelines indicated that most chemicals met their respective guidelines and/or were
associated with acceptable hazard quotients (HQs) or incremental lifetime cancer risks
(ILCRs), with the exception of the following:
o Arsenic, cobalt and mercury in Otto Lake during the operations phase of the Project;
and
o Arsenic, cobalt, mercury and manganese in Goudreau Lake during the post-closure
phase of the Project.
The predicted health risks for these chemicals were largely due to the fish ingestion
pathway, which relied upon conservative predictions of chemical uptake into fish tissue
and assumptions related to the amount and frequency of fish consumed by people.
Although health risks were predicted for these chemicals, considering the assumptions
and conservative approach relied upon in the HHRA, exposure and by extension health
risks were likely overpredicted and therefore potential health effects from the Project are
not expected. A thorough discussion of predicted health risks from multi-pathway
exposure is presented in TSD 14; and



Predicted changes to noise levels as a result of the Project were predicted by the noise
discipline. The Project-related changes in noise levels were predicted to be within the
target noise levels identified by federal regulatory agencies at the assessed receptor
locations; therefore, potential health effects due to noise are not expected from the
Project. A thorough discussion of predicted health risks from noise is presented in TSD
14.
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10.6 Effects Mitigation or Enhancement
The predicted health risks were determined considering the mitigation measures incorporated
into the design of the Project infrastructure, facilities and operation. These specific mitigation
measures, as discussed in the TSD 9, TSD 11 and TSD 16, are considered to be typical and
consistent with environmental best management practices, and were incorporated into the
emission estimates and the resulting predicted air concentrations, noise levels and water
concentrations. These in-design mitigation measures are listed in Chapter 6, Section 6.5 of the
EIS Report.
No additional mitigation measures, outside of those by design, are proposed or are required for
human health.
10.7 Residual Effects on Human Health
As described in Section 10.5, potential health risks were identified in the HHRA as a result of
project-related changes to air quality and water quality; however, considering the assumptions
and conservative approach relied upon in the HHRA, potential health effects from the Project
are not expected.
Overall, the is no residual effect of project-related environmental exposures on human health;
however, monitoring is recommended to confirm the predictions considered in the HHRA and
verify if future air and water concentrations reflect predicted concentrations and therefore by
extension predicted health risks.
10.8 Significance of Residual Effects on Human Health
The criteria used for evaluating and describing the significance of residual effects are shown in
Tables 10-5 and 10-6.
Table 10-5: Effects Criteria and Levels for Determining Significance
Effects Criteria(a)
(b)(c)

Magnitude

Geographic
(b)
Extent

(d)

Duration

Definition
Size or degree of
the effect

Effects Level Definition
Low

Medium

High

Definitions for magnitude are provided in Table 10-6

Spatial scale of the
effect

Effect is limited to
the area within the
Prodigy property
boundary (Project
Study Area (PSA))

Effect extends
beyond the Project
Study Area but is
contained within
the Local Study
Area (LSA)

Effect extends
beyond the Local
Study Area (LSA)

Temporal scale of
the cause of the
effect

Conditions
causing the effect
are evident in the
short-term
(i.e., during the
construction
phase, or closure
and post-closure
phase)

Conditions
causing the
medium-term
effect are evident
in the operations
phase

Conditions
causing the effect
extends for the
long-term (beyond
any one phase)
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Effects Criteria(a)

Effects Level Definition

Definition

Low

Medium

High

Rate at which the
condition causing
the effect occurs

Conditions or
phenomena
causing the effect
will occur
infrequently
(i.e., several times
per year)

Conditions or
phenomena
causing the effect
will occur at
regular, although
infrequent
intervals
(i.e., several times
per month)

Conditions or
phenomena
causing the effect
will occur at
regular and
frequent intervals
(i.e., daily or
continuously)

Degree of
(b)
Irreversibility

Ability of the health
effect to be
reversed

Effect is readily
reversible (i.e.,
temporary)

Effect is reversible
with time

Effect is unlikely to
be reversible
(i.e., permanent)

Ecological Context

Resilience of the
VEC to the
potential effects of
the Project

Not applicable.

Social Context

Value to people

Not applicable.

(b),(d)

Frequency

Notes:
(a)
The assumptions and limits of the effects criteria will be described as part of the environmental
effects assessment.
(b)
Criteria relate to the effect.
(c)
Where available, existing environmental standards, guidelines or objectives will be used to define
the effects level definitions.
(d)
Criteria relate to the conditions causing the effect.

The criteria used to evaluate magnitude of effects to human health are identified in Table 10-6.
Table 10-6: Magnitude Levels for Human Health
Magnitude
Negligible

Low

Medium

High

Project-related
environmental
exposures do not
result in a change in
human health

Project-related
environmental
exposures are unlikely to
substantially result in a
change in human health

Project-related
environmental
exposures may result in
a long term, substantive
change in human health

Project-related
environmental exposures
are likely to result in a
long-term, substantive
change in human health

A significant residual effect to Human Health is defined as a project-related environmental
exposure, predicted via a HHRA (TSD 14), that exceeds regulatory benchmarks (i.e., a health
risk) established by federal and/or provincial agencies (see Section 10.1) and is likely to result in
a long-term, substantive change to human health. If project-related environmental exposures
are predicted to be less than regulatory benchmarks, then health effects are not expected and
by extension a change in human health is not expected. Conversely, if project-related
environmental exposures are predicted to exceed regulatory benchmarks, this does not
necessarily equate to a certain adverse health effect being realized or by extension a change to
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human health; rather, it triggers a thorough review of the assumptions and conservatism
(Section 10.4.1) considered in the HHRA and may also trigger future monitoring to ensure that
the concentrations assessed in the HHRA will not be realized once the Project is undertaken.
Overall, the residual effect of project-related environmental exposures on human health is
considered negligible and not significant.
Table 10-7 provides an evaluation of the significance of residual effects for the Human Health
VC.
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Table 10-7: Significance of Residual Effects on Human Health
RESIDUAL
ADVERSE
EFFECT

MAGNITUDE

GEOGRAPHIC
EXTENT

DURATION

FREQUENCY

DEGREE OF
IRREVERSIBILITY

ECOLOGICAL
CONTEXT

SOCIAL CONTEXT

OVERALL
ASSESSMENT OF
SIGNIFICANCE

Human Health

Negligible

Medium

High

Low to High

Low to High

Not applicable

Not applicable

Not significant
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10.9 Follow-up and Monitoring Program for Human Health
Any monitoring requirements for air quality (TSD 9), noise (TSD 11), and water and sediment
quality (TSD 16) are relevant and applicable to human health.
In addition to these monitoring requirements, monitoring is recommended for the Human Health
VC to confirm if the predicted concentrations considered in the HHRA reflect actual
concentrations in project-related environmental media (see Table 10-8) and by extension if
predicted exposures reflect actual exposures (i.e., health risks). It is noted that monitoring for
diesel combustion by-products was indicated under the Meteorology and Air Quality TSD using
Suspended Particulate Matter (SPM). Therefore, further monitoring of other chemicals that are
solely due to diesel combustion (e.g. NO2, SO2, DPM, sodium hydroxide) is not required.
Table 10-8: Monitoring Program for Human Health VC
1-hour





NO2
DPM
Cadmium
Sodium hydroxide






Air Quality
24-hour
SO2
PM2.5
PM10
Manganese
Water Quality

Otto Lake (operations)




Arsenic
Cobalt
Mercury

Annual



DPM
Cadmium

Goudreau Lake (post-closure)





Human Health

Arsenic
Cobalt
Mercury
Manganese
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