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Oral intervention by:  Ellen E. Dailey, MD, FACOG

In the Matter of Ontario Power Generation Inc. 
Proposed Environmental Impact Statement 

For OPG‘s Deep Geological Repository (DGR) Project for 
Low and Intermediate Level Waste (L&ILW)

Kincardine, Ontario

To the Joint Review Panel
September 27, 2013

The Project

“The Nuclear Waste Management Organization 
(NWMO) is assisting Ontario Power Generation 
(OPG) in seeking regulatory approval for 
construction of a proposed Deep Geologic 
Repository (DGR) for the long-term management of 
low and intermediate level waste (L&ILW) from 
OPG-owned or operated reactors. The DGR is 
planned adjacent to OPG's Western Waste 
Management Facility (WWMF) on the Bruce 
nuclear site in the Municipality of Kincardine.”

http://www.nwmo.ca/home?language=en_CA



Relevant Environmental Impact Statement 
Guidelines

• Section 2.5         Precautionary Approach

• Section 2.6 Study Strategy and Methodology

• Section 2.7 Use of Existing Information

• Section 6.3 Stakeholders

• Section 6.4         Other Public Participation

• Section 8.1 General Information and Design Description

Relevant Environmental Impact Statement 
Guidelines

• Section 9.3         Valued Ecosystem Components

• Section  10          Existing Environment

• Section  10.2.6 Human Health

• Section  11.5.6    Human Health

• Section  14          Cumulative Effects

• Section 16           Follow-Up Program



Why the proponent fails to meet the 
EIS guidelines. 

Ionizing Radiation, Human Health   
Conditions, and Informed Consent   

Flaws in the DGR process

• Flawed consent process

• Inadequate health data base



Certainty, risk, and uncertainty

• Certainty is a probability of 1 - the likelihood of the 
sun rising in the morning.

• Risk expresses the probability of an event greater 
than 0 but less than 1, e.g. 0.5 probability of losing a 
coin toss.

• Uncertainty cannot be expressed in terms of 
probabilities because of unknown and unknowable 
variables.  

An untested hypothesis

• Hypothesis: “Low and intermediate 
radioactive waste can be safely stored 
underground indefinitely.”

• Potentially exposes the public to known and 
unknown health risks.

• Essentially, a open-ended, human biologic 
and socioeconomic experiment or clinical trial. 



Elements of informed consent

• Competence (a legal determination that 
addresses societal interest in restricting a 
person’s right to make decisions or do acts 
because of incapacity)

• Disclosure

• Understanding

• Voluntariness

• Consent

Free Prior and Informed Consent (FPIC)

A community has the right to give or 
withhold its consent to proposed 
projects that may affect the lands they 
customarily own, occupy or otherwise 
use. 



Principles supporting FPIC

• The right to meaningful participation in environmental 
decision making

• The right to control access to their lands and resources
• Contemporary standards of public participation is a 

hallmark of legitimate governance.
• Basic principles of equity and justice. 

• Rio Declaration on Environment and Development, Principle 10, 31 I.L.M. 874 (1992).
• Moiwana Village v. Suriname, Inter-American Court of Human Rights, Judgment of June 15, 2005, pp. 

54_55.

Community consent 

Are OPG’s disclosures adequate?
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What does CNSC and Health 
Canada say about ionizing 
radiation?



http://www.nuclearsafety.gc.ca/eng/readingroom/radiat
ion/radioisotopes.cfm

http://www.hc-sc.gc.ca/hc-ps/ed-ud/event-
incident/radiolog/info/body-corps-eng.php



Radiation damage to cells

• Ionizing radiation affects living tissue 
at the cell level by breaking chemical 
bonds and altering the structure of 
the DNA molecules. 



Radiation damage to cells

• Cellular repair

• Mutation

• Cell Death

Radiation damage to cells

• Deterministic effects

• “High doses of radiation can damage or destroy many cells, 
resulting in serious damage, or even death, to an organism. 
The severity of the effects increases with the radiation dose 
received. These are known as early, or deterministic, effects 
because they can be determined to be a direct result of 
radiation exposure. Deterministic effects in persons can 
include burns, radiation sickness, cataracts, sterility, and in 
extreme cases, death.”

•

• http://www.hc-sc.gc.ca/hc-ps/ed-ud/event-incident/radiolog/info/body-corps-eng.php



Radiation Effects

• Stochastic effects

• “Sometimes the effects of a radiation dose are not immediately 
observable. In these cases, there is no direct connection that can 
be made between the radiation dose and its possible effects. In 
other words, it is the probability rather than the severity of the 
effects that is increased. These are referred to as late, or 
stochastic, effects. Stochastic effects of low radiation doses can 
include an increased incidence of cancer in exposed persons and 
the possibility of genetic effects in their children.”

http://www.hc-sc.gc.ca/hc-ps/ed-ud/event-incident/radiolog/info/body-corps-eng.php

http://www.nuclearsafety.gc.ca/eng/readingroom/healthstudies/linear-non-
threshold.cfm
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Did OPG select the       
appropriate “receptors”?



Linear No-Threshold Risk Model

The Linear No-Threshold (LNT) risk 
model assumes there is a direct 
relationship between radiation 
exposure and cancer rates.

http://www.unscear.org/docs/reports/2010/UNSCEAR_2010_Report
_M.pdf

Radiation dose limits 
and susceptible groups

• Age

• Gender

• Pregnant

• Breast feeding

• Genetic predisposition

• Immunocompromised



Cancer linked to genes

• Breast

• Colon

• Pancreatic

• Prostate

• Ovarian

• Retinoblastoma

• Li-Fraumeni Syndrome

• Other multiple neoplasia syndromes

“Receptors”



Radiation and health effects 

According to the websites of CNSC, Health 
Canada, the World Health Organization, the 
American Cancer Society and the Nuclear 
Regulatory Commission, exposure to ionizing 
radiation carries health risks.

Cancers associated with ionizing 
radiation exposure

• Prostate
• Nasal cavity/sinus 
• Pharynx  
• Larynx
• Pancreas 
• Thyroid 
• Bone marrow 

(leukemia, multiple 
myeloma)

• Breast
• Bladder
• Colon 
• Liver 
• Lung 
• Esophagus 
• Ovary
• Stomach 

http://www.nrc.gov/about-nrc/radiation/health-effects/rad-exposure-cancer.html



Thyroid and bone marrow cancers

“The thyroid gland and bone marrow are 
particularly sensitive to radiation. As a 
result, leukemia, a type of cancer that arises 
in the bone marrow, and thyroid cancer, are 
among the most common radiation-induced 
cancers.”

•http://www.cancer.org/cancer/cancercauses/othercarcinogens/medicaltreatme
nts/radiation-exposure-and-cancer

Thyroid cancer 

• According to the Canadian Cancer Statistics 2013 
Report, the incidence rate of thyroid cancer is the 
most rapidly increasing incidence rate among all 
major cancers. There was a 6.8% per year increase 
in males since 1998, and a 7.0% per year increase 
in females since 2002.

Canadian Cancer Statistics 2013, pg.19,  Canadian Cancer Society



Health risks: non-cancer conditions

• Thyroid adenomas

• Autoimmune disease

• Cardiovascular disease

• Stroke

• Cataracts 

• Premature aging

• Stress 

• Hereditary effects –
teratogenic and genetic

Radiation: hereditary effects

• Congenital malformations 

• CNS problems 

• Growth restriction  

• Pregnancy Loss - miscarriage, fetal death, 
neonatal death, infant death

• Prematurity

• Infertility



Inadequate disclosure in 
educational materials



Existing conditions

According to the EIS summary 
statement, “For the purposes of this EA, 
‘existing conditions’ are defined as those 
present during the period from 2006 
through 2010, unless otherwise noted.”



Health Analytics Branch

“When analyzing data it is important to assess  

whether the data are appropriate for the 

evaluation at hand”

Health Analyst’s Toolkit , Winter 2012

Data gaps

Information gaps - the scope, elements, or collection 
techniques used are insufficient to answer the research 
question.

• Accuracy

• Timeliness

• Comparability

• Usability

• Relevance
• Health Analyst’s Toolkit ,  Winter 2012



Data gaps

• Spatial gaps - data are 
unavailable, incomplete, or 
inapplicable for the geographic 
scale of analysis

• Temporal gaps

OPG’s health data
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Public participation?

Conflict of interest?



Useful health data?

Informed consent?



EIS Guidelines 

Relevant Environmental Impact Statement 
Guidelines

• Section 2.2 Public Participation and Aboriginal Engagement

• Section 2.5         Precautionary Approach

• Section 2.6 Study Strategy and Methodology

• Section 2.7 Use of Existing Information

• Section 6.3 Stakeholders

• Section 6.4         Other Public Participation

• Section 8.1 General Information and Design Description

•



Relevant Environmental Impact Statement 
Guidelines

• Section 9.3         Valued Ecosystem Components

• Section  10          Existing Environment

• Section  10.2.6 Human Health

• Section  11.5.6    Human Health

• Section  14          Cumulative Effects

• Section 16         Follow-Up Program

Summary

I have concluded from my review that the 
proponent has not only failed to meet 

accepted standards of informed individual 
and community consent, but also baseline 

health data necessary for monitoring of 
future health effects are lacking.



Summary

The Joint Review Panel should 
not recommend approval of the 

DGR proposal.

Thank You


