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ABSTRACT
This thesis focuses on the developing interrelationship between science, law and risk
in the context of environmental decision-making in Canada, and the resultant climate of
regulatory uncertainty.

The primary presumptions are that:

a) the dynamics of the existing relationship between the legal and scientific
communities in the context of legal environmental decision-making
institutions and processes have created problems in Canadian environmental
decision-making institutions and processes;

b) the problems arising create a latent but very significant internal or systemic
uncertainty with respect to the decisions which may be produced by the legal
system in addressing a environmental issues;

c) the nature and sources of a number of these problems can be identified by
means of empirical research and scholarly inquiry; and

d) viable solutions to a number of these problems can be proposed which should
enable Canadian legal environmental decision-making institutions and
processes to more effectively carry out their responsibilities and reduce the
level of internal or systemic uncertainty.

To evaluate these presumptions the thesis undertakes the following:

a) An overview of the use of scientific information in legal environmental
decision-making institutions and processes in Canada for the purpose of

establishing the context within which these legal and scientific issues arise.
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b) An examination of the experience based observations of the author and
advisory team, and in the current legal and scientific literature which
addresses problems arising in the use of scientific and technical evidence in
environmental decision-making.

c) Provides original empirical research for determining the validity of the
problems identified by the experience based observations of the author and
advisory team and as identified in the legal and scientific literature.

d) Selects, analyses and offers solutions to a series of three major problem areas
identified by the experience based observations of the author and advisory
team, the legal and scientific literature and the original empirical research.

e) Offers some overall conclusions which suggest that these problems may be
creating latent but very significant internal or systemic uncertainty with
respect to the decisions which may be produced by the legal system in
addressing any given issue, and that any solutions require interdisciplinary

understanding and cooperation between the legal and scientific communities.
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Evidence Creates a Problem in Circumstances Where Cross-
Examination is Not Conducted or is Not Effectively
Conducted (Environmental Trials and Other Legal
Proceedings)

Reliance by Administrative Tribunals on Cross-Examination
for the Purposes of Clarifying and Testing Expert Scientific
Evidence Creates a Problem in Circumstances Where Cross-
Examination is Not Conducted or is Not Effectively
Conducted (Administrative Environmental Hearings)

Level of Understanding by the Scientific Community of the
Concerns of the Legal Community in Environmental
Decision-Making (Environmental Trials and Other Legal
Proceedings)

Level of Understanding by the Scientific Community of the
Concerns of the Legal Community in Environmental
Decision-Making (Administrative Environmental Hearings)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 100

Table 101

Table 102

Table 103

Table 104

Table 105

Table 106

Table 107

Table 108

Table 109

Level of Understanding by the Legal Community of the
Concemns of the Scientific Community in Environmental
Decision-Making (Environmental Trials and Other Legal
Proceedings)

Level of Understanding by the Legal Community of the
Concerns of the Scientific Community in Environmental
Decision-Making (Administrative Environmental Hearings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Reputation and Standing Within the Scientific
Community (Environmental Trials and Other Legal
Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Reputation and Standing Within the Scientific
Community (Administrative Environmental Hearings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Academic/Professional Credentials
(Environmental Trials and Other Legal Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Academic/Professional Credentials
(Administrative Environmental Hearings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: A Proven Track Record (Environmental Trials and
Other Legal Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: A Proven Track Record (Administrative
Environmental Hearings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Ability to Effectively Communicate Scientific
[nformation (Environmental Trials and Other Legal
Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Ability to Effectively Communicate Scientific
Information (Administrative Environmental Hearings)
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Table 110

Table 111

Table 112

Table 113

Table 114

Table 115

Table 116

Table 117

Table 118

Table 119

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Ability to Work Well as Part of a Team
(Environmental Trials and Other Legal Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Ability to Work Well as Part of a Team
(Administrative Environmental Hearings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Ability to Persuade a Court (Environmental Trials
and Other Legal Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Ability to Persuade an Administrative Tribunal
(Administrative Environmental Hearings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Low Professional Fee (Environmental Trials and
Other Legal Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Low  Professional Fee (Administrative
Environmental Hearings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Expert Who Usually Appears on Behalf of Only
One Side of Litigation (Environmental Trials and Other Legal
Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Expert Who Usually Appears on Behalf of Only
One Side of Litigation (Administrative Environmental
Hearings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Minority View or New Theory if Necessary
(Environmental Trials and Other Legal Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Minority View or New Theory if Necessary
(Administrative Environmental Hearings)
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Table 120

Table 121

Table 122

Table 123

Table 124

Table 125

Table 126

Table 127

Appendix 4

Table 128

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Willingness to Assist the Party to Litigation Who
Retains their Services (Environmental Trials and Other Legal
Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Willingness to Assist the Party to Litigation Who
Retains their Services (Administrative Environmental
Hearings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Susceptibility to Influence by Legal Counsel
(Environmental Trials and Other Legal Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Susceptibility to Influence by Legal Counsel
(Administrative Environmental Hearings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Ability to Successfully Withstand Cross-
Examination (Environmental Trials and Other Legal
Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Ability to Successfully Withstand Cross-
Examination (Administrative Environmental Hearings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Ability to Assist Legal Counsel in the Preparation
of Other Expert Witnesses (Environmental Trials and Other
Legal Proceedings)

Qualities Legal Counsel Look For When Choosing Expert
Witnesses: Ability to Assist Legal Counsel in the Preparation
of Other Expert Witnesses (Administrative Environmental
Hearings)

Scientific Uncertainty in Envirenmental Decision-Making

Problems Where Scientific Information Provided in the Form
of Expert Evidence Results in Uncertainty with Respect to
Scientific Issues (Environmental Trials and Other Legal
Proceedings)
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Table 129

Table 130

Table 131

Table 132

Table 133

Table 134

Table 135

Table 136

Problems Where Scientific Information Provided in the Form
of Expert Evidence Results in Uncertainty with Respect to
Scientific Issues (Administrative Environmental Hearings)

Translating the Level Of Scientific Certainty and Uncertainty
Found Within Scientific Information Provided in the Form of
Expert Evidence into the Level of Legal Certainty and
Uncertainty Required to Meet Legal Standards of Proof
(Environmental Trials and Other Legal Proceedings)

Translating the Level of Scientific Certainty and Uncertainty
Found Within Scientific Information Provided in the Form of
Expert Evidence into the Level of Legal Certainty and
Uncertainty Required to Meet Legal Standards of Proof
(Administrative Environmental Hearings)

Where it Appears that Scientific Information Necessary to
Reduce or Eliminate the Uncertainty Relating to a Scientific
[ssue is Available, but such Information is Not Presented as
Evidence (Environmental Trials and Other Legal
Proceedings)

Where it Appears that Scientific Information Necessary to
Reduce or Eliminate the Uncertainty Relating to a Scientific
Issue is Available, but Such Information is Not Presented as
Evidence (Administrative Environmental Hearings)

Where it Appears that Scientific Information Necessary to
Reduce or Eliminate the Uncertainty Relating to a Scientific
Issue is Not Immediately Available, but Could be Obtained
With Additional Scientific Investigation (Environmental
Trials and Other Legal Proceedings)

Where it Appears That Scientific Information Necessary to
Reduce or Eliminate the Uncertainty Relating to a Scientific
Issue is Not Immediately Available, but Could be Obtained
with Additional Scientific Investigation (Administrative
Environmental Hearings)

Where it Appears That Scientific Information Necessary to
Reduce or Eliminate the Scientific Uncertainty Relating to a
Scientific Issue is Not Available for Presentation, and Cannot
Reasonably be Obtained Given the Present State of Science
(Environmental Trials and Other Legal Proceedings)
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Table 137

Table 138

Table 139

Table 140

Table 141

Table 142

Table 143

Table 144

Table 145

Where it appears That Scientific Information Necessary to
Reduce or Eliminate the Scientific Uncertainty Relating to a
Scientific Issue is Not Available for Presentation, and Cannot
Reasonably be Obtained Given the Present State of Science
(Administrative Environmental Hearings)

The Adversarial System Promotes the Presentation of
Conflicting Scientific Information Which Creates Confusion
with Respect to Scientific Evidence (Environmental Trials
and Other Legal Proceedings)

The Adversarial System Promotes the Presentation of
Conflicting Scientific Information Which Creates Confusion
with Respect to Scientific Evidence (Administrative
Environmental Hearings)

Where Relevant Scientific Information is Presented by One
or More Parties for the Purpose of Creating Rather than
Reducing or Eliminating Scientific Uncertainty with Respect
to a Scientific Issue (Environmental Trials and Other Legal
Proceedings)

Where Relevant Scientific Information is Presented by One
or More Parties for the Purpose of Creating Rather than
Reducing or Eliminating Scientific Uncertainty with Respect
to a Scientific Issue (Administrative Environmental Hearings)

Where [rrelevant Scientific Information is Presented by One
or More Parties for the Purpose of Creating Confusion With
Respect to a Relevant Scientific Issue (Environmental Trials
and Other Legal Proceedings)

Where Irrelevant Scientific Information is Presented by One
or More Parties for the Purpose of Creating Confusion With
Respect to a Relevant Scientific Issue (Administrative
Environmental Hearings)

Problems Where There is Contradictory or Conflicting
Scientific Information (Environmental Trials and Other Legal
Proceedings)

Problems Where There is Contradictory or Conflicting
Scientific Information (Administrative Environmental
Hearings)
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Table 146

Table 147

Table 148

Table 149

Table 150

Table 151

Table 152

Table 153

Assigning Evidentiary Weight to the Contradictory or
Conflicting Scientific Information (Environmental Trials and
Other Legal Proceedings)

Assigning Evidentiary Weight to the Contradictory or
Conflicting  Scientific = Information  (Administrative
Environmental Hearings)

Distinguishing Between Scientific Information Which is
Widely Accepted in the Scientific Community from Minority
Views, New Theories or Junk Science (Environmental Trials
and Other Legal Proceedings)

Distinguishing Between Scientific Information Which is
Widely Accepted in the Scientific Community from Minority
Views, New Theories or Junk Science (Administrative
Environmental Hearings)

Lack of Understanding by the Courts as to How Scientists
Knowledgeable Within an Area Where Conflicting Evidence
Exists Would Decide Which Information They Would Find
Most Credible (Environmental Trials and Other Legal
Proceedings)

Lack of Understanding by Administrative Tribunals as to
How Scientists Knowledgeable Within an Area Where
Conflicting Evidence Exists Would Decide Which
Information They Would Find Most Credible (Administrative
Environmental Hearings)

Choosing the Scientific Evidence of One Expert Scientific
Witness Over Another Based Upon Their Respective
Performances in Giving Evidence Rather Than on the Basis
of the Scientific Information Itself (Environmental Trials and
Other Legal Proceedings)

Choosing the Scientific Evidence of One Expert Scientific
Witness Over Another Based Upon Their Respective
Performances in Giving Evidence Rather Than on the Basis
of the Scientific Information Itself (Administrative
Environmental Hearings)
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Appendix 5

Table 154

Table 155

Table 156

Table 157

Table 158

Table 159

Table 160

Establishing Environmental Decision-Making Standards and
Translating Scientific Information into Those Standards

Problems Exist in the Use of Scientific Information to
Establish the Decision-Making Standards Which are Used By
the Legal System (Environmental Trials and Other Legal
Proceedings)

Problems Exist in the Use of Scientific Information to
Establish the Decision-Making Standards Which are Used By
the Legal System (Administrative Environmental Hearings)

Accuracy of  Quantitative Standards Established by
Governments in Reflecting the Current State of Available
Scientific Information With Respect to the Effects of
Pollution on the Environment (Environmental Trials and
Other Legal Proceedings)

Accuracy of Quantitative Standards Established by
Governments in Reflecting the Current State of Available
Scientific Information With Respect to the Effects of
Pollution on the Environment (Administrative Environmental
Hearings)

Governments Place Too Little Emphasis on Scientific
Information When Establishing Quantitative Standards In
Environmental Legislation (Environmental Trials And Other
Legal Proceedings)

Governments Place Too Little Emphasis on Scientific
[nformation When Establishing Quantitative Standards In
Environmental Legislation (Administrative Environmental
Hearings)

Governments Place Too Much Emphasis on Scientific
[Information When Establishing Quantitative Standards In
Environmental Legislation (Environmental Trials and Other
Legal Proceedings)
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Table 161

Table 162

Table 163

Table 164

Table 165

Table 166

Table 167

Table 168

Table 169

Governments Place Too Much Emphasis on Scientific
Information When Establishing Quantitative Standards In
Environmental Legislation (Administrative Environmental
Hearings)

Recommendations in the Setting of Quantitative Standards
Within Environmental Legislation May Not Accurately
Reflect the Current State of Scientific Information
(Environmental Trials and Other Legal Proceedings)

Recommendations in the Setting of Quantitative Standards
Within Environmental Legislation May Not Accurately
Reflect the Current State of Scientific Information
(Administrative Environmental Hearings)

Problems Exist in Translating Scientific Information into
Environmental Decision-Making Standards (Environmental
Trials and Other Legal Proceedings)

Problems Exist in Translating Scientific [nformation into
Environmental Decision-Making Standards (Administrative
Environmental Hearings)

Relating Scientific Information Provided in The Form of
Expert Evidence to Quantitative Standards Found Within
Environmental Legislation (Environmental Trials and Other
Legal Proceedings)

Relating Scientific Information Provided in the Form of
Expert Evidence to Quantitative Standards Found Within
Environmental Legislation (Administrative Environmental
Hearings)

Relating Scientific Information Provided in the Form of
Expert Evidence to Normative Standards Found Within
Environmental Legislation (Environmental Trials and Other
Legal Proceedings)

Relating Scientific Information Provided in the Form of
Expert Evidence to Normative Standards Found Within
Environmental Legislation (Administrative Environmental
Hearings)
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Appendix 6

Table 170

Table 171

Table 172

Table 173

Table 174

Table 175

Table 176

Table 177

Suitability of Legal Institutions and Procedures for the
Resolution of Scientific Issues in Environmental Decision-
Making

Problems Exist in the Use of Legal Decision-Making
Institutions (Such as Courts of Law) and Legal Procedures
(Such as Rules of Court and Rules of Evidence) for the
Resolution of Scientific Issues in Environmental Decision-
Making (Environmental Trials and Other Legal Proceedings)

Problems Exist in the Use of Administrative Decision-
Making Institutions (Such as Administrative Tribunals) and
Administrative Procedures (Such as Rules of Administrative
Procedure) for the Resolution of Scientific Issues in
Environmental Decision-Making (Administrative
Environmental Hearings)

Existing Legal Environmental Decision-Making Process is
Poorly Suited to Address Scientific Issues (Environmental
Trials and Other Legal Proceedings)

Existing Administrative Environmental Decision-Making
Process is Poorly Suited to Address Scientific I[ssues
(Administrative Environmental Hearings)

Courts of Law are Unable to Effectively Use Scientific
Information in Environmental Decision-Making
(Environmental Trials and Other Legal Proceedings)

Administrative Tribunals are Unable to Effectively Use
Scientific Information in Environmental Decision-Making
(Administrative Environmental Hearings)

Adversarial System Promotes a Confrontational Climate
Which Inhibits Obtaining a Consensus in Resolving Scientific
Issues (Environmental Trials and Other Legal Proceedings)

Adversarial System Promotes a Confrontational Climate
Which Inhibits Obtaining a Consensus in Resolving Scientific
[ssues (Administrative Environmental Hearing)
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Table 178

Table 179

Table 180

Table 181

Table 182

Table 183

Table 184

Table 185

Motivations Of Expert Scientific Witnesses And Legal
Counsel are Incompatible (Environmental Trials and Other
Legal Proceedings)

Motivations of Expert Scientific Witnesses and Legal
Counsel are Incompatible (Administrative Environmental
Hearings)

Decisions By Courts Of Law are Final and Can Not Be
Reopened/Reconsidered (Environmental Trials and Other
Legal Proceedings)

Decisions By Administrative Tribunals are Final and Can Not
Be Reopened/Reconsidered (Administrative Environmental
Hearings)

Decisions By Courts Of Law Fail to Acknowledge Scientific
Uncertainty (Environmental Trials and Other Legal
Proceedings)

Decisions By Administrative Tribunals Fail to Acknowledge
Scientific Uncertainty (Administrative Environmental
Hearings)

Financial Costs Associated With Using Courts of Law For
The Resolution of Scientific Issues in Environmental
Decision-Making (Environmental Trials and Other Legal
Proceedings)

Financial Costs Associated With Using Administrative
Tribunals for the Resolution of Scientific Issues in
Environmental Decision-Making (Administrative
Environmental Tribunals)
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Appendix 7 Quantitative Analysis of Research Data

7.1 Category 1 Results: Problems Meeting Threshold Level of Concern and
Meeting a Threshold Level of Consensus

72 Category 2 Results: Problems Meeting a Threshold Level of Concern and
Meeting a Threshold Level of Discord

7.3 Category 3 Results: Problems Failing to Meet a Threshold Level of
Concern While Meeting a Threshold Level of Discord
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1.0 Introduction

The management of environmental' risk? encompasses a wide variety of activities,
including scientific research, risk analysis, risk communication and risk policy development
to name but a few. However, Canada, like many other nations has entrusted decision-making
responsibility with respect to many if not most environmental risk management issues to its
legal system. Simply stated, Canadian society either implicitly or explicitly sees some
environmental risks as acceptable and others as unacceptable. Other risks are sufficiently
uncertain that society is unsure as to their acceptability. The mandate of the legal system is
to allow those risks which are acceptable - prohibit and sanction those which are not - and
attempt to ascertain the acceptability of those for which substantial uncertainty exists.

In attempting to carry out this mandate, the Canadian legal system, like its
counterparts in other British Common Law jurisdictions, has created a network of
environmental decision-making institutions and processes. In recent years these institutions
and processes have been given the task of regulating a growing number of activities which
raise increasingly difficult jurisprudential issues which often require the resolution of
complex scientific issues in order to decide the jurisprudential questions. These issues of
mixed law and science arise in a wide variety of legal contexts including the establishment
of appropriate regulatory standards, the prosecution of regulatory charges for the alleged
violation of environmental protection legislation, civil actions brought by way of a growing
number of toxic tort claims, and administrative hearings relating to the approval of proposed
and existing activities which raise environmental issues.

In response, these legal decision-making institutions and processes have turned to the
scientific community for assistance in addressing the scientific issues necessary to resolve
the broader jurisprudential disputes. In carrying out its environmental decision-making
responsibilities the legal system has long operated under the assumption that the scientific

For the purpose of this thesis, the term "environmental” is to be given a broad interpretation consistent with its application to the
natural environment, and inciudes related areas such as environmental health and natural resources.

9

While many definitions of the term "risk” are found in contemporary literature, this thesis will adopt the definition initially
suggested by Kaplan, S. and Garrick. B. in "On the Quantitative Definition of Risk" Risk Analysis (1981, vol. | at 1) as modified by
Hrudey, S.E. in "Current Needs in Environmental Risk Management” Environmental Review (1997, vol. 5 at 121).

Kapian and Garrick suggest that the concept of risk in any given situation may be defined in terms of answering three questions:
I. What can go wrong?
2. How likely is it?
3. What are the consequences?

To this definition Hrudey adds:

4. What is the time frame over which the risk will be considered?

5. What harm matters to those affected?
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2.
community is able to provide scientific information on demand and in a form compatible
with the requirements of the legal system. However, history teaches us that science has not
always been able to meet the needs of legal institutions and processes. There is a long
history of the relationship between law and science within the common law world, and an
almost equally long history of problems with that relationship. As early as 1554 the English
courts expressed enccuragement for the use of court appointed scientific expertise in
resolving scientific issues arising within law:

If matters arise in our laws which concern other sciences and faculties we commonly call
for the aid of that science or faculty which it concerns, which is an honourable and
commendable thing. For thereby it appears that we do not despise all other sciences but our
own, but we approve of them and encourage them ... .}

By 1782 the acceptance of expert scientific witnesses in England had advanced to the point
where in Folkes v. Chadd® the parties called their own expert witnesses for the first time.
However, by the mid-1800's it appears that the common law legal system was beginning to
have misgivings with respect to its relationship with the scientific community. Concerning
the situation in England one author notes:

In 1554 it might have been true that the courts adopted a generally encouraging
attitude to the expert. But by the beginning of the twentieth century, a deep-seated
suspicion had set in. Indeed, it was given voice in the 1870's by Sir George Jessel, Master
of the Rolls, whose judicial life frequently obliged him to decide between the opinions of
competing experts. According to him, the very system of the adversary trial, with its
potential strength of submitting testimony to the gruelling scrutiny of cross-examination and
conflicting evidence, encouraged the engagement of paid experts. Sadly, but inevitably,
these mercenaries of the witness-box tended to become locked into the forensic battalions
of those who hired them. The expert might begin with integrity. But the whole pressure of
the adversary system would, more often than not, force him or her to the limits of expertise.
All too often, the litigant's cause would become the expert's cause, as the expert was pitched
from familiar surroundings into the contest which is the hallmark of the adversary trial.’

In the United States the earliest record of the use of expert witnesses at trial dates
back to 1665, in a case with the interesting name A Trial of Witches at Bury St. Edmonds.®
Concern with the use of expert scientific witnesses in trials began to appear in legal writing

Buckley v. Rice Thomas (1554). 1 Pl. Comm. 118 at 124, per Saunders J.
(1782), 99 Eng. Rep. 589.

Freckelton, lan R, The Trial of the Expert: A Study of Expert Evidence and Forensic Experts (Melbourne: Oxford University Press,
1987) at Foreword page x.

(1665), 6 Howell's State Trials 687 at 697.
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prior to the turn of the twentieth century. Perhaps most notable was the appearance in 1897
of an article in the Harvard Law Review entitled "Expert Testimony, - Prevalent Complaints
and Proposed Remedies", which considered the problem of confusion among decision-
makers resulting from expert witnesses reaching contradictory conclusions.’

In recent years this problem has worsened due in part to the rapid growth and
increasing complexity of the scientific issues arising in the context of environmental
decision-making. This has resulted in the demands of the legal system far outdistancing the
ability of the scientific community to provide the required assistance. This difficulty is well
summarized by Dr. Richard Carpenter, the person generally credited with the development
and enactment of the United States National Environmental Policy Act (NEPA),® when in
a 1982 address to the National Science Foundation, he offered the following observation with
respect to the relationship between science and law in the United States in the context of
environmental decision-making:

Environmental science has not been able to deliver the facts, understanding, and predictions
that were anticipated by environmental law. This mismatch of capabilities and expectations
has resulted in confusion, delay, and inefficiency in governmental efforts to manage natural
resources and to protect environmental quality. The relationships between lawyers and
scientists have led to familiar stereotypes: scientists are adverse to the adversary process;
lawyers are unprepared academically for interdisciplinary cooperation; scientists disregard
human factors; lawyers get their scientific information from popular magazines.’

Equally important, in those situations where the scientific community is able to provide
assistance to legal decision-making institutions and processes, such assistance may be in a
form which is incompatible with these institutions and processes.

The primary presumption of this thesis are that:

a) the dynamics of the existing relationship between the legal and scientific
communities in the context of legal environmental decision-making
institutions and processes have created problems in Canadian environmental
decision-making institutions and processes;

Foster, William L., "Expert Testimony, - Prevalent Complaints and Proposed Remedies (1897), Harvard Law Review, Vol. 11, 169.
42 U.S.C.4321m 4331 -4335, 4341 - 4347 (1976).

Carpenter, Richard A., "Ecology in Court, and Other Disappointments of Environmental Science and Environmental Law" (1982),
Natural Resources Lawyer, Vol. 15 No. 3, 573 at 573.
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b)

d)

4.

the problems arising in turn create a latent but very significant internal or
systemic uncertainty with respect to the decisions which may be produced by
the legal system in addressing any given issue.

the nature and sources of a number of these problems can be identified by
means of empirical research and scholarly inquiry; and

viable solutions to a number of these problems can be proposed which should
enable Canadian legal environmental decision-making institutions and
processes to more effectively carry out their environmental decision-making
responsibilities and reduce the level of internal or systemic uncertainty.

Therefore, this thesis undertakes the following:

a)

b)

d)

First, the thesis will commence with an overview of the use of scientific
information in legal environmental decision-making institutions and
processes in Canada for the purpose of establishing the context within which
these legal and scientific issues arise.

Second, the thesis will examine the experience based problems identified by
the author and advisory team, and by the legal and scientific literature which
exists which addresses problems arising in the use of scientific and technical
evidence in environmental decision-making.

Third, the thesis (including Appendices) will provide original empirical
research for determining the validity of the experience based problems
identified by the author and advisory team and by the legal and scientific
literature. This will include a description of the research methodology
employed (Appendix 1) and the results of the research (Appendices 2 - 6).

Fourth, the thesis will select, analyse and offer solutions to a series of three
problem areas identified by the experience based observations of the author
and advisory team, the legal and scientific literature and the original
empirical research.

Finally, the thesis will offer some overall conclusions which suggest that
these problems may be creating latent but very significant internal or
systemic uncertainty with respect to the decisions which may be produced by
the legal system in addressing any given issue, and that any solutions require
interdisciplinary understanding and cooperation between the legal and
scientific communities.
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It is also important to identify at the outset what this thesis will not do:

a)

b)

d)

First, the thesis is not a study of science and its relationship to the current
regulatory process. Thus, the thesis does not address issues such as the
process of standards setting.

Second, the thesis is not a sociological investigation of the belief structures
of the players in Canadian environmental decision-making processes.

Third, the thesis does not direct itself to important environmental issues such
as cumulative effects. The focus of the thesis is on problems associated with
environmental decision-making processes in Canada, and not with specific
environmental problems themselves.

Fourth, while the thesis utilizes a literature review and the experiences of the
author and advisory team for the purpose of identification of issues to be
studied, it does not adopt a case study approach to those issues. Rather, the
focus of the research is to quantitatively and qualitatively study the
perceptions of key players in environmental decision-making based upon as
many experiences as possible rather than limiting these experiences to a small
number of case studies.

Finally, while thesis attempts to address many important issues in this area,
it does not purport do be an exhaustive treatment of the subject. Practical
constraints as to thesis length had to be taken into consideration.
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6.

2.0 The Relationship of Law and Science in the Context of Environmental Decision-
Making

2.1 Introduction

The relationship between law and science may be viewed in a variety of contexts.
This thesis examines the use of scientific information in legal environmental decision-
making institutions and processes in Canada to address scientific issues which must be
resolved in order to reach decisions with respect to larger jurisprudential disputes.

2.2 The Legal Basis of Expert Scientific Evidence in Canada

22.1 Courts

While the history of the use of expert evidence in Canadian courts is not as lengthy
as it is in Britain or the United States, such evidence is also well established in Canadian law.
The use of expert evidence for the purpose of providing assistance to the courts with respect
to factual scientific issues arising within jurisprudential disputes was acknowledged by the
Ontario Court of Appeal in 1961 in Fisher v. The Queen as follows:

... the basic reasoning which runs through the authorities here and in England, seems to be
that expert opinion evidence will be admitted where it will be helpful to the jury in their
deliberations and it will be excluded only where the jury can as easily draw the necessary
inferences without it."

The role of expert scientific witnesses appearing before Canadian courts was
summarized by the Supreme Court of Canada in its 1982 decision in R. v. Abbey:

With respect to matters calling for special knowledge, an expert in the field may draw
inferences and state his opinion. An expert's function is precisely this: to provide the judge
and jury with a ready-made inference which the judge and jury, due to the technical nature
of the facts, are unable to formulate. "An expert's opinion is admissible to furnish the Court
with scientific information which is likely to be outside the experience and knowledge of
a judge or jury. If on the proven facts a judge or jury can form their own conclusions
without help, then the opinion of the expert is unnecessary": (R. v. Turner (1974), 60 Cr.
App. R. 80 at p. 83, per Lawton L.J.)."

10 (1961), 130 C.C.C. | (Ont. C.A.), affirmed at 130 C.C.C. 22 (S.C.C.), per Aylesworth J.A.

t [1982] 2 S.C.R. 24 at 40, per Dickson J. See also Sengbusch v. Priest et al. (1987), 14 B.C.L.R. (2d) 26 (B.C.S.C.).
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Put another way:

The scientific or technical expert is an aid to factual discovery: an 'expert witness’
is someone who, through special training, knowledge or experience, is able to assist the
legal system (a) in determining what the facts are, relevant to a particular case, and (b) by
offering opinion about what the facts might mean for the reconstruction of a course of
events or the outcome of a decision. It is important to note that the legal process, and not
the expert, defines the factual question which it is relevant for the expert to answer."?

The law with respect to the admissibility of expert scientific evidence in Canada has
traditionally been the application of the conventional rules of evidence to a scientific context:

To date, Canadian courts have not attempted to formulate a single rule for the admissibility
of new scientific evidence. Rather, the courts first apply the traditional exclusionary rules,
the expert evidence rule and then invoke policy reasons specific to the particular proffered
evidence to determine admissibility. This appears to be the preferable route, and it accords
with the present trend in the American federal courts."

In 1995 the Supreme Court of Canada restated the law in this area in R. v. Mohan."
In that case the Court set out a four part test for the admission of expert evidence:

Admission of expert evidence depends on the application of the following criteria:
(a) relevance;
(b) necessity in assisting the trier of fact;
(c) the absence of any exclusionary rule;
(d) a properly qualified expert."’
The Supreme Court went on to elaborate with respect to each part of the test.
a) Relevance

The first part of the test, that of relevance, was summarized by the Court as follows:

Relevance is a threshold requirement for the admission of expert evidence as with all other
evidence. Relevance is a matter to be decided by a judge as a question of law.

Smith, Roger and Wynne, Brian, Expert Evidence: Interpreting Science in the Law (London: Routledge, 1989) at 4.
13 Sopinka, John, The Law of Evidence in Canada. (Toronto: Butterworths, 1992) at 569.
[1994] 2S.C.R. 9.

Ibid.. at 20 per Sopinka J.
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The test of relevance as it applies to expert scientific evidence was subsequently
summarized in greater detail by the Ontario Court of Appeal as follows:

Relevance is a matter to be decided by the trial judge as a question of law. It
involves the determination of the logical relationship between the proposed evidence and
a fact in issue in the trial. The logical relevance of the evidence is determined by asking the
following questions:

(a) Does the proposed expert opinion evidence relate to a fact in issue in the
trial?
(b) [s it so related to a fact in issue that it tends to prove it?

[f the answer to both these questions is yes, the logical relevance of the evidence
has been established. This is the basic threshold requirement for the admissibility of any

evidence.'¢
b) Necessitv

With respect to the second part of the test, necessity in assisting the trier of fact,
Sopinka J. quoted with approval the passage from Dickson J. in Abbey set out above, but
provided a stricter interpretation of the requirement of necessity than the one referred to in
Fisher v. The Queen'” and commonly applied by the courts:'®

This pre-condition is often expressed in terms as to whether the evidence would be
helpful to the trier of fact. The word "helpful” is not quite appropriate and sets too low a
standard. However, [ would not judge necessity by too strict a standard. What is required
is that the opinion be necessary in the sense that it provide information "which is likely to
be outside the experience and knowledge of a judge or jury": as quoted by Dickson J. in R.
v. Abbey, supra. As stated by Dickson J., the evidence must be necessary to enable the trier
of fact to appreciate the matters in issue due to their technical nature.'

In considering the application of the necessity test, in R. v. McIntosh and McCarthy the
Ontario Court of Appeal offered a warning to courts which readily assume the need to admit
expert evidence from the social sciences:

R v. A.K (1999), 176 D.L.R. (4th) per Charron J.A. at 701-702 (Ont. C.A.).

Supra, note 10.

Supra, note 11.

Supra, note 14 at 23 per Sopinka J.
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... I do not intend to leave the subject without raising some warning flags. In my respectful
opinion, the courts are overly eager to abdicate their fact-finding responsibilities to
"experts" in the field of the behavioural sciences. We are too quick to say that a particular
witness possesses special knowledge and experience going beyond that of the trier of fact
without engaging in an analysis of the subject-matter of the expertise.

c) Exclusionary Rules

In explaining the third part of the test, the absence of the applicability of any
exclusionary rule, the Supreme Court held that compliance with the other parts of the test ...
will not ensure admissibility of expert evidence if it falls afoul of an exclusionary rule of
evidence separate and apart from the opinion rule itself."*' The Court went on to summarize
the test used to determine whether evidence runs afoul of an exclusionary rule:

Although prima facie admissible if so related to a fact in issue that it tends to establish it,
that does not end the inquiry. This merely determines the logical relevance of the evidence.
Other considerations enter into the decision as to admissibility. This further inquiry may be
described as a cost benefit analysis, that is "whether its value is worth what it costs.” See
McCormick on Evidence (3rd ed. 1984) , at p. 544. Cost in this context is not used in its
traditional economic sense but rather in terms of its impact on the trial process. Evidence
that is otherwise logically relevant may be excluded on this basis, if its probative value is
overborne by its prejudicial effect, if it involves an inordinate amount of time which is not
commensurate with its value or if it is misleading in the sense that its effect on the trier of
fact, particularly a jury, is out of proportion to its reliability. While frequently considered
as an aspect of legal relevance, the exclusion of logically relevant evidence on these grounds
is more properly regarded as a general exclusionary rule (see Morris v. The Queen, [1983]
2 S.C.R. 190). Whether it is treated as an aspect of relevance or an exclusionary rule, the
effect is the same. The reliability versus effect factor has special significance in assessing
the admissibility of expert evidence.?

(1997), 117 C.C.C. (3d) 385 at 392 per Finlayson J.A.
Supra, note 14 at 25 per Sopinka J.

- Supra, note |4 at 20-21 per Sopinka J. Classification of where the requirement of reliability of expert evidence fits into the legal
rules of evidence is often elusive. See for example the recent decision of the Ontario Court of Appeal in R. v. A.K., supra note 16,
where that court classified the reliability issue in terms of relevance and necessity rather than as a rule of exclusion:

The evidence must meet a certain threshold of reliability in order to have sufficient probative value to meet the criterion
of relevance. The reliability of the evidence must also be considered with respect to the second criterion of necessity.
After all., it could hardly be said that the admission of unreliable evidence is necessary for a proper adjudication to be
made by the trier of fact.
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The Court then deemed it appropriate to discuss the application of this test in the context of
expert scientific evidence:

There is a danger that expert evidence will be misused and will distort the fact-
finding process. Dressed up in scientific language which the jury does not easily understand
and submitted through a witness of impressive antecedents, this evidence is apt to be
accepted by the jury as being virtually infallible and as having more weight than it deserves.
As La Forest J. stated in R. v. Beland, [1987] 2 S.C.R. 398 at p. 434, with respect to the
evidence of the results of a polygraph tendered by the accused, such evidence should not be
admitted by reason of "human fallibility in assessing the proper weight to be given to
evidence cloaked under the mystique of science".”

The Court then considered with approval 2 additional factors suggested in R. v. Melaragni
and Longpre* which should be canvassed to determine if prima facie relevant expert
scientific evidence should be excluded:

(1) Is the evidence likely to assist the jury in its fact-finding mission, or is it likely to
confuse and confound the jury?

(2) Is the jury likely to be overwhelmed by the "mystic infallibility” of the evidence, or will
the jury be able to keep an open mind and objectively assess the worth of the evidence?”

The factor which has attracted the most attention in determining whether relevant
evidence should be otherwise excluded is the reliability of the evidence. The nature of this
issue was well summarized in R. v. JE.T.:

Needless to say there is a continuum of reliability in matters of science from near
certainty in physical sciences to the far end of the spectrum inhabited by junk science and
opinion akin to sorcery or magic. Whether the technique can be demonstrably tested, the
existence of peer review for the theory or technique, the existence of publication, the testing
or validation employing control and error measurement, and some recognition or acceptance
in the relevant scientific field all contribute to an assessment of the reliability of the opinion
and hence its capacity to outweigh the prejudicial impact of imposing on the jury highly
suspect opinion evidence masquerading as science ... .6

Supra, note 14 at 21 per Sopinka J.
(1992), 73 C.C.C. (3d) 348 (Ont. Ct. Gen. Div.) per Moldaver J.
Ibid., at 353. The Supreme Court did not adopt 7 other considerations set out in R. v. Melaragni and Longpre.

[1994] O.J. No. 3067, per Hill J at 49 par. 75 (Ont. CJ.).
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The issue of admissibility of scientific evidence on the basis of its reliability has its early
roots in the United States. In the 1923 decision in Frye v. United States the District of
Columbia Court of Appeals made one of the earliest attempts at establishing a test for
admissibility of scientific evidence, holding that:

... the thing from which the deduction is made must be sufficiently established to have
gained general acceptance in a particular field in which it belongs.?’

By 1968 some American courts were holding that the test was one of reasonable
demonstrability or reasonable reliability.?® By 1978 some courts expanded the use of the
reasonable reliability test a balancing of the probativeness, materiality, and reliability of the
evidence against a tendency to mislead or confuse the jury, or unfairly prejudice the
defendant.” The rationale for this shift from a “general acceptance" test in Frye to a
"reasonable reliability" test is explained by one American author in the following terms:

The courts that have moved away from Frye have obviously done so because of a perception
that the standard is too rigid, somewhat unclear, and an unnecessary and undesirable barrier
to the admissibility of scientific evidence in some situations. The effect of the departure
from Frye has been a liberalization in the admission of scientific evidence. A discernable
trend toward an expansive admissibility standard plainly exists.*

Finally, in a unanimous decision of the United States Supreme Court in 1993 in Daubert v.
Merrell Dow Pharmaceuticals Inc.’!, it was declared that the Frye test was no longer the law,
and that the test was now a reliability and relevance test.

In applying the decision of the Supreme Court of Canada in Mohan, the Ontario
Court of Appeal in R. v. Mclntosh and McCarthy offered the following suggestions to
determine reliability in the context of the social sciences:

293 F. 1013 (1923). This test was never accepted in Canada, but prior to Mfohan was one of the factors to consider in the assessment
of relevance and helpfulness in the determination of admissibility. See Wolfin v. Shaw, [1998] B.C.J. No. 5 (B.C.S.C.); R. v.

Johnston (1992), 69 C.C.C. (3d) 395 (Ont. Ct. Gen. Div.); and Grant v. Dube (1992), 73 B.C.L.R. (2d) 288 (B.C.S.C.). It is also
used as an indicator of reliability in the post Mohan era. See for example R. v. JE.T. [1994] O.J. No. 3067(Ont. C.J.) and Petro-
Canada v. Canada Newfoundland and Offshore Petroleum Board (1995), 127 D.L.R. (4th) 483 (Nfld. S.C.).

See for example, Coppolino v. State, 223 So. 2d 68 at 70 ( Fla. C.A.).

Sce for example, United States v. Williams 583 R. 2d 1194 (2nd Cir. 1978), which approach was subsequently approved by the
United States District Court for Vermont in United States v. Jokobetz, 747 F. Supp. 250 (D. Vt. 1990).

M. McCormick, "Scientific Evidence: Defining a New Approach to Admissibility” (1982), 67 fowa L. Rev. 879 at 904. This
conclusion was acknowledged by Wilson J. in the decision of the Supreme Court of Canada in R. v. Beland, [1987] 2 S.C.R. 398 at

433.

118 S.Ct. 2786 (1993).
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... it seems to me that before a witness can be permitted to testify as an expert, the court
must be satisfied that the subject-matter of his or her expertise is a branch of study in
psychology concerned with a connected body of demonstrated truths or with observed facts
systematically classified and more or less connected together by a common hypothesis
operating under general laws. The branch should include trustworthy methods for the
discovery of new truths within its own domain. I should add that it would be helpful if there
was evidence that the existence of such a branch was generally accepted within the science
of psychology.®*

d) Properly Qualified Expert

Finally, with respect to the fourth requirement, that of a properly qualified expert, the
Court stated that "... the evidence must be given by a witness who is shown to have acquired
special or peculiar knowledge through study or experience in respect of the matters on which
he or she undertakes to testify."* In commenting on this requirement the Ontario Court of
Appeal recently observed:

This criterion is usually not difficult to apply. However, it must not be overlooked. Opinion
evidence can only be of assistance to the extent that the witness has acquired special
knowledge over the subject-matter that the average trier of fact does not already have. If the
witness's "special"” or "peculiar" knowledge on a subject-matter is minimal, he or she should
not be qualified as an expert with respect to that subject.>

After setting out its four part test for the admission of expert evidence the Supreme
Court in Mohan went on to discuss the application of the test in the context of novel or new
scientific theories or techniques.

In summary, therefore, it appears from the foregoing that expert evidence which
advances a novel scientific theory or technique is subjected to special scrutiny to determine
whether it meets a basic threshold of reliability and whether it is essential in the sense that
the trier of fact will be unable to come to a satisfactory conclusion without the assistance
of the expert. The closer the evidence approaches an opinion on an ultimate issue, the
stricter the application of this principle.’

In effect the Supreme Court established that novel scientific evidence is subject to a
threshold test, a higher level of judicial scrutiny, with respect to both the reliability and

v
(S

Supra, note 20 at 392 per Finlayson J.A..

v
(%)

Supra, note 14 at 25 per Sopinka J.
Supra, note 16 at 709.

Supra, note 14 at 25.
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necessity requirements for the admissibility of such evidence. * Lower court decisions
across Canada are now in the process of attempting to apply the new test for novel scientific
evidence. From a practical perspective it is not surprising that the courts are attempting to
apply the test in voir dire. The process was recently explained by Dillon J. of the British
Columbia Supreme Court in Wolfin v. Shaw:

Consideration of whether [scientific evidence] is 'novel' is undertaken here not to determine
admissibility but to decide whether a stricter scrutiny of the evidence through a threshold
test of reliability should apply, usually within a voir dire. In this sense, the concept of 'novel'
is used to distinguish evidence that has gained certain acceptability from that which has not.
The object of the voir dire is to prevent the trial becoming a "medical or scientific
convention with an exchange of highly speculative points of view" (R. v. J.LE.T., supra at
para. 77). As stated by Langdon, J. in R. v. Johnson, supra at 418, it may be that a particular
scientific method or theory may become so uniformiy and widely accepted within the
scientific community and by the courts that it can be admitted into evidence with little or
not preliminary screening like fingerprint evidence.’’

The more difficult question appears to be determining what constitutes novel
scientific evidence. A variety of definitions have been provided by lower courts across
Canada. For example, in R. Melarangi and Longpre Moldaver J. of the Ontario Court
(General Division) spoke of new scientific techniques or bodies of knowledge.*® In R. v.
Taillefer the Quebec Court of Appeal referred to scientific evidence based upon a theory
which has not yet been widely accepted or the accuracy of which has not been determined.**
With respect to the use of standardized methodology the Ontario Court of Justice held in R.
v. Campbell that a scientific technique was not novel even though it had been modified and
adapted within a new situation.*® Issues relative to those modifications were matters of
weight and not admissibility. Finally, the Court in Wolfin v. Shaw offered a definition very

Subsequent to the decision in Mohan some courts have rejected scientific cvidence on the basis of this additional reliability
requirement. See for example R v. Warren, [1995] N.W.T.J. No. 7(N.W_T.S.C.) where a trial court have refused to admit expert
opinion evidence on the grounds that novel evidence was insufficiently reliable.

In addition. the decision in Mohan has also been accepted into Canadian civil cases as it pertains to the admissibility of novel
scientific evidence. In this regard see Petro-Canada v. Canada-Newfoundland Offshore Petroleum Board (1995), 127 D.L.R. (4th)
483; Kozak v. Funk, [1996] | W.W.R. 107 (Sask. Q.B.); and Green v. Lawrence, [1996] 5 W.W.R. 378 (Man. Q.B.).

(1998) 43 B.C.L.R. 190 at 197 (B.C.SC.).
Supra. note 24 at 353.
(1995), 100 C.C.C. (3d) I at 21 (Que. C.A.) app. denied 45 C.R. (4th) 398 (S.C.C.).

[1996] O.1. No. 4792 (Ont. C.J. (Prov. Div.).
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reminiscent of the general acceptance test used for so many years in the United States in
Frye:

"Novel" refers to scientific evidence that has not been generally accepted as
effcctive in medicine or that deviates from accepted standards.*!

To date there is no standard test to determine what constitutes novel evidence in Canada.

2.2.2 Administrative Decision-Makers

The role of expert witnesses in environmental decision-making in an administrative
context differs significantly from environmental decision-making in a judicial context, in that
the ability of administrative decision-makers to draw inferences with respect to scientific
issues appears to be less closely connected to the admissibility of expert scientific evidence
than their judicial counterparts. This was confirmed by the Supreme Court of Canada in the
context of complex human rights evidence considered by the Human Rights Commission of
New Brunswick:

This fact finding expertise of administrative tribunals should not be restrictively interpreted,
and it must be assessed against the backdrop of the particular decision the tribunal is called
upon to make. ... Since a finding of discrimination is impregnated with facts, and given the
complexity of the evidentiary inferences made on the basis of these facts before the Board,
it is appropriate to exercise a relative degree of deference to the finding of discrimination,
in light of the Board's superior expertise in fact-finding ... .*

This is consistent with the theory that administrative tribunal members are appointed for their
specialized expertise in a particular scientific area.

The courts have consistently held that the general rule is that administrative tribunals
are the masters of their own procedure, including rules of evidence. This is subject to a
number of exceptions, 4 of which are relevant to this discussion:

1) Mandatory Requirements

Mandatory requirements, such as procedural requirements, found in the legislation
must be followed. A failure by an administrative decision-maker to follow rules of evidence
found within its constituting legislation would almost certainly be fatal to any decision.

4l Supra, note 37 at 196 per Dillon J.

Ross v. New Brunswick School District No. 15, [1996] 1 S.C.R. 825 at par 29, per LaForest J.
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2) Fairness of Process

In the absence of express words to the contrary in the legislation, administrative
tribunals must conduct their affairs with a certain level of fairness of process. Historically,
Canadian courts distinguished between the concepts of "natural justice" and the "duty to be
fair".** However, in recent years the courts have blurred the distinction between the two
terms.* In an administrative law context the terms natural justice and the duty of fairness are
used to denote concepts related to procedural safeguards available to people affected by the
decisions of statutory delegates. The (common law) rules relating to natural justice and the
duty of fairness attempt to prescribe minimum levels of procedural safeguards available in
any given circumstance. This includes fairness with respect to the process established for the
presentation of evidence.

The process which an administrative tribunal must adopt in order to meet this
requirement is decided by the courts with reference to a continuum between the requirements
of natural justice (higher level of procedural protection) and procedural fairness (lower level
of procedural protection).In general, the courts will hold administrative tribunals with quasi-
judicial functions (such as the National Energy Board, Alberta Energy and Utilities Board,
etc.) to the higher level of procedural protection found in natural justice, whereas those
tribunals with administrative or executive functions will be required to meet the lower
standard of procedural fairness.

The courts have also held that with respect to administrative or executive statutory
delegates there is a general duty of fairness and that what is required in every case is a
consideration of what procedure is appropriate given the circumstances of each case. The
courts have recognized that there is no one set of procedures which meets this requirement.
Rather, the question to be addressed by the courts is whether “... there has been a breach of
the duty to act fairly in all the circumstances”. In order to provide some direction as to the
extent of the duty of fairness, the courts have held that fairness depends on the nature of the
inquiry and the possible consequences to the person affected.

-

3) Abuse of Discretion

Finally, the ability of an administrative decision-maker to establish its own process
for the admission of expert evidence is also governed by the common law prohibition against
a statutory delegate abusing its discretion. The Doctrine of Parliamentary Sovereignty
permits the federal Parliament and the provincial and territorial legislatures to delegate very
broad "discretionary" powers through the vehicle of legislation. The term "discretion" may

43 Nicholson v. Haldimand-Norfolk Police Commissioners Board, [1979] 1 S.C.R. 311, 88 D.L.R. (3d) 671 (8.C.C.).

4% Martineau v. Matsqui Institution Disciplinary Board (No. 2), 1 S.C.R. 602, 106 D.L.R. (3d) 385. (S.C.C.).
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be defined as the power to make a decision that cannot be legally held to be "right" or
"wrong". That is, while one could disagree with a discretionary decision, the courts are not
as a general rule entitled to declare such a decision to be wrong and correct it. Thus, the
concept of administrative discretion involves the right of a statutory delegate to choose
between two or more courses of action in which there is room for reasonable people to hold
differing opinions as to which course of action is to be preferred.

However, a statutory delegate does not have unlimited discretion. The courts have
traditionally asserted their right to review a statutory delegate's exercise of discretion for a
wide range of abuses, examples of which make up the balance of this section. An "abuse of
discretion” is an error which is "jurisdictional” in nature in that even though the statutory
delegate has met all of the requirements to acquire jurisdiction to hear and decide an issue,
and thus prima facie has the right to exercise the discretionary power in question, the
statutory delegate's error is so unreasonable or unacceptable that the courts will quash the
decision on the basis that the federal Parliament or provincial legislature could never have
intended to grant the statutory delegate the power to act in such a manner.*’

An "abuse of discretion" is an error which deprives the delegate of its jurisdiction to
exercise its discretion in the particular manner complained of, thereby making the exercise
of discretion ultra vires and a nullity. With respect to the issue of the admission of expert
evidence by an administrative decision-maker, the courts have held that a discretionary
decision made by a statutory delegate will be ultra vires and of no force or effect if the
decision is based upon irrelevant considerations,*® where a statutory delegate makes a
decision upon no evidence whatsoever,*’ or where in making its decision ignores relevant
considerations.*® Thus, in determining what evidence to admit and consider in its decision,
the administrative decision-maker is also governed by a need to obtain and utilize evidence
which does not offend any of the above prohibitions.

This conclusion is subject to the Doctrine of Parliamentary Sovereignty which allows the federal Parliament or a provincial
legislature to use specific language to allow the statutory delegate to abuse the discretion in the manner complained of.

For example, the Supreme Court of Canada has held that a labour relations board which exercised its discretion to reject an
application for certification of a union as a bargaining agent on the basis of the fact that the secretary-treasurer of the would-be
union was a communist was an irrelevant consideration and therefore ultra vires. ( Smith and Rhuland Lid, v. R., [1953]2 S.C.R. 95,
[1953] 3 D.L.R. 690 (5.C.C.)).

See Elliott, D.W_, "No Evidence - A Ground for Judicial Review in Canada?", (1972-73) 37 Sask. L.R. 48.

Sce for example Service Employees International Union v. Nipawin District Staff Nurses Association (1973), 41 D.L.R. (3d) 6
(8.C.C.) and R v. Alberta Labour Relations Board, (1983) 27 Alta. L.R. (2d) 338 at 343 (Alta. Q.B.).
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4) Reliability and Persuasiveness of Evidence

Finally, in the absence of any mandatory requirements to the contrary, administrative
tribunals have an obligation to ensure that the evidence upon which they rely meets a
threshold of reliability and persuasiveness. This requirement was set out by the majority of
the Supreme Court of Canada in Mooring v. Canada (National Parole Board) in the context
of the quality of evidence upon which administrative tribunals are to make their decisions:

The Board must ensure that the information upon which it acts is reliable and persuasive.*

23 Purposes for the Introduction of Expert Scientific Evidence

Scientific information in the form of expert evidence may be introduced into legal
environmental decision-making processes such as environmental trials and administrative
environmental hearings for a variety of purposes. Some of the more common purposes are
summarized below.

2.3.1 Explanation of Scientific Concepts

One of the most common purposes for the introduction of scientific information at
environmental trials and administrative environmental hearings is to explain scientific
concepts to the decision-maker. Scientific concepts and the technical terminology used to
describe those concepts are often beyond the knowledge and experience of the decision-
maker. Thus, in order to properly understand the issues the decision-maker may require an
explanation of these concepts in terminology which is readily understood.

2.3.2 Presentation of Evidence Relating to Scientific [nvestigations

A second common purpose for the introduction of expert scientific evidence into
environmental decision-making fora is the presentation of evidence relating to scientific
investigations which have been carried out with respect to a particular issue before the
decision-maker. The type of investigation conducted will be determined by the nature of the
case, and may involve anything from a scientific literature review to empirical scientific
research.

[1996] 1 S.C.R. 75 per L'Hereux-Dube.
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2.3.3 Opinion Based on the Facts of the Case

A third common purpose of expert scientific evidence is for the rendering of an
expert opinion based upon the facts of a case. This involves an expert scientific witness
providing an opinion with respect to a scientific issue arising from a particular set of facts.
As only the trier of fact can determine the actual facts of a case, and these are not known
until a decision is rendered, the expert witness provides opinion evidence with respect to a
hypothetical set of facts. In the event that the hypothetical facts upon which the expert
opinion is based are not proven, then the opinion must generally be discarded as not being
relevant. However, if the hypothetical facts are accepted by the decision-maker, it is open to
the decision-maker to accept or reject the opinion evidence.

2.3.4 Interpretation of Environmental [egislation

A fourth common purpose of expert scientific evidence is for the interpretation of
environmental legislation. The rules of statutory interpretation have long held that words
found in legislation should be given their "common" or "ordinary" meaning. This principle
is summarized in The Interpretation of Legislation in Canada, where it is stated that "As it
is presumed that the legislator wishes to be understood by the citizen, the law is deemed to
have been drafted in accordance with the rules of language in common use".*® However, it
is also recognized that there are circumstances where the "common meaning rule" will not
assist in the interpretation of legislation, particularly in situations where a scientific or
technical meaning should be ascribed to a term:

But this rule favouring the common meaning is not absolute. If the circumstances indicate
that a scientific or technical meaning is appropriate, then it should be used, subject to proof
of the technical meaning.®!

30 Cote, P. A.. The Interpretation of Legislation in Canada (2nd ed.) (Montreal: Les Editions Yvon Blais Inc.. 1991) at 219.

5U' Ibid., a1 223. See also Cross, R., Statutory Interpretation (2nd ed.) (London: Butterworths. 1987) at 58-62: and Dricdger, E.A.,
Construction of Statutes (2nd ed.) (Toronto: Butterworths, 1983) at 8, wherein the author states "Yet, there is a principle that when
the legislature selects technical words to convey its meaning it is in general to be supposed that it uses them in their technical sense.”
The universality of this principle is seen in the Privy Council decision in R v. Mohindar Singh et al:, (1950] 2 W . W.R. 835 at 843,
per Lord Greene:

Words having a technical meaning, words which are in effect words of art, are in essence more recalcitrant than words

which do not possess that character. Where the Legislature selects technical words to convey its meaning it is not in
general supposed that it uses them in any but their technical sense or that their technical sense was unfamiliar to it.
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This principle was given approval by the Supreme Court of Canada in Perka v. The Queen,
wherein Dickson, J. stated:

It is well established that technical and scientific terms which appear in statutes should be
given their technical or scientific meaning: see Maxwell on the Interpretation of Statutes
(12th ed. 1969) at p. 28.3*

Dickson, J.'s reference to Maxwell on the Interpretation of Statutes reads as follows:

The first and most elementary rule of construction is that it is to be assumed that the words
and phrases of technical legislation are used in their technical meaning if they have acquired
one, and otherwise in their ordinary meaning.”

A good illustration of the use of scientific information for the interpretation of
environmental legislation is found in the recent decision of the Provincial Court of Alberta
in R. v. Town of St. Paul.®* In that case the Town of St. Paul was charged, inter alia, that it
"... did unlawfully carry on work that resulted in the Harmful Alteration, Disruption or
Destruction of Fish Habitat in Lac St. Cyr, contrary to the provisions of Section 31(1) of the
federal Fisheries Act".’® Section 31(1) of that Act states:

31(1) No person shall carry on any work or undertaking that results in the harmful
alteration, disruption, or destruction of fish habitat.

The Act goes on to define the term "fish habitat" as follows:

31(5) For the purposes of this section ... "fish habitat”" means spawning grounds and
nursery, rearing, food supply and migration areas on which fish depend directly or
indirectly in order to carry out their life processes.*

Considerable expert scientific evidence was presented by four fisheries biologists with
respect to the interpretation which should be given by the Court to the phrase "... on which
fish depend ...". In its decision the Court summarized the interpretations advanced by the
parties in the following terms:

[1984] 2 S.C.R. 232 at 264.

Langan, P.St J., Maxwell on the Interpretation of Statutes (12th ed.) (London: Sweet and Maxwell, 1969) at 28.
(1994), 150 A.R.372.

R.S.C. 1970, c. F-14, as amended. Now s. 35(1).

Ibid., at s. 31(5).
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In his definition [expert Crown witness] Dr. Bodaly appears to use the requirement
of "dependency"” in a theoretical or abstract sense of physical components within the
ecosystem which fish "potentially could use" in contrast with the definitions provided by
[Town expert witnesses] Drs. Smith, McCart & Bietz who viewed the concept of
"dependency" in terms of physical features which fish are "actually required to use in order
to sustain their populations".

Upon reviewing the scientific information which had been presented the Court went on to
find that the requirement of "dependency” found in section 31(5) must be seen in terms of
"actual" rather than "theoretical" dependency of fish on an area of potential habitat:

This Court adopts the view that the term: "... fish habitat on which fish depend directly or
indirectly to carry out their life processes” in s. 31(5) of the Fisheries Act, must be
interpreted in terms of the protection of physical habitat factors necessary for the protection
of fisheries rather than protection of physical habitat factors not required for the protection
of fisheries.

Thus, scientific information introduced into the decision-making process enabled the Court
to choose between two possible interpretations of the Fisheries Act legislation.

2.4 Applications of Scientific Information in [Legal Decision-Making

Today, scientific information is primarily utilized by Canadian legal institutions and
processes in four environmental decision-making contexts, each of which are summarized
below.

2.4.1 Establishment of Regulatory Standards

The first application of scientific information within legal environmental decision-
making institutions and processes is in the establishment of environmental standards.®’ In
setting environmental standards the legislator reviews the available scientific information,
including any scientific uncertainties which it may contain, and integrates this information
into a decision-making process which considers a variety of factors prior to making what is
essentially a political decision as to the appropriate "standard". Such standards may be
"quantitative" in that they take the form of precisely described measurable levels set out
within regulations enacted under the authority of parent environmental legislation.
Alternatively, these standards may be "normative" whereby the standard is broadly described
in terms of prohibited outcomes such as "harm to the environment". In the former case the

57 For a more detailed discussion of this topic see section 3.5, infra.
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difficult decisions are those made by legislators setting the quantitative standards, with the
trier of fact left with the less controversial task of applying the facts of a case to those
standards. The opposite holds true for normative standards, where the easy decisions are
made in creating the standard which often creates considerable difficulty in its application
by the trier of fact.

2.4.2 Prosecution of Regulatory Offences

The second context in which scientific information is applied to legal environmental
decision-making institutions and processes is found in the prosecution of charges brought
for the alleged violation of environmental and natural resource protection legislation. A
review of the development of this legislation across Canada over the last 20 years indicates
a significant growth in the number of such legislative enactments and a corresponding
increase both in the number of environmental prohibitions and the severity of the punishment
options available to the courts for their violation.

Despite this growth of environmental and natural resource protection legislation, for
many jurisdictions in Canada prosecution is often the final link in a long chain of
enforcement options, leaving a number of governments open to the criticism that their failure
to enforce the law in the courts has rendered this tougher legislation meaningless. There have
also been criticisms that when charges are brought, the courts have been reluctant to treat
environmental offences with the same seriousness as they would for other quasi-criminal
matters.

With respect to the highly politicized issue of enforcement, a review of public
opinion polls taken over the past 30 years indicates that the issue of environmental protection
has undergone a series of peaks and vaileys in the minds of the public. High points have
occurred in the last 1960's and late 1980's. When such a review is compared with the
development of environmental protection legislation, a pattern emerges. Periods of high
public concern with the environment are followed by periods of increased legislative activity
in the development of environmental protection legislation. For example, the increase in
public concern with the environment in the late 1960's was followed by both federal and
provincial enactments creating for the first time in Canada departments whose mandate it
was to deal with environmental issues. See for example the creation in 19710of Environment
Canada by Part [ of the Government Organization Ac’® and the Alberta Department of
Environment by the Department of the Environment Act.>® The upsurge in public concern
with the environment in the late 1980's was followed by a significant increase in

8 S.C.1970-71-72, . 42.

% SA.1971c. 24
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environmental and natural resource protection legislation. Examples include the federal
Canadian Environmental Assessment Act (1992),%° Canadian Environmental Protection Act
(1988)%' and Hazardous Products Act (1987),% provincial legislation such as the Alberta
Environmental Protection and Enhancement Act,® and territorial legislation such as the
groundbreaking Northwest Territories' Environmental Rights Act® and major revisions to
the Environmental Protection Act® in An Act to Amend the Environmental Protection Act
(1990).%% With vastly improved environmental legislation now in place, one is led to
speculate as to the possibility of whether the next upsurge in public environmental concern
will result in increased enforcement of this legislation?

Despite these criticisms, the fact remains that every year in Canada a significant
number of federal, provincial, territorial and municipal charges are laid against those who
are alleged to have violated regulatory environmental legislation, and there are indications
that the courts are beginning to take these charges more seriously. For example, in
Metropolitan Toronto (Municipality) v. Siapas,’ in considering a charge brought against an
officer of an electroplating company for breach of a Toronto anti-pollution by-law Austin
J. offered the following comments with respect to his perception of the value of the by-law
as a deterrent to water pollution:

In my view, however, there is a wider perspective which must be considered. That
is pollution. Much of our society does not yet appear to have grasped the notion that land
and water are finite resources and must be treated as such. One of the by-products of this
failure is laws such as Metro By-law 148-83. That by-law does not prohibit pollution; rather
it attempts to regulate it in such a fashion that our children and perhaps even our
grandchildren will have the benefit of some of “our” land and water. By exceeding the by-
law limits Shoppe [electroplating company] encroached on the expectations and rights of

S$.C. 1992, c. 37.

S.C. 1988, c. 15.3. On September 14, 1999 the Act was supplemented by the Canadian Environmental Protection Act, 1999, S.C.
1999, c. 15.31.

S.C. 1987, ¢c. H-2.7.

R.S.A. 1980. c. E-13.3. This legislation was proclaimed into force cn September [, 1993.

R.S.N.W.T. 1990, c. 38.

R.S.N.W.T. 1990, c. E-7.

R.S.N.W.T. 1988, c. 75 (Supp.).

(1988), 3 C.E.L.R. 122 (Ont. H.C.).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



68

69

70

71

23

those children and grandchildren. By his conduct Siapas [company officer] has encouraged
that encroachment.®®

In passing sentence on the company officer, Austin J. went on to give notice as to how his
court intended to address environmental impairment issues in the future:

[t is often said that the first objective of sentencing must be protection of the public.
In a very real sense, that is the case here. In my view the message to Siapas personally and
to the public generally, must be that persons and industries who pollute the environment or
assist in that pollution must be, and will be, dealt with firmly.*

Regardless of their nature, regulatory environmental prosecutions rely heavily upon
the proof of scientific facts in order to resolve the larger jurisprudential dispute.

2.4.3 Civil Law Actions

The third area in which science is utilized in legal-based environmental decision-
making is in the context of civil law, and in particular civil actions brought by way of a
growing number of toxic tort claims.” While traditionally civil law actions have been rooted
in historical common law causes of action, Canadian legislators are increasingly including
civil liabilities in environmental legislation. Each of these sources is considered below.

2.4.3.1 Common Law Civil Actions

In the past, civil environmental litigation has generally been framed in one or more
of the traditional common law causes of action, which include the familiar negligence,
private nuisance, the Rule in Rylands v. Fletcher,” breach of riparian rights and trespass to
land.”™ These causes of action have a long history of raising scientific issues which must be

1bid., at 153-154.

Ibid., at 156.

Other changes to the common {aw such as opening up the rules surrounding standing (R. v. Findlay, [1993] 2 S.C.R. 1009 S.C.C))
have expanded the types of claimants who may advance toxic tort claims.

(1866), L. R. | Ex. 265 (C.A.); affirmed L.R. 3 H. L. 330 (H. L.).

For a discussion of these common law causes of action in an environmental context in Canada see van Rensburg, Katherine M.,

"Civil Liability For Environmental Harm [n Ontario” (1991), Uberrima Fides, Vol. | No. 1, 2; and Harvey, Christopher and
Macdonald, Cynthia M., "Environmental Clean Up Costs and Damages: The Common Law (1992), The Advocate, Vol. 50 Pt. 1, 33.
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resolved in order to decide the jurisprudential dispute. For example, the success or failure of
an environmental lawsuit based on the popular negligence action almost invariably raises
scientific questions of causation. So too a private nuisance claim may involve scientific
consideration of whether an activity constitutes an unreasonable interference with the use and
enjoyment of property. A Rylands v. Fletcher action will often involve scientific issues of
whether a particular substance which escapes onto the property of another constitutes a
dangerous non-natural use of land. Riparian rights litigation inevitably requires scientific
consideration of whether a particular pollution event results in an alteration of the quality or
quantity of water available to downstream water users. Trespass actions may require
scientific information with respect to the effects of the trespass on the land of another.

2.4.3.2 Statutorv Civil Actions

As stated above, civil environmental litigation has historically been framed in one or
more of the traditional common law causes of action. However, motivated in part by a public
perception that environmental impairment is a serious societal problem, and in part by a
belief commonly held by the public that polluters have not been held sufficiently responsible
for their actions, in recent years there has been a growing belief amongst legislators that a
"polluter pays" principle must be more clearly established in environmental legislation. This
in turn has lead to the creation of a new generation of statutory civil liabilities.

While the embodiment of this principle in legislation first gained notoriety in the
United States in the Comprehensive Environmental Response, Compensation and Liability
Act.” (CERCLA), the impact of the polluter pays principle is also beginning to be felt in
Canadian legislation. For example, as part of its public consultation process prior to enacting
the Environmental Protection and Enhancement Act™ the Province of Alberta released a
document entitled 4 Guide To The Proposed Alberta Environmental Protection And
Enhancement Legislation™ which set out the environmental principles which it wished the
new legislation to reflect. Included within these principles was the following reference to the
expansion of the cost and coverage of the polluter pays principle:

The proposed Alberta Environmental Protection and Enhancement legislation seeks to place
responsibility on parties who use the environment for any adverse effects they may cause.

Pub. L. No. 96-50, 94 Stat. 2767 (codified at 42 U.S.C. at ss. 9601 - 9657 (1982 & Supp. 1989)). The Act was subsequently
amended and recauthorized in 1986 by the Superfund Amendments and Reauthorization Act, (SARA), Pub. L. No. 99 - 499, 100 Stat.
1613, (codified at 42 U.S.C.A. at ss. 9601 - 9675 (Supp. 1988). The Act was again reauthorized in 1990, Pub. L. No. 101 - 508, 104
Stat. 1388 - 319, (codified at 42 U.S.C.A. at ss. 9601 - 9675).

™ Supra, note 63.

7 Alberta Environment, A Guide To The Proposed Alberta Environmental Protection And Enhancement Legislation (Edmonton:

Queen's Printer, 1991).
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One of the most important principles requires polluters to pay for environmental damage
and for the cost of corrective action.

The application of the polluter pays principle has created two distinct types of
statutory civil liability. The first is the creation of statutory liability for breach of
environmental or natural resource regulatory legislation. The second is the creation of
statutory civil liability for the cleanup of contaminated sites and response to prevent the
release of contaminated substances. Each of these will be considered in turn.

a) Civil Action Upon Breach of Regulatory Legislation

The first new type of statutory cause of action is one which creates a civil cause of
action against a polluter who has been convicted of an offence under regulatory legislation.™
An example of this cause of action is found in the Alberta Environmental Protection and
Enhancement Act.” That Act creates a civil cause of action for a conviction of an offence
under the Act. Section 207 of the Act provides as follows:

207 Subject to section 208, where a person is convicted of an offence under this Act, any
person who suffers loss or damage as a result of the conduct that constituted the offence
may, in a court of competent jurisdiction, sue for and recover from the convicted person an
amount equal to the loss or damage proved to have been suffered.”

76 A variation on this theme is found in the Canadian Environmental Protection Act (R.S.C. 1985, c.15.3), which empowers a court to

issue a form of restitution order compelling a person convicted of an offence under the Act to pay compensation for property loss or
damage resulting from the commission of the offence. Section [31.(1) of that Act states:

131.(1) Where an offender has been convicted of an offence under this Act, the court may, at the time sentence is
imposed and on the application of the person aggriceved, order the offender to pay to that person an amount by way of
satisfaction or compensation for loss of or damage to property suffered by that person as a result of the commission of the
offence.

Further, once such an order is filed, it is entered as a judgment and becomes collectable in the same manner as a civil judgment,
pursuant to section 131.(2):
131.(2) Where an amount that is ordered to be paid under subsection (1) is not paid forthwith, the applicant may, by
filing the order, enter as a judgment, in the superior court of the province in which the trial was held, the amount ordered

to be paid, and that judgment is enforceable against the offender in the same manner as if it were a judgment rendered
against the offender in that court in civil proceedings.

This raises the issuc of whether such an order, once filed as a judgment, is covered under environmental impairment policics.

Supra, note 63.

78 Supra, note 63 ats. 207.
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The purpose of this form of statutory cause of action is ostensibly to make it easier
for a person who has suffered loss or damage™ as a result of the actions of a polluter who has
been convicted of an offence under the Act to bring a civil action and recover compensation
from the polluter. The legislation accomplishes this goal by effectively removing two of the
usual requirements for the bringing of a civil action in negligence. First, it removes the
requirement that the claimant establish that the defendant owed the claimant a duty of care.
Second, it also removes the requirement that the claimant establish the standard of care to
be met and that the defendant failed to meet that standard. Thus, the burden on the claimant
is reduced to establish that the defendant was convicted of an offence under the Act and that
there is a causal link between the conduct that constituted the offence and the loss or damage
suffered.

A second form of statutory cause of action for breach of statutory environmental or
natural resource regulation has recently been implemented in some jurisdictions which
attempts to combine the "polluter pays principle" with the "public trust doctrine”. This
hybrid form of legislation allows residents residing within a jurisdiction to bring a civil
action under one or more of the common law causes of action against a polluter on behalf
of another person or on behalf of the public trust, irrespective of whether the claimant
resident has suffered any personal loss as a result of the actions of the polluter. An example
of this type of legislation is found in the Northwest Territories Environmental Rights Act.5°
Section 6(1)(2) of that Act states that:

6.(1) Every person resident in the Territories has the right to protect the environment and
the public trust from the release of contaminants by commencing an action in the Supreme
Court against any person releasing any contaminant into the environment.

2) No person is prohibited from commencing an action under subsection (1) by reason
only that he or she is unable to show

(a) any greater or different right, harm or interest than any other person; or
(b) any pecuniary or proprietary right or interest in the subject matter of the
proceeding.

This legislation also provides the courts with the power to award damages to any
person adversely affected by the pollution whether they are a party to the action or not, and
to the Government of the Northwest Territories on behalf of the public trust. Section 6(3) of
the Act provides, inter alia, that:

79 .. . . - - . ..
It is interesting to note that this legislation uses the term "loss or damage” rather than the usual "personal injury or property

damage”. This suggests that this cause of action may also be available to claimants who have suffered pure economic loss.

80 R.S.N.W.T. 1990, c. 83 (Suppl.). This legislation was incorporated into the legislation of the Nunavut Territory on April 1, 1999.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



27.
6.(3) The Supreme Court, in respect of an action commenced under subsection (1), may;,

(c) order the defendant to pay an amount by way of satisfaction or
compensation for loss or damage resulting from the release to

() any person having an interest in property that is adversely
affected by the release of the contaminant into the
environment, and

(ii) the Minister;

Any money awarded to the Minister must be placed in a special account which is to
be used exclusively for environmental repair and enhancement. Section 6(4) of the Act
states:

6(4)  Any money received by the Minister pursuant to an order under paragraph 3(c) shall
be deposited in an account in the Consolidated Revenue Fund and disbursed for the
following special purposes:

(a) the repair of any damages caused by the release of the contaminant; or

(b) where action is not practicable under paragraph (a), the enhancement or
improvement of the environment.

[f other Canadian jurisdictions follow the lead of the Northwest Territories in
allowing resident claimants to bring actions on behalf of any person or the public trust for
loss or damage resulting from the release of a contaminant into the environment, it is
reasonable to expect that the source and extent of claims for environmental damage will
increase dramatically.

b) Statutory Civil Liability for Preventive Response And Cleanup of
Contaminated Sites

The second form of civil statutory environmental or natural resource action is the
creation of statutory civil liability for the cleanup of contaminated sites and response to
prevent the release of contaminated substances. In response to a growing concern over unsafe
disposal of hazardous wastes,’’ in 1980 the United States Congress enacted the
Comprehensive Environmental Response, Compensation and Liability Act®, commonly

81 Including such high profile environmental problems as Love Canal in Niagara Falls, New York and Valley of the Drums in

Shephardsville, Kentucky.

Supra, note 73.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



28.

referred to as "CERCLA" or "Superfund”. This legislation embodied a four part scheme for
dealing with the issue of environmental contamination:

b First, it established a framework for the acquisition and analysis of
information relating to contaminated sites, which information would be
available to both the federal and state governments in setting up response
strategies.®

2) Second, it empowered the United States Government through the
Environmental Protection Agency (EPA) to take such action as deemed
necessary to respond to prevent potential environmental contamination and
to effect remediation of existing contaminated sites.®

3) Third, it created a statutory liability on the person or persons deemed to be
responsible for a contaminated site.*

4) Fourth, it authorized creation of the Hazardous Substances Trust Fund to
cover the costs of remediation when a person or persons responsible for a
contaminated site could not be identified.

Historically, limited statutory civil liability for response measures to prevent the
release of contaminants into the environment was included in some Canadian natural
resource legislation. However, much broader civil statutory liabilities are now being included
in environmental legislation. The purpose of this legislation is similar to that of CERCLA,
and a number of Canadian enactments reflect this similarity. Typical of the Canadian

Supra. note 73 atss. 102 - 103, 42 U.S.C. 55.9602 - 9603 (1988).

84 Supra, note 73 ats. 104, 42 U.S.C. ats. 9604 (1988). The response options open to the EPA have been summarized as follows:

Under CERCLA, once the EPA receives notice that a hazardous waste site is releasing hazardous substances into the
environment (or that such a release is threatened), the EPA has several choices. It can obtain an injunction to compel the
polluter to clean up the site, postponing litigation of liability. Altematively, the EPA can notify the responsible party and
give it an opportunity to voluntarily clean up the waste site. A third option is for the govemnment to conduct the cleanup
and sue the responsible party for reimbursement.

(Cervon, Kathryn L., "CERCLA Cleanup Costs As "Damages” Under the CGL Policy: Is the Cost of Hazardous Waste Cleanup
Merely Small Change for the "Deep Pockets™ of Insurers?" (1991), FICC Quarterly, 391 at 395).

8 Supra, note 73 at ss. 106 -106, 42 U.S.C. ss. 9606 -9607 (1988).

86 Supra, note 73 ats. 111,42 U.S.C. ats. 9611 (1988). In 1980 Congress authorized an initial budget of $1.6 billion for cleanup

costs. When reauthorized in 1986 by the Superfund Amendments and Reauthorization Act of 1986 (SARA) this amount was
increased to $8.5 billion (42 U.S.C. at ss. 9607, 9611). Upon once again receiving reauthorization in 1990, Congress approved a
$5.1 billion budget for the period of October 1, 1991 to September 30, 1994.
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approach is the Canadian Environmental Protection Act¥” Section 36.(1)(2) of that Act sets
out the following federal requirements with respect to preventing the release of contaminants
into the environment and the cleanup of existing contamination:

36.(1) Where there occurs or is a reasonable likelihood of a release into the environment
of a substance specified on the List of Toxic Substances in Schedule [ in contravention of
a regulation made under section 34 or an order made under section 35, any person described
in subsection (2) shall, as soon as possible in the circumstances,

(b) take all reasonable emergency measures consistent with public safety to
prevent the release or, it cannot be prevented, to remedy any dangerous
condition or reduce or mitigate any danger to the environment or to human
life or health that results from the release of the substance or may
reasonably be expected to result if the substance is released;

2 Subsection (1) applies to any person who

(a) owns or has charge of a substance immediately before its initial release or
its likely initial release into the environment; or

(b) causes or contributes to the initial release or increases the likelihood of the
initial release.

In the event that a person listed in section 36.(2) refuses to comply with an order to
undertake preventive response measures or to clean up a contaminated site, the Act allows
the government to step in and effect the cleanup. Section 36.(5)(7) of the Act states:

36.(5) Where any person fails to take any measures required under subsection (1), an
inspector may take those measures, cause them to be taken or direct any person referred to
in subsection (2) to take them.

@) Any inspector or other person authorized or required to take any measures under
subsection (1) or (5) may enter and have access to any place or property and may do such
reasonable things as may be necessary in the circumstances.

Consistent with most legislation of this type, in the event that a person refuses to
comply with an order to clean up a contaminated site, the Canadian Environmental
Protection Act allows the Federal Government to recover from the person or persons
responsible any costs which it incurs as a result of undertaking a preventive response or
contaminated site cleanup. In this regard, section 39.(1)(5) of the Act provides:

87 Supra, note 61. Similar provisions may be found in the Alberta Environmental Protection and Enhancement Act, R.S.A. 1980, c. E-

13.3, Pt. 4, and in recent amendments to the British Columbia Waste Management Act, R.S.B.C. 1979, c. 428.5, ss 10, 22.
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39.(1) Her Majesty in right of Canada may recover the costs and expenses of and
incidental to taking any measures under subsection 36(5) from

(a) any person referred to in paragraph 36(2)(a); and

(b) any person referred to in paragraph 36(2)(b) to the extent of the person's
negligence in causing or contributing to the release.®®

) A claim under this section may be sued for and recovered by Her Majesty in right
of Canada with costs in proceedings brought or taken therefor in the name of Her Majesty
in right of Canada in any court of competent jurisdiction.

Due in large part to the relative newness of statutorily imposed liabilities for
preventive response measures necessary to prevent the release of contaminants into the
environment and the cleanup of contaminated sites in Canada, there have been relatively few
instances where governments in Canada have undertaken a preventive response or cleanup
and have subsequently attempted to recover their costs from a responsible party through the
courts. As a result, there is currently minimal judicial guidance in this area.

2.44 Administrative Law Applications

The final context in which science currently plays an important role in environmental
decision-making in the legal context is with respect to administrative law applications. This
context has a large volume of activity. These applications generally relate to the approval of
proposed and existing activities which raise environmental issues. The Federal Government®
and some provincial jurisdictions including Ontario,’® Alberta’ and most recently the new
Nunavut Territory®® have adopted an approach to environmental decision-making which

shifts responsibility for many environmental decisions from the traditional decision-maker,

Supra. note 61.This is in sharp contrast with the joint and several provisions found in CERCLA. While increasing the possibility
that the Federal Government may have to assume responsibility for part of the costs associated with preventive responses and
contaminated site cleanups in situations where all of the persons responsible for an incident cannot be located, this approach appears
to be fairer to those persons with only a small degree of responsibility in the matter. This in turn should significantly reduce the
amount of litigation in that there is no possibility that those persons responsible for an incident who have been identified will have
to bear a disproportionate share of the liability.

Examples include the National Energy Board and the Canadian Environmental Assessment Agency.

Examples include the Ontario Environmental Assessment Board and the Ontario Municipal Board.

Examples include the Alberta Environmental Appeal Board, Natural Resources Conservation Board, Energy and Utilities Board, and
amyriad of regional and local administrative tribunals such as Development Appeal Boards.

Examples include the Nunavut Impact Review Board, Nunavut Wildlife Management Board, Nunavut Water Board, Nunavut
Planning Commission and Nunavut Surface Rights Tribunal.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-

31.

government, to arms-length administrative tribunals. Many see this shift as desirable in that
it has the potential of making environmental decision-making more transparent and more
accessible to the public at large. An added advantage to governments is that it allows
government departments and agencies to offload decisions involving controversial issues to
"independent" decision-makers in the form of administrative tribunals.

While science plays an important role in environmental decision-making in an
administrative context, it should be emphasized that it is often not the sole determinant in
these decisions. Environmental decisions of this type are frequently made in the context of
broad-based public policy decisions on resource management. For example, the Alberta
Energy and Utilities Board makes its decisions with respect to resource project applications
on the basis of what is "in the public interest”. This criterion acknowledges the importance
of value choices related to economic and social concerns in addition to scientific and
technical choices.

2.5 Conclusions

The dynamics of the relationship between science and law have changed considerably
from their early historical roots to the present day, and there are indications that these
dynamics will continue to undergo change into the future as the legal system is called upon
to address a growing number of complex environmental legal issues.

The rules established by the courts in Canada for the admission of expert evidence
are long established and relatively clear. Expert evidence will be received by the courts if a
judicial decision-maker is unable to draw the necessary inferences with respect to a scientific
issue which must be resolved in order to resolve a larger jurisprudential dispute. However,
such rules generally do not exist in administrative environmental decision-making, where
the ability of a decision-maker to draw inferences with respect to scientific issues appears
to be largely irrelevant to the admissibility of scientific evidence.

Expert evidence is employed for a number of purposes, including the explanation of
scientific concepts, the presentation of evidence relating to scientific investigations, opinion
based on the facts of a case, and the interpretation of environmental legislation.

Finally, expert evidence is most often applied in four legal environmental decision-
making contexts, including the establishment of regulatory standards, the prosecution of
regulatory offences, civil law actions (both common law and statutory) and administrative
law applications.
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3.0 Preliminary Identification of Problems in th-e Use of Science in Legal Decision-
Making: A Review of the Experience Based Observations of the Author and
Advisory Team and a Review of the Legal and Scientific Literature

3.1 Introduction

The experience based observations of the authror and advisory team®® indicated the
existence of numerous problems with respect to the use of scientific information in legal
environmental decision-making institutions and processes. Many of these experiences and
observations are corroborated by the legal and scientific literature.’ It is suggested that these
problems may be classified into five general categories,®’ or "interfaces" between science and

The advisory team consisted of:

- Dr. Steve E. Hrudey, Professor, Faculty of Medicine and Dentistry. University of Alberta;

- Dr. Andrew Thompson, Professor Emeritus, Faculty of Law, Universsity of British Columbia;
- Dr. Harvey Krahn, Professor, Department of Sociology, University o-f Alberta;

- Al Lucas, Professor, Faculty of Law, University of Calgary;

- Linda Reif, Professor, Faculty of Law, University of Alberta;

- Karin Mickelson, Professor, Faculty of Law, University of British Columbia; and

- His Honour Judge Leo J. Wenden, Provincial Court of Alberta.

94 Smith and Wynne, supra note 12, have made a significant contribution to this fi ¢ld of study by bringing a wealth of case-specific

evidence into the literature in this area through their case study analyses.

95 A number of taxonomies have been suggested for the purpose of facilitating the identification and analysis of the problems which

exist between science and law in the general context. For example, one popular taxonomy suggests that the relationship between
science and law consists of the following six relationships:

scientific knowledge used to make adjudicatory determinations;

scientific knowledge compelling the reexamination of existing legal cloctrines:
scientific developments creating hazards that require state intervention;
governmental inducements for scientific research;

tax incentives for technological development; and

scientific developments that force new international relationships.

N s

(Cavers, "Introduction: Science and the Law Symposium" (1963), Michigan Lave Review, Vol. 63, 1325).

A modified version of the Cavers taxonomy is advanced by Gibbons, Hugh in his article "The Relationship Between Law and
Science” ((1981), Idea: The Journal of Law and Technology, Vol. 22 No. 3, 227 at 228 - 241):

A. The Judicial Process
I. Science and technology used to make adjudicarory determinations
2. Scientific information forcing a reexamination of law
3. New technology compelling a change in legal doctrine or the development of new doctrines
4. Use of scientific ideas, thought processes and imvestigatory techniques in law

Technology utilized in the political process

B. The Political Process
1.
2. Scientific and technical information used in making laws

Scientific information used to formulate laws

C. The Administrative Process
I
2. Technology used to enforce laws
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law in the context of environmental decision-making as set out below.

1)

2)

The quality of scientific information which is introduced into the
environmental decision-making process at environmental trials/administrative
environmental hearings.

The communication of scientific information at environmental
trials/administrative hearings and the comprehension/understanding of that
information by trial/hearing participants such as judges, administrative
tribunal members and legal counsel.

The issue of scientific uncertainty at environmental trials/administrative
environmental hearings.

The use of scientific information to establish the decision-making standards
which are used by the legal system, and the translation of scientific
information into those standards at environmental trials and administrative
environmental hearings.

The suitability of existing legal decision-making institutions and legal
procedures for the resolution of scientific issues in environmental decision-
making.

A summary of some of the experience based observations of the author and advisory team
and a review of significant legal and scientific literature with respect to each of these
categories is set out below.

3. Scientific studies of the effect of laws

Science and Technology affecting general society, giving rise to a response through law
Developments creating opportunities

Developments creating hazards

Developments causing social change

Scientific studies revealing or documenting presently existing dangers
Technological developments requiring or allowing new international relationships
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3.2 Problems with the Quality of Scientific Information Introduced into
Environmental Decision-Making Processes

The first major identifiable area with respect to problems in the use of science in
environmental decision-making relates to the quality of scientific information which is
introduced into environmental decision-making processes. This may be referred to as the
"quality of scientific information interface". Indicators suggest that in some circumstances
the scientific information provided by expert scientific witnesses at environmental trials and
administrative environmental hearings for the purpose of assisting decision-makers in
addressing scientific issues found within jurisprudential disputes may be of deficient quality,
thereby compromising the factual basis upon which the jurisprudential decisions are founded.

3.2.1 Experience Based Observations

The author and some members of the advisory team indicated that they had
experienced or observed first-hand problems with the quality of scientific information
introduced into environmental decision-making processes.

A common complaint was the refusal of courts and tribunals to pro-actively screen
the quality of evidence introduced by employing more rigorous "qualification" procedures
with respect to prospective expert scientific witnesses. The perception of the author and
advisory team in this regard is that Canadian courts are generally reluctant to refuse to
qualify an expert witness (no matter how poor the qualifications of a prospective expert
witness). [nstead, the courts prefer to allow the admission of the evidence and later evaluate
its value through the process of assigning evidentiary weight.

A related problem also noted was a failure by the courts in some cases to confine an
expert scientific witness to the area of expertise in which they are qualified to give evidence.
Rather, experts are often allowed to roam into related areas in which they have not been
qualified as an expert.

A third problem observed was an apparent lack of understanding by expert witnesses
of the decision-making process in which they are involved, and in particular the adversarial
nature of that process. The author vividly recalls lengthy preparation sessions prior to a
public health board hearing considering a controversial application for approval of a major
solid waste management facility.”® After countless hours spent evaluating the proposal and
developing a strategy to highlight the weaknesses of the plan to the tribunal, in frustration
a leading scientist turned to me and stated that he could save everyone a lot of time, effort

96 City of Edmonton Board of Health Hearing with respect to an application by the City of Edmonton for a solid waste management

facility at the Aurum site located on the eastern boundary of the City.
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and money if he could have the opportunity to meet with the proponent's scientific and
technical team for one half hour to demonstrate the flaws in the plan. My explanation that
the adversarial nature of the process in which we were currently involved would not allow
such interaction between scientists sounded nonsensical even to me!

A fourth problem involved distortion of scientific evidence through reliance on cross-
examination for testing of veracity. If the quality of cross-examination is inadequate or
misguided, then no effective testing of veracity will occur. Members of the advisory team
from the scientific community relate observations of expert witnesses who try to "fly"
opinions at trials or hearings that they would not dare put forward at scientific meetings.
They observe that the quality of scientific evidence is open to manipulation by talented
individuals with scientific knowledge and experience with the trial or hearing process. A
person with such skills can effectively tip-toe through a complex issue, bringing out only
those factors which support his opinion and avoiding those which would undermine him. In
some situations only an equivalent expert will be able to catch someone doing this, with the
reality being that in many situations equivalent experts are not available. An illustration of
this concern occurred in R. v. Suncor, a case which involved the prosecution of charges under
the federal Fisheries Act relating to the discharge of effluent into Alberta’s Athabasca
River.”” During the course of that trial one internationally renowned scientist who appeared
as an expert witness was obliged to admit under cross-examination that his opinions were
"adventurous". However, the admission came only after a series of cross-examination
questions closely guided by an expert of equal or better qualifications. Without skilled and
insightful cross-examination such admissions are unlikely to be extracted from a skilled
witness.

A fifth concern raised by the author and advisory team involved external influences
on scientific witnesses. This concern focussed on the potential for expert scientific witnesses
to be influenced in their evidence by external factors such as preparation by legal counsel
prior to the giving of evidence, discussions with scientific advisors retained by legal counsel
to assist with the conduct of the litigation, and interactions with audiences at environmental
decision-making fora and with the news media. The author and some members of the
advisory team had personal experiences with influence by legal counsel. An extreme
example observed by the author was a trial where an expert scientific witness had been
“briefed” so thoroughly by his legal counsel that questions to be asked by counsel and the
expected reply of the witness were “scripted” on paper. However, counsel had neglected to
advise the witness not to bring his script to court. During the course of the examination-in-
chief the author observed the witness referring to his scripted answers, and could even see
legal counsel and the witness turning pages of the script at the same time as they went
through the examination-in-chief together. The judge, (who was busy examining and
recording comments with respect to evidence referred to by the witness) and opposing

97 (1982),3 F.P.R. 264 (Alta. Prov. Ct)
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counsel, (who were frantically recording the evidence of the witness to assist in preparation
of cross-examination) were never aware of the carefully rehearsed play which took place
before them.

A final problem identified by the author and advisory team concerned a lack of
balance with respect to the scientific/technical information presented to decision-makers as
a result of unequal resources of the parties responsible for presenting such evidence. It was
observed that parties with superior resources were able to advance scientific/technical
evidence more effectively than parties with inferior resources. As many environmental
decision-makers currently rely exclusively upon the evidence presented to them in order to
make their decisions, it was observed that evidence with inferior technical merit advanced
in an effective manner by well funded parties would be accepted over evidence with
technically superior merit presented less effectively by parties with lesser resources. This
gives rise to the observation that In situations where a significant inequality of resources
exists between the parties, a party with superior resources can unduly influence the decision-
making process.

3.2.2 Review of Literature

Experience based observations of the author and advisory team which indicate
problems in the quality of scientific information introduced into environmental decision-
making processes found support in the legal and scientific literature and were supplemented
by additional problems. A review of some of the more interesting problems identified in the
literature follow.

A review of the literature revealed that there is a perception amongst many who are
involved with environmental decision-making in environmental trials and administrative
environmental hearings that the quality of scientific information presented by expert
witnesses often suffers as a result of scientific objectivity being overshadowed by scientific
advocacy. As one scientist has observed:

[f toxic perceptions commonly depart from the science of toxicology, nowhere is
that disparity more manifest than in the courtroom. There, the wider the gap between
perceptions and science, the greater the financial rewards. The interest of claimants is best
served, not through dispassionate analysis of the merits of their toxic claims - sticking to the
science. Rather, the drama of the courtroom and the salesmanship needed to sway juries,
demands the magnification of perceptions and the minimization, or outright distortion of
science.’®

% Gots, Ronald E., Toxic Risks: Science, Regulation and Perception, (Boca Raton: Lewis Publishers, 1993) at 152.
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The potential for expert scientific witnesses to overzealously assist their clients has
long been recognized by the courts. As early as 1884 in the United States the New York
Court of Appeals observed that:

...twelve jurors of common sense and common experience ... would do better on their own
than with the help of hired experts ... whose opinions cannot fail generally to be warped by
a desire to promote the cause in which they are enlisted.”®

This problem has also been recognized in Canada. In this regard the Honourable Mr. Justice
Lance Finch of the British Columbia Court of Appeal has observed:

The problem that has developed with opinion evidence generally is that experts have been
encouraged by lawyers, and permitted by judges, to go far beyond the proper scope of
opinion evidence. The experts have become advocates. They assume facts favourable to
the parties who retain them.'®

3.3 Communication and Comprehension of Scientific Information at

Environmental Trials and Administrative Hearings

The second type of problem identified between science and law in environmental
decision-making is concerned with the communication of scientific information at
environmental trials and administrative environmental hearings and the
comprehension/understanding of that information by trial and hearing participants such as
judges, administrative tribunal members and legal counsel. This may be referred to as the
"communication/comprehension interface".

3.3.1 Identification of Problems in the Communication of Scientific
Information

The primary means of introducing scientific information into legal environmental
decision-making processes is through the communication of that information by members
of the scientific community to environmental decision-makers. However, indicators suggest
that significant communication impediments may exist between the scientific and legal
communities.

9 Ferguson v. Hubbell, 97 N.Y. 507, at 514 (1884) (N.Y.C.A).

100 Finch, Lance S.G., "Experts and Experts' Reports: The Court's Perspective” Experts and Experts’ Reports (Vancouver: Continuing

Legal Education Society of British Columbia, 1988) at 3.1.01.
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3.3.1.1 Experience Based Observations

The author and a number of members of the advisory team indicated that they had
experienced or observed problems with respect to the communication of scientific evidence
in environmental decision-making processes.

One of the most often cited of these problems were issues of language differences.
While most often seen in the context of linguistic problems between the scientific and legal
communities, this problem was often observed between scientific disciplines themselves, as
different disciplines often have different concepts attached to the same words or different
words for the same concept.'®' A classic example is the meanings which may be attached to
the terms "reliability" and "validity". To an engineer or physical or biological scientist, a
measure which is reliable is one which is accurate or truthful, whereas to a social scientist
or epidemiologist, reliability means only that the measurement can be replicated, not that it
is necessarily correct (accurate). This latter group uses the term validity to mean whether a
measure 1s accurate. To further confuse matters, the legal community tends to use the terms
reliability and validity interchangeably to refer to accuracy.'®? Another example involving
the subtlety of language is the rampant confusion in the scientific community about the
distinction between "accuracy” and "precision".!%* It is felt that these subtle sources of
confusion are much more dangerous than openly recognized sources of confusion. If the
decision-maker thinks he understands the issue, but does not really understand the
terminology because of important but subtle nuances, an erroneous decision can readily
follow.

A classic example of mis-communication between scientific disciplines was found
in the joint experiences of the author and one of the scientific members of the advisory team.
In that case in the course of representing a proponent of a proposed solid waste management
facility before an administrative tribunal a hydrogeologist was retained to give expert
evidence relating to potential groundwater contamination.'®® Following pictorial evidence
presented by an earlier witness of foul-looking "new" leachate which had formed in flooded

Kaplan, Stan, "The Words of Risk Analysis". Risk Analysis (Vol. 17, No. 4) 1997, 407 at 408.

See for example the reasons for judgment of Moldaver J. in R. v. Melaragni and Longpre. supra note 24.

Accuracy of a measurement refers to how well it represents the true value whereas precision represents how closely repeated
measures of the same thing will agree. An ideal measure will be both accurate and precise. But, a measure may be precise (close
agreement of repeated measures) but inaccurate. Likewise, a measure may be accurate but imprecise (repeat measures do not agree
closely but their average is close to the true value). This distinction is obviously important because accuracy is usually more
important than precision but sometimes excellent precision is offered, unreliably, as meaningful evidence of accuracy.

Hearing of the County of Red Deer, Alberta Development Appeal Board in the matter of an Application by the Central Alberta
Regional Waste Authority for approval of a solid waste management facility near Pine Lake, Alberta.
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landfill trenches, the hydrogeologist provided detailed model evidence relating to the escape
of leachate through a clay landfill liner and the transportation of that leachate through
groundwater to a nearby stream. At the conclusion of his presentation the image left in the
minds of many hearing participants was a torrent of the new, foul leachate flowing into the
stream. In presenting his evidence the expert witness had not distinguished between a water
"quantity" leachate model which he was using and a water "quality" model which would also
consider the contaminant value of that leachate. In this case a clay liner was provided to hold
the leachate for a minimum of 150 years, during which time the new, foul leachate was to
be pumped out for treatment, with the result being that the eventual quantities of long term
leachate described by the hydrogeologist in his evidence would have been a relatively clean
liquid because most contaminants will have been extracted by the foul leachate. Needless to
say a "rescue operation" was undertaken during the following day's proceedings to properly
communicate the distinction between modelling quantities of liquid and the quality of that
liquid. Yet, even the experts advising legal counsel were confused by the hydrogeologist's
evidence and the essence of the distinction only became apparent almost fortuitously.

A second concern in this area is with the control of information in environmental
decision-making processes. Control of information may significantly impact the outcomes
of environmental decision-making processes. This principle was recently recognized by the
Federal Court of Canada in the context of the provision of scientific and technical reports
prior to the commencement of an administrative environmental hearing. In Qikigtani Inuit
Association v. Canada (Minister of Indian Affairs and Northern Development) and Nanasivik
Mines Ltd. Madam Justice Reed of the Federal Court criticized the Nunavut Water Board for
not making scientific and technical information available to interested parties in advance of
a public hearing:

The control of information is a very effective method of controlling the decision that is
ultimately made.'®

Examples of how the control of information affects the evidence and arguments which are
presented to an environmental decision-maker abound. For example, some administrative
tribunals now allow proponents who are under time constraints to obtain approvals to submit
part of the scientific and technical information relating to their proposal sufficiently in
advance of consideration by the tribunal with the remainder of the information to be supplied
close to the actual hearing date - thereby effectively precluding critical review of and
response to this material by other parties.

A final concern voiced by the author and some members of the advisory team
involved communication problems in situations where it is necessary to translate scientific
information into aboriginal languages, or where expert evidence in the form of traditional

105 (1999) 155 F.T.R. 161 at 172 per Reed J.
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knowledge is translated from an aboriginal language into English. Experiences of the author
at administrative environmental hearings in both the Northwest Territories and Canada's new
Nunavut Territory indicate that scientific and technical terms presented in the English
language are often difficult to translate. For example, in Canada's eastern arctic region a large
percentage of aboriginal Inuit inhabitants have Inuktitut as their first language, with a
significant number being unilingual. Inuit translators providing translation at environmental
hearings are unanimous in their view that scientific and technical terminology does not
translate well into [nuktitut, as southern technology upon which these scientific and technical
terms are based traditionally did not have a place in Inuit society. This problem is
exacerbated by the fact that Inuktitut is traditionally an oral language, with written syllabics
a relatively recent addition to the language. This reduces the value of written communication
of scientific concepts through media such as reports, even when translatable into Inuktitut
syllabics.

The reverse of the problem is in translating traditional knowledge from aboriginal
languages into the English language at environmental decision-making processes.
Continuing with our example of the Inuit of Canada's north, an Inuk elder may be called
upon at a hearing to give evidence with respect to an issue such as conservation of wildlife
populations. That evidence may provide useful information to decision-makers, including
important long-term baseline information often absent from many industrial development
proposals. The knowledge provided by the elder will likely be information passed along to
him by generations of ancestors as interpreted through his own experiences. Thus, for
example this knowledge may include the strongly held Inuit belief that you must live in
harmony with the environment in order to survive, which includes the principle that a person
should not harvest more than that which is needed to survive. While this principle is not
unusual, the means of communicating it from one generation of Inuit to the next differs from
the prevailing scientific paradigm. Rather than stating the principle outright, it is often
presented in terms of a story or parable involving the legend of Sedna, the sea goddess who
made all the animals of the sea. Inuit tradition requires respect for the animals that are
hunted in order for Sedna to continue to provide these animals. Examples of respect include
not harvesting more than you need, not wasting any part of the animal, giving back part of
the seal to the sea; and taking snow from the hunter's mouth and placing it in the mouth of
the seal to revive the spirit of the seal. Communication of otherwise valuable conservation
information found within the story may be lost on non-Inuit decision-makers who are
inexperienced at receiving information in the traditional Inuit style often used by elders.

3.3.1.2 Review of Literature
Experience based observations of the author and advisory team which indicate

problems in the communication of scientific information in environmental decision-making
found support in the legal and scientific literature and were supplemented by additional
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problems. A review of some of the more interesting problems identified in the literature
follow.

Just as science and law have developed their own unique values, philosophies and
procedures, so too have they developed their own languages for the purpose of effectively
communicating the ideas developed within each discipline. Unfortunately, while these
languages may be effective in communicating information within each discipline, the same
cannot be said for interdisciplinary communication. The problem is illustrated by an
anecdote in a speech delivered by the Honourable Howard T. Markey, Chief Judge of the
United States Court of Appeals for the Federal Circuit:

Another crying need is for the practitioners of science and law to understand each
other -indeed even to talk to each other. I once had the honor of speaking to that extreme
rarity, a meeting of scientists and lawyers. [ opened with "because you have read my article
Science and Law - a Dialogue on Understanding, my speech is res judicata. But then res
ipsa loquitur. Fortunately, there is no collateral estoppel or exclusionary rule. Yet there is
no subpoena, ad testificandum or duces tecum, or writ of habeas corpus. [ am calendared,
and there is not writ of certiorari and no question of venue. To interrogatories on my
deposition [ plead nolo contendere. 1 may demand a bill or particulars, proper execution,
and a Brandeis brief." Not one scientist had the slightest idea of what [ had said. The
lawyers knew I said, "my speech has been pre-judged. But then it speaks for itself.
Fortunately, it is not prevented by the article and cannot be excluded as having been
illegally obtained. Yet I have not been forced to speak or to bring anything with me, not
even my body. I am scheduled, and you can't change my errors or move me elsewhere. To
questions on what I say, [ plead no contest. I may demand that you be specific, deliver your
questions to me properly, and base them on the facts."

[ then said, "I admit my empirical data were obtained in vitro and may not meet
parameters developed in Vivo." Not one lawyer had the slightest idea of what [ had said.
The scientists knew. [ said, "my facts were obtained by experience in the laboratory of my
chambers and may not measure up to experiences in life."

We need to think long and hard about the future of a society as technologically
oriented and as law-soaked as ours when our scientists and lawyers cannot even talk to each
other.'%

In considering the issue of communication problems between the scientific and legal
communities, two Judges of the United States Nuclear Regulatory Commission's Atomic
Safety and Licensing Board Panel have suggested that they view the "... use of jargon as

106 Markey, Howard T., "Science and Law: The Friendly Enemies” (1989), ldea: The Journal of Law and Technology, Vol. 30 No. 1,

13 at 17-18. The article was based upon a speech delivered for the Francis W. Davis Lecture on Law and Technology, Franklin
Pierce Law Center, Concord, New Hampshire, March 22, 1989, as found in Markey, Howard T., "Law and Science - Equal but
Separate” (1982), Natural Resources Lawyer, Vol. 15 No. 3, 619. See also. Markey, Howard T., "Science and Law: A Dialogue on
Understanding (1982), American Bar Association Journal, Vol. 68, 134,
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reflecting perhaps a more subtle problem in interdisciplinary communication”.!”” That
problem involves the fact that with respect to a given environmental problem the scientific
and legal communities "... will approach the problem from a different perspective and with
different values".'”® These result from differences in their training and experience". The
Judges summarized their view as follows:

We believe that jargon is just the most easily recognized manifestation of those
differences, and that effective interdisciplinary communication depends not only on
understanding and eliminating jargon, but also (and more importantly) on understanding
differing points of view and values.'®

3.3.2 Identification of Problems in the Comprehension and Understanding

of Scientific Information

In the event that scientific information which is provided to an environmental
decision-maker is of high quality and is communicated in an effective manner, there is still
a concern that incompatibilities between the scientific and legal systems may inhibit or even
preclude the comprehension of such information by legal environmental decision-makers.

3.3.2.1 Experience Based Observations

The author and members of the advisory team had a variety of experiences and
observations involving problems in the comprehension and understanding of scientific
information introduced into environmental decision-making processes. The author recalls
having spent many hours in witness preparation rooms working with expert scientific
witnesses and litigation scientific advisors attempting to gain an understanding of the
scientific issue being addressed. In point of fact, the term "witness preparation" is really a
misnomer. Much of the time spent "preparing” a witness really involves educating legal
counsel of the scientific issues of the case. Unfortunately, the trier of fact does not have the
luxury of spending as many hours as are necessary being "educated" by an expert scientific
witness in a friendly, non-adversarial climate. Rather, the decision-maker only sees the

107 Paris, Oscar and Frye, John, "Symposium on Law-Science Cooperation Under the National Environmental Policy Act: Appendix”

(1982), Natural Resources Lawyer, Vol. 15 No. 3, at 655.

108 rpid., at 656.

109 rhid.
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"finished product”, which product is itself subject to the vagaries of cross-examination.'"°
The author recalls having on numerous occasions heard evidence presented by an expert
witness representing a party adverse in interest - and having to subsequently caucus with one
or more of his own experts and/or scientific advisors to determine firstly what the evidence
was, and second the strengths and weaknesses of that evidence. Unfortunately few of the
judges or administrative tribunals hearing that same evidence had the luxury of a team of
experts at their disposal. Consequently, the author and the advisory team have often observed
decision-makers struggling to understand a complex technical issue. Questions from the
decision-maker or the final decision itself have made it apparent that a functional
understanding was not achieved.

This problem also exists within the scientific community itself. Comprehension
problems between scientific disciplines may create difficulty in bridging the gaps between
disciplines in a complex issue which involves the input of a number of disciplines. A final
scientific opinion based upon a complex variety of inputs from a variety of disciplines may
be less valid than any of the individual disciplines are able to foresee. One reason for this
failing is that a scientific discipline is more likely to accept, without sufficient scrutiny, the
judgments they receive from another, than those judgments which take place in their own
discipline. This may occur because competent practitioners in a given field will usually know
their limitations at least as well as their strengths, and not knowing the weaknesses or
assumptions which the other field must rely upon, may be prepared to uncritically accept
findings offered by the other field which they would otherwise question in their own field.
Thus, if a complex case requires an advocate (such as legal counsel) to coordinate inputs
from a variety of scientific disciplines, the advocate may not be able to rely on the individual
disciplines to critique adequateiy the interfaces between the different disciplines. This
problem is less likely to occur in a scientific setting where all of the disciplines may have the
opportunity to interact together in a common forum to flush out misunderstandings.
However, in a linear legal process, where a sequence of witnesses is presented individually,
the opportunity to expose inconsistencies is much reduced. For example, a fish toxicologist
may rely on information about contaminant identification or exposure levels which have
been supplied by earlier evidence. There may be inadequate attention directed to challenging
the validity of sampling, analysis and/or modelling steps necessary to generate evidence as
a foundation for his evidence about which toxic effects were likely.

10 Which may include the creation of confusion with respect to a scientific issue, or a situation of false reliance on cross-examination

to test the veracity of scientific information when such cross-examination is poorly conducted or not conducted at all.
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3.3.2.2 Review of Literature

Experience based observations of the author and advisory team which indicate
problems in the comprehension of scientific information in environmental decision-making
found support in the legal and scientific literature and were supplemented by additional
problems. A review of some of the more interesting problems identified in the literature
follow.

Problems involving the comprehension of scientific information in a legal context
were summarized by former assistant United States Attorney General Lee Loevinger in the
following words:

... lawyers, including judges and legislators, with rare exceptions have little comprehension
of science or technology. Although the law continuously faces problems of quantum and
weight of evidence, it has not yet learned to deal with uncertainty and probability as science
does. ... Legal reception of scientific evidence would be much more advanced if lawyers
generally knew more about the nature of the scientific method and the process of securing,
testing and validating scientific data. In their impact on law, science and technology have
changed,... and have increasingly provided data, or evidence, on a variety of specific
questions. However, they have scarcely touched the foundations of the law, the logic and
the thinking habits of lawyers and judges.'"

This view is echoed by many within the scientific community. As one leading ecologist has
observed:

It is very frustrating as a scientist to deal with lawyers ... who want to have all of
the facts immediately, even if the data have not been collected. They do not seem to
understand the scientific process, which unearths new facts over time. They do not
understand the ecological processes embodied in these principles, or that the natural
principles cannot be altered.'?

In a 1979 presentation at Duke University an American jurist noted for his support of mutual
understanding between the scientific and legal communities offered the view that judges
must be able to meet four criteria in order to be able to competently adjudicate
jurisprudential disputes involving scientific issues:

Loevinger, Lee, "Science, Technology and Law in Modem Society" (1985), Jurimetrics Journal, Vol. 26 No.l, at 8.

Willard, Beatrice E., "Symposium on Law-Science Cooperation Under the National Environmental Policy Act: Panel Discussion”
(1982), Natural Resources Lawyer, Vol. 15 No. 3, 605 at 609. Dr. Beatrice Willard in Head of the Department of Environmental
Sciences and Engineering at the Colorado School of Mines.
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[ cannot pretend that judges, through further training, or even with the assistance
of science-trained clerks, will be able to engage in anything approaching a dialogue between
equals with the experts testifying in their courts. But they must, at a minimum:

Q) understand the methods of scientific inquiry and proof;

2) comprehend the merits as well as the pitfalls of statistical analysis;

3) recognize the value premises and professional biases that often underlie
natural scientific models just as they do social scientific models; and

“4) be willing to soil their hands with some of the key doctrines and premises
of whatever scientific discipline that may be implicated in a case before
them.!"

34 Scientific Uncertainty in Environmental Decision-Making

The third category of problem identified between science and law in environmental
decision-making involves the matter of scientific uncertainty in environmental decision-
making processes. This may be referred to as the "scientific uncertainty interface".

34.1 Experience Based Observations

The author and advisory team found a strong consensus in having experienced and
observed problems involving the issue of scientific uncertainty in environmental decision-
making.

A problem which was regularly encountered or observed by the author and advisory
team involved situations where scientific information necessary to reduce or eliminate the
uncertainty was either readily available or obtainable with additional scientific investigation,
but was not introduced into the environmental decision-making process. This was observed
to occur in two contexts.

The first was where the adversarial process would break down. This was most often
seen to occur in situations where there was ineffective opposition or no opposition in a
matter, such as where inequalities in the financial resources of the parties to a dispute
resulted in reduced access to qualified legal counsel and scientific expertise by one of the
parties. These situations would typically be characterized by presentation of poor quality or
no contradictory evidence and poorly conducted or ne cross-examination. Occasionally the
break down would simply the result of error on the party of a party. Irrespective of the source

1 Leventhal, Harold, unpublished manuscript (1979), as repeated by Brannigan, Vincent,"Symposium on Law-Science Cooperation

Under the National Environmental Policy Act: Appendix”, Natural Resources Lawyer, Vol. 15 No. 3, 653 at 658. At the time of the
presentation the late Honourable Harold Leventhal was a judge of the United States Court of Appeals, District of Columbia Circuit.
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of the problem, the absence of meaningful challenge made it much easier for the party
bearing the burden of proof to appear to achieve the requisite level of scientific certainty to
meet the legal standard of proof, in that scientific information presented would not be
rigorously challenged and missing information would not be identified to the decision-
maker.

The second context was where the legal standard of proof was relatively low (such
as in an administrative hearing or a civil legal action) and where the decision-maker would
play a passive rather than active role in the matter before it and not require the party bearing
the burden of proof to reduce or eliminate significant issues of scientific uncertainty. A stark
and somewhat frightening example of this latter situation was recently experienced by the
author in the judicial review of an administrative hearing for the renewal of the water licence
held by a lead/zinc mine at Nanisivik, Northwest Territories. At a hearing held by the
Nunavut Water Board with respect to the licence renewal application the Board heard
evidence from a number of Inuit who resided and hunted near the mine which raised health
concerns arising from possible contamination of local marine mammals such as seal and
narwhal which were actively harvested in the region. One witness went so far as to state that
some years previous Health Canada had advised the community not to eat seal harvested in
the vicinity of the mine. The Government of Canada was represented at the hearing by the
Department of Fisheries and Oceans whose representative advised the Board that the Inuit
concerns fell within the jurisdiction of Health Canada. However, Health Canada did not
attend the hearing or otherwise make representations and no other hearing participant
addressed the health concerns which were raised. Despite the apparent scientific uncertainty
surrounding this issue, the Board granted the licence renewal without making any additional
inquiries of Health Canada or any other person, even though it had the power to compel
witnesses pursuant to the Federal Inquiries Act.''* In Qikiqtani Inuit Association v. Attorney
General of Canada et al. the Federal Court of Canada considered an application for judicial
review of the Board's decision brought on behalf of Inuit living in the region.'" The
application included the argument that once serious public health issues were raised by the
resident [nuit witnesses "... the Board should have taken greater initiative with respect to the
public health issues raised by this evidence, that there was an obligation on the Board to seek
information held by Health Canada in this regard, that the Board has investigative powers
under the Inquiries Act and should have used them."''® In its decision the Court rejected this
argument, stating:

14 rs.C 1985, ¢ 1-13.

ts Supra, note 105.

16 Supra. note 105 at 176.
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[ cannot conclude that ... the Board declined to exercise its jurisdiction when it did not
undertake independent investigations. The Board's authority to exercise powers under the
[nquiries Act is permissive, not mandatory. It could have instituted a more extensive inquiry
but it chose not to pursue that course of action; this is a decision that was reasonably open
to it.'"

A second problem identified by the author and advisory team involved the
presentation of scientific information for the purpose of creating rather than minimizing
scientific uncertainty. This phenomenon was observed to occur in the situation where a party
to an environmental decision-making process who did not bear the burden of proof, but who
also did not have the weight of scientific consensus on its side, would adopt a strategy of
creating scientific uncertainty. Two approaches were observed.

The first approach involved the introduction of apparently contradictory or
conflicting scientific information for the purpose of creating uncertainty with respect to a
scientific issue, thereby preventing the party adverse in interest from attaining the required
standard of proof. The absurd consequences which may result from this practice were
illustrated in an application to an administrative tribunal for a solid waste management
facility in central Alberta.!'"® Upon conclusion of the proponent's submissions, which
included addressing a variety of valid concerns raised by a group of concerned residents
opposing the approval application, a scientist who was representing the residents’ group in
the dual role of scientific advisor and expert witness provided the tribunal with evidence in
the form of a technical explanation of a geological concept known as "glacial thrust faulting"
(withdrawal of glaciers left cracks or faults in some geological formations in North
America). The scientist went on to give evidence that if glacial thrust faults existed in the
vicinity of the proposed landfill site, contaminants could be transported through the clay till
soil much more quickly than predicted by the proponent. Objections were raised by the
proponent that there was no evidence of the existence of glacial thrust faulting before the
tribunal, and there was no record of glacial thrust faulting within hundreds of miles of the
proposed site. These objections were overruled by a concerned tribunal and the hearing was
adjourned to allow the proponent sufficient time to bore a series of test holes at the proposed
site to establish the absence of glacial thrust faults. Not unexpectedly none were found, and
the approval was granted several months later. The irony is that the extra test holes if not
properly sealed for abandonment would have a similar effect on the acceleration of the
migration of contaminants as would the thrust faults themselves had they existed!

17 Supra, note 105, at 183.

18 Supra, note 104.
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A third problem observed by the author and advisory team involved assigning
evidentiary weight or otherwise distinguishing between contradictory or conflicting scientific
information. As stated earlier, it is common practice for courts and administrative tribunals
in Canada to set a very low threshold of expertise in order to be qualified to give evidence
as an expert witness. The courts choose to differentiate between the evidence of expert
witnesses later in their deliberations, when evidential weight is assigned to the evidence of
each expert. The difficulty of course, is for a decision-maker (who may have no scientific
background and may not employ the services of an independent expert) to differentiate
between two or more validly held but contradictory scientific opinions when assigning
evidentiary weight to that evidence.

A final problem observed by the author and advisory team involved apparent
incompatibilities between scientific and legal standards of proof. Legal counsel are
constantly cognizant of the standards of proof which must be attained in the various legal
fora used in environmental decision-making. Consequently scientists who give evidence as
expert witnesses are commonly examined and cross-examined on issues of certainty of the
scientific conclusions which they reach. It is during such questioning that one often observes
a chasm between legal and scientific standards and understanding of certainty and
uncertainty which may not be completely bridged. For example, in a regulatory
environmental prosecution the Crown must prove its case “beyond a reasonable doubt”. It
logically follows that in order to meet this standard the Crown must also establish beyond
a reasonable doubt the scientific conclusions necessary to resolve the larger jurisprudential
dispute. However, if pressed, most scientists are reluctant to give scientific conclusions to
this degree of certainty - and if they do they may leave their credibility exposed to attack if
contradictory or conflicting evidence is presented. This inevitably leads to the conclusion
that if the legal standard of proof is strictly applied, few prosecutions would ever be
successful. At this point some may argue that the rules of evidence require that the decision-
maker - not the expert witness - must make the determination with respect to the “ultimate
issue” of a case, and thus it is the decision-maker and not the expert witness who will
determine the degree of certainty which exists with respect to a jurisprudential issue.
However, it is also very true that while an expert witness may not give evidence with respect
to the ultimate issue in a case, most competent legal counsel will see it as their obligation to
take their expert witness as close as possible to that ultimate issue when giving opinion
evidence. This often means giving opinions on the certaintude of scientific conclusions
required by a decision-maker in order to address the ultimate issue of a case - and thereby
having the expert resolve the jurisprudential dispute.
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3.4.2 Review of Literature

Experience based observations of the author and advisory team which indicate
problems in scientific uncertainty in environmental decision-making found support in the
legal and scientific literature which identified additional problems. A review of some of the
more interesting problems identified in the literature follow.

3.4.2.1 Sources of Factual Scientific Uncertaintv

The legal system reaches decisions which depict certainty with respect to a
jurisprudential issue. This depiction of jurisprudential certainty often seeks a foundation of
factual certainty. In order to provide this foundation the legal system has developed standards
of proof which are thresholds of factual certainty such as "proof on the balance of
probabilities” or "proof beyond reasonable doubt" or “proof sufficient to satisfy the
administrative tribunal”. However, science is often unable to provide the scientific
information necessary to meet these factual standards. In this context there appear to be two
sources of factual scientific uncertainty.

a) Information Uncertainty

The first is the result of an absence of information which could reasonably be
obtained if sufficient resources are committed to its acquisition. This type of uncertainty has
been called "information uncertainty", and may be said to occur "... when relevant data is not
collected, although it could be, or when existing information is not made available to the
decision-maker who needs it.'"

b) Knowledge Uncertainty

The second area of scientific uncertainty exists with respect to matters which at our
current level of understanding are "unknowable". This is described as "knowledge
uncertainty"”, which "... stems from a lack of adequate scientific understanding, or from
situations where the collection of necessary information is infeasible."'*

Latin, Howard, "The "Significance" of Toxic Health Risks: An Essay on Legal Decisionmaking Under Uncertainty (1982), Ecology
Law Quarterly. Vol. 10 No. 3, 339 at 357. Seec also Latin, Howard, "The Feasibility of Occupational Health Standards: An Essay
on Legal Decisionmaking Under Uncertainty” (1983), Northwestern University Law Review, Vol. 78 No. 3, 583 at 609 n. 186.

Ibid., at 357.
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3.4.2.2 Causation: the Root of Uncertainty

One of the strongest commonalities which exist between the scientific and legal
systems is their relationship to the concept of causation. The desire to determine the cause
of a particular phenomenon in the physical world has long driven scientific endeavour and
research. So too in the legal system is there a desire to determine the cause of an event which
may be subject to legal sanction (and in so doing assist in creating a link to who is
responsible for the cause). In the realm of environmental decision-making the existence and
degree of legal certainty with respect to the jurisprudential issue of causation is often largely
dependent upon the existence and degree of scientific certainty regarding the scientific issue
of causation.

In a medical science context causation may be defined as follows:

A cause of a disease is an event, condition, characteristic or a combination of these factors
which plays an important role in producing the disease.'?!

Deceptively simple in its definition, causation has proven to be a most troublesome concept
for both the scientific and legal communities. Working under the assumption that the
resolution of a jurisprudential issue of causation is predicated upon a determination of
scientific causation, it is important to consider 3 key points relating to causation in the
scientific context.

a) Causation Difficult to Prove Absolutely

First, it is important to understand that it is often very difficult for science to prove
causal connections with high degrees of certainty. This point is well summarized by Marcia
Angell in Science on Trial:

.. science is also characterized by its tentativeness. This may seem counterintuitive to
nonscientists who are accustomed to thinking of science as cut-and-dried. But in fact, good
scientists rarely reach absolute conclusions. Particularly in medical research, certainty is
extremely hard to come by. Instead, medical researchers almost always speak in terms of
probabilities. When they do a study comparing two antibiotics to treat pneumonia, for
example, they will couch their findings in terms of the probability that one is better than the
other. When they look at the link between cholesterol and heart disease, they frame their
results in terms of risks, not certainties. Very few studies are by themselves definitive. In
general we should not embrace the conclusions of a research study until it has been
confirmed by other, independent studies. Even then, the studies taken together merely add
to the probability that the conclusion is correct, without proving it absolutely. Of course,

12l Beaglehole, R. et al., Basic Epidemiology (Geneva: World Health Organization, 1993) at 71.
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every aspect of life involves considering probabilities. When we drive to work, for example,
we intuitively gauge the probability that an oncoming car will miss us. But scientific
research is different in that probability and uncertainty are explicitly considered, measured
and expressed as part of the study.'®

b) Cause May be Attributable to Multiple Factors

In the event that science is unable to point to a single factor and state unequivocally
that the factor is the cause of a particular physical phenomenon, (absolute proof of causation)
health science addresses the possibility of multiple causes of a phenomenon through the
concepts of sufficient cause, necessary cause and contributory cause. While terminology
associated with these concepts is somewhat loose, a sufficient cause is one which will
inevitably produce or initiate a disease. A necessary cause is one where a disease cannot
occur in its absence, but its presence may not be sufficient to cause a disease.'” The concept
of sufficiency is very demanding and is rarely produced by a single factor. For example,
exposures to high temperatures will inevitably produce burns and adequate exposure to HIV
contaminated blood is usually sufficient to eventually cause AIDS. Necessary causes readily
apply to infectious diseases where the disease itself is defined in terms of the action of a
specific infectious agent (such as tuberculosis). Hence an agent is necessary because the
disease requires the defining agent, but exposure to the defining agent is usually not
sufficient to guarantee the disease.

In practical terms, the multi-factorial nature of disease causation make the finding of
a sufficient cause rare. Further, while necessary causes are relatively common amongst
infectious diseases they are far less apparent when applied to chemical contaminants.'** As
a result, in considering issues of causation in the environmental context the scientific
community is often left with a series of "contributory causes”. In recent years the term
contributory cause has itself been supplanted in many contexts by the term "risk factors"
which more clearly identifies the complexity of interactions and the uncertainty which exists
in issues of causation.'*®

Aagell, M., Science on Trial (New York: W.W._Norton & Company, 1996) at 96-97.

Supra, note 121 at 71.

For example, benzene has been taken as capable of causing leukemia in humans, but it is neither necessary nor sufficient for
leukemia.

A detailed discussion of this topic was provided by Hrudey, S.E., University of Alberta Eco-Research Chair in Environmental Risk
Management 1998 Sponsor's Course.

Ibid.
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The term "risk factor" is commonly used to describe factors that are positively associated
with the risk of development of a disease but that are not sufficient to cause the disease. ...
Some risk factors (e.g. tobacco smoking) are associated with several diseases, and some
diseases (e.g. coronary heart disease) are associated with several risk factors.
Epidemiological studies can measure the relative contribution of each factor to disease
occurrence, and the corresponding potential reduction in disease from the elimination of
each risk factor.'*

The use of risk factors is well illustrated in the context of the breast implant controversy:

From the start it was clear that implants could not be the sole cause of connective tissue
disease, even if they played some role, since women without breast implants also develop
these diseases. And it was also known that breast implants do not invariably cause
connective tissue disease, since most women with implants remain healthy. Thus, the most
that could have been true is that breast implants contribute to connective tissue disease - that
is, they might have been a "risk factor" (something that increases the chances of developing
a disease). Whether a risk factor is one of several possible causes of a disease or whether
it is merely correlated with a real cause may not be known. For this reason, scientists often
say that a risk factor is "associated" with a disease, not that it "causes" it.'*’

[t is also important to note that risk factors may vary in their strength.

Risk factors can be strong or weak. For example, cigarette smoking is a strong risk
factor for lung cancer. This means that smokers have a very much higher chance of getting
lung cancer than nonsmokers. The more they smoke, the greater the risk. In fact, people are
extremely unlikely to get lung cancer unless they do smoke. Cigarette smoking is so strong
a risk factor for lung cancer that we are justified in saying it "causes" cancer, even though
we do not yet know exactly how it does so. [n contrast, alcohol may be a weak risk factor
for breast cancer. The chances of a drinker getting breast cancer, according to some studies,
are slightly higher than the chances of a nondrinker, but abstaining from alcohol is unlikely
to confer much protection.'®

For example, research indicates that only 17% of current male smokers are expected to
develop lung cancer.'® So, although we can say that smoking is a strong risk factor for lung
cancer, the evidence is that not even a majority of smokers will in fact contract lung cancer.

Ibid., at 74.
Ibid., at 98. A similar concept is found in the legal system in the form of multiple causation and intervening forces principles.
Ibid., at 98.

Villeneuve, P.J. and Mayo, Y. "Lifetime Probability of Developing Lung Cancer, by Smoking Status, Canada". Canadian Journal of
Public Health, 1994, Vol. 85 No. 6 at 385. See also discussion in Thomas, S.P. and Hrudey, S.E., Risk of Death in Canada, 1997
University of Alberta Press at 162 - 163.
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Thus, we say that a risk factor is strong if exposure to it results in a large increase in
the occurrence of the disease. This may be best understood by considering the size of the
effect in terms of the proportion of exposed individuals who contract the disease.

c) Size of Causal Connection Versus Degree of Causal Certainty

Finally, when considering the issue of causation it is also important to draw a
distinction between the concepts of the size of a causal connection (or risk factor) and the
degree of certainty that a particular causal connection (irrespective of size) actually exists.

... some legal scholars confuse the concepts of the size of the effect (as, for example, when
it is said that implants contribute more than 50 percent to the disease) with the degree of
confidence we can have that it is true. For a scientific finding to be accepted, it is customary
to require a 95 percent probability that it is not due to chance alone (I am here giving a
shorthand version of a much more complicated statistical concept). Comparing the size of
an effect with the probability that a given finding isn't due to chance is comparing apples
and oranges. It would be possible to find a huge effect with a low degree of certainty, or a
tiny effect with a high degree of certainty. The distinction between the size of an effect and
the probability that a particular finding is not due to chance is important in debates about
science and the courtroom."*°

Put another way, the results of a particular scientific study may suggest a strong causal
connection between factor A and result B (i.e. the existence of A makes the result B very
likely), but the evidence supporting strong causal connection may itself be very certain or
highly uncertain. Although both the strength of the causal effect and our level of confidence
in the evidence showing causation are expressed as probabilities, their meaning is very
different. So, regardless of how much causation can be attributed to one factor, for there to
be a high degree of certainty that the connection actually exists we must have confidence in
the manner in which the study was carried out, and in the body of other scientific information
within which the study exists. Returning to the smoking and lung cancer example, we are
now very confident that smoking is a causal, if not the dominant causal factor in most cases
of lung cancer, however the fact of an individual smoking does not make it more likely than
not that they will die of lung cancer. Of course, in this case part of the explanation is that
smoking is so deleterious to health that many individuals die of other smoking-related
diseases (heart disease and other cancers) before there is a chance for lung cancer to take its
toll.

30 rpid., at 114,
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3.4.2.3 Relationship Between Factual Scientific Uncertainty and
Legal Standards of Proof

The significance of scientific uncertainty in environmental decision-making goes far
beyond the failure of science to provide the solid factual basis sought by the legal system for
its decisions. An examination of this issue indicates the existence of three important
incompatibilities between the scientific and legal systems.

a) Standard of Proof

The first fundamental incompatibility between science and law in environmental
decision-making which may be found within the uncertainty interface is the incompatibility
between scientific uncertainty and legal standards of proof. Indicators of this incompatibility
are found in the numerous problems experienced in environmental decision-making
associated with the use of scientific information to meet legal standards of proof. The legal
system has a long-established tradition of placing a burden on one or more parties to a legal
proceeding to establish their position to a pre-determined standard of certainty. For example,
in the criminal and quasi-criminal context environmental protection legislation may require
the Crown to establish its case "beyond a reasonable doubt”. In civil litigation the common
law burden is one of "proof on the balance of probabilities". Administrative law fora may
require the observance of statutory guidelines, such as that a proposed activity be "... in the
public interest ..."."*! However, the scientific community does not share the legal system's
penchant for certainty. In science, uncertainty is considered to be an inevitable component
of the investigative process which not only accepts but actually encourages validly held
differences of opinion. As such, the greatest degree of scientific certainty, that of consensus
within the scientific community, is often difficult to achieve, and will be quickly discarded
in the event that new scientific developments call the consensus opinion into question. As
a result, there is no meaningful equivalent to the legal principle of res judicata within the
scientific system.

These widely differing views held by the scientific and legal communities with
respect to standards of certainty in scientific information create a significant problem for
environmental decision-making. Specifically, it is often difficult for an environmental
decision-maker to determine whether the degree of certainty with which a particular view is
held within the scientific community translates into the standard of certainty required by the
legal burden of proof. For example, does the criminal and quasi-criminal "proof beyond a
reasonable doubt" require that the Crown establish that a consensus exists within the
scientific community with respect to each element of its case involving scientific issues, or

Sece for example, the Alberta Waste Management Regulation, Alberta Regulation 253/84, enacted pursuant to the Alberta Public
Health Act, R.S.A. 1980, c. P-4.
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is the standard something less? Where on the scale of scientific certainty does the civil legal
burden "on the balance of probabilities” fit? What about the rather nebulous administrative
law standard of "in the public interest"? None of these concepts translates neatly into the
concepts of certainty considered in scientific practice.

b) Burden of Proof

The issue of whether scientific information can ever truly meet legal standards of
proof has major implications for environmental decision-making, in that scientific
uncertainty has the potential to be used as a tool to facilitate the manipulation of the outcome
of environmental decisions through the legislative structuring of burdens of proof. This form
of manipulation is acknowledged by Smith and Wynne in the context of the sociology of
scientific knowledge:

... the social and historical analysis of scientific knowledge has demonstrated the extensive
and subtle ways in which 'natural’ categories and facts may act as vehicles for implicit social
values and political or economic interests. Although a simple 'dominant interests determine
scientific knowledge’' model has long since been superseded, more sophisticated analysis in
current sociology of science continues to connect scientific knowledge to its social context

132

Smith and Wynne go on to further illustrate the point:

... the very act of referring an issue to the courts, rather than to some other forum where
different kinds of evidence might be legitimate, inadvertently favours the defendant because
of the legal-procedural requirement of proof (according to standards that are in principle
unobtainable). Sociology of scientific knowledge is important here in that it has shown how
'adequate evidence' is fundamentally problematic in the context of unremitting scepticism.
Hence the requirement of proof can always be legally exploited in demands for better
science by well-briefed and well-funded lawyers.'*

This also makes the distinction between information uncertainty and knowledge uncertainty
discussed earlier an important one in the context of environmental decision-making:

There is no clear demarcation between information uncertainty and knowledge
uncertainty; the marginal point at which information becomes so difficult or expensive to
collect that it is effectively unobtainable will often be indistinct. Nevertheless, the
dichotomy is significant from a legal perspective because the consequences of allocating the

Supra, note 12 at 6.

Supra, note 12 at 6.
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burdens of production and proof may vary greatly depending on the nature of the
uncertainty presented. Information uncertainty can be eliminated if the value of the missing
data makes collection worthwhile. A doctrine designating one party responsible for
resolution of information uncertainty presents that party with a realistic choice: either
provide the information or surrender the point. Which alternative is selected depends on
how the designated party perceives the relative costs and benefits of production. The
picture is quite different when knowledge uncertainty is involved. Research may be
directed toward a critical problem, but there is rarely any assurance that the desired
knowledge can be acquired, especially within the time frame associated with a specific legal
controversy. Thus, a rule assigning legal responsibility for knowledge uncertainty also
determines the eventual result in most cases: whoever bears that burden generally loses.'**

In Canada, the manipulation of scientific uncertainty to satisfy the sociological
context is generally a function of the philosophical approach which is adapted to decision-
making in situations of scientific uncertainty. Two such approaches are currently in use.'*

a) The Traditional Approach: Reactive Decision-Making

When faced with situations of scientific uncertainty, environmental decision-makers
have traditionally relied upon a "reactive" model of decision-making wherein account of
potential negative environmental effects is only taken when the factual existence of these
effects is established with a high degree of certainty, at which point the decision-maker will
react to the problem. To achieve this result, the reactive model often relies upon a legislative
framework which places a burden of proof on the party challenging the environmental safety
of an activity. This has two effects. First, placing the onus of proof on the challenging party
favours the proponent in that the degree of scientific certainty required to meet the legal
standard of proof may be difficult to achieve in a legal context, with the level of advantage
given to the proponent directly related to the legal standard which must be satisfied. Second,
if there is sufficient scientific uncertainty so that the legal burden of proof is not satisfied,
the decision will favour the proponent of the activity by default.!*

Supra, note 12, at 357.

For a detailed discussion on this issue see M'Gonigle, M. etal,, "Taking Uncertainty Seriously: From Permissive Regulation to
Preventative Design in Environmental Decision Making” (1994) 32 Osgoode Hall Law Journal 99.

Supra, note 12 at 357.
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b) The Precautionary Approach

In recognition of the serious environmental problems which have resulted from the
application of the reactive approach to environmental decision-making in situations of
scientific uncertainty, some jurisdictions have opted for a more cautious approach in
addressing this problem. This cautious approach has recently become recognized as a distinct
decision-making process under the name "precautionary approach" or "precautionary

principle".'?’

The essence of the precautionary principle of environmental regulation has been well
summarized as follows:

Briefly stated, the precautionary principle ensures that a substance or activity posing
a threat to the environment is prevented from adversely affecting the environment, even if
there is no conclusive scientific proof linking that particular substance or activity to
environmental damage. The precautionary principle is a guiding principle. Its purpose is
to encourage - perhaps even oblige - decisionmakers to consider the likely harmful effects
of their activities on the environment before they pursue those activities.

Definitions vary widely, from the general notion that it is desirable to prevent
pollution, to the requirement that polluters establish by some appropriate burden of proof
that their activities are not releasing potentially eco-reactive substances in to the
environment and thereby causing damage. Proponents of the precautionary principle, as a
new and progressive policy instrument, strive for a reversal of, or at the very least, a shift
away from the current position whereby polluters can continue to discharge a wide variety
of substances into the biosphere.'?

The antithesis of the reactive approach, the inclusion of the precautionary principle
into the legal system is achieved through official recognition by decision-makers of estimates
of the chance of negative environmental effects which can not be established with a high
degree of certainty. In this regard it has been noted that:

The appeal of the precautionary principle is that it forces a debate about the types and
quantities of human-induced harm to the environment that are acceptable. The legal process

The terms "precautionary approach” and "precautionary principle” are often used interchangeably. However, strictly speaking, in
international law parlance the term "precautionary principle" contains a legal connotation which the term "precautionary approach”
does not have. There are a growing number of international documents that use the concept (either as an "approach” ora
"principle”). See for example the Treaty on European Union signed at Maastricht, Principle 15 of the Rio Declaration on
Environment and Development, and the UN Framework Convention on Climate Change.

It is currently open to debate as to whether this concept has crystallized into a principle of customary international law or whether it
is still only in a formative state.

138 Cameron, James and Abouchar, Juli, "The Precautionary Principle: A Fundamental Principle of Law and Policy for the Protection

of the Global Environment” (1991), Boston College International and Comparative Law Review, Vol. 14 No. 1, | at 2.
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attached to the application of the principle institutionalizes caution: when there is sufficient
evidence that an activity is likely to cause unacceptable harm to the environment, the
precautionary principle requires that responsible public and private powerholders prevent
or terminate the activity.'*®

From a practical perspective, the precautionary approach may be achieved either by
reducing the standard of proof for parties alleging possible negative environmental effects
or by developing and implementing environmental legislation which shifts the burden of
proof from the party challenging the environmental safety of an activity (as generally occurs
under a "reactive" approach) to the proponent of the activity. As one author has observed:

The precautionary principle shifts the burden of proof from those who would protect the
environment having to prove damage, to industry which must not so much prove safety ...
but must assume that any unnatural substances or natural substances in unnatural quantities,
has the potential for harm and must therefore be either contained, or not used at all,
especially if there is evidence of toxicity.'°

The implications of such a shift in the burden of proof are significant, in that by placing the
burden of proof on the proponent to establish that an activity is safe, failure to discharge this
burden as a result of scientific uncertainty results in a "default decision" by the decision-
maker to not allow or to terminate the activity. The ability of this principle to function relies
upon a pragmatic notion of safety. Equating safety with zero risk will make proof of safety
impossible. However, a notion of safety as being a risk too small to worry about is an
attainable requirement.'*!

The precautionary approach to environmental decision-making appears to have its
roots in reports which emanated from the Great Lakes Science Advisory Board in 1984,
wherein the limitations of scientific knowledge relating to the toxicological effects of
industrial chemicals was recognized.'** The approach first received official international
acceptance at the Second International Conference on the Protection of the North Sea,'** with

Tbid., at 3.
Taylor, P.J., "The Precautionary Principle: Implications for the Paris Commission” (1988).

Hrudey. S.E. and Krewski, D., "Is There a Safe Level of Exposure to a Carcinogen?” Environmental Science and Technoiogy, Vol.
29 No. 9 at 374A.

Johnston and MacGarvin, "Assimilating Lessons from the Past” (1990), Greenpeace Paper No. 28,2 at 14,

The Conference took place in London, England on November 24 - 25, 1987 and was attended by representatives from Belgium,
Denmark, France, the Federal Republic of Germany, the Netherlands, Norway, Sweden, the United Kingdom and the European
Economic Community.
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