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ABSTRACT 

This thesis focuses on the developing interrelationship between science, law and risk 

in the context of environmentai decision-making in Canada, and the resultant chnate of 

regdatory uncertainty. 

The primary presumptions are that: 

the dynarnics of the existing relationship between the legaI and scientific 

cornmunities in the context of legal environrnental decision-making 

institutions and processes have created problerns in Canadian environmental 

decision-making institutions and processes; 

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; 

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 probiems can be proposed which should 

enable Canadian legal environmental decision-making institutions and 

processes to more effectively ca ry  out their responsibilities and reduce the 

level of internal or systernic uncertaînty. 

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. 



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 determinhg the validity of the 

problems identified by the experience based observations of the author and 

advisory tearn 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 interna1 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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Qualities Legal Counsel Look For When Choosing Expert 
Witnesses: Ability to Effectively Cornmunicate Scientific 
Information (Administrative Environmental Hearings) 



Table 1 1 O 

Table 1 1 1 

Table 1 12 

Table 113 

Table 114 

Table 115 

Tabie 1 16 

Table 117 

Table 118 

Table 1 19 

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 o f  a Team 
(Administrative Environmental Hearings) 

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

Qualities Legd 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 (Environrnental Trials and Other Legal 
Proceedings) 

Qualities Legal Counsel Look For When Choosing Expert 
Witnesses: Expert Who Usually Appears on Behalf of Only 
One S ide 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 Legai Proceedings) 

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



Table 120 

Table 121 

Table 122 

Table 123 

Table 134 

Table 235 

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 O ther 
Legal Proceedings) 

Qualities Legd 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 Environmental 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) 



Table 129 

Table 130 

Table 13 1 

Table 133 

Table 133 

Table 134 

Table 135 

Table 136 

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

Translating the Level Of Scientific Certainty and Uncertainty 
Fomd Within Scientific Inforrnation Provided in the Forrn of 
Expert Evidence into the Level of Legal Certainty and 
Uncertainty Required to Meet Legal Standards o f  Proof 
(Environmental Triais and Other Legd Proceedings) 

Translating the Level of Scientific Certainty and Uncertainty 
Found Within Scientific Information Provided in the Forrn of 
Expert Evidence into the Level of Legai Certainty and 
Uncertainty Required to Meet Legd Standards o f  Proof 
(Administrative Environmental Hearings) 

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

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

Where it Appears that Scientific Information Necessary to 
Reduce or Eliminate the Uncertainty Relating to a Scientific 
Issue is Not Irnrnediately Available, but CouId be Obtained 
With Additional Scientific Investigation (Environrnental 
Trials and Other Le@ 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 EIiminate 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) 



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 Hearing s) 

The Adversarial S ystem Prornotes the Presentation o f  
Conflicting Scientific Information Which Creates Confusion 
with Respect to Scientific Evidence (Environmentai Trials 
and Other Legal Proceedings) 

The Adversard Systern Promotes the Presentation o f  
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 Elimùiatùig Scientific Uncertainty with Respect 
to a Scientific Issue (Environmental T ~ s  and Other Legal 
Proceedings) 

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

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



Table 146 

Table 148 

Table 149 

Table 150 

Table 151 

Table 152 

Table 153 

Assigning Evidentiary Weight to the Contradictory or 
ConfTicting 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 Comrnunity f?om Minority 
Views, New Theones 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 Theones or Junk Science (Administrative 
Environment ai 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 Tnbunals 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 ItseIf (Environmental Trials and 
Other Legal Proceedings) 

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



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 Idonnation to 
Establish the Decision-Making Standards Which are Used By 
the Legal System (Environmental Triais 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 
Govemments 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 
Governrnents in Reflecting the Current State of Available 
Scientific Information With Respect to the EEects 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) 

Governrnents Place Too Little Emphasis on Scientific 
lnformation When Establishing Quantitative Standards In 
Environmental Legislation (Administrative Environmental 
Hearings) 

Governrnents Place Too Much Emphasis on Scientific 
Information When Establishing Quantitative Standards In 
Environmental Legislation (Environmentai Trials and Other 
Legal Proceedings) 



Table 161 

Table 162 

Table 163 

Table 164 

Table 165 

Table 166 

Table 167 

Table 168 

Table 169 

Govemments Place Too Much Emphasis on Scientific 
Information m e n  EstabIishing Quantitative Standards In 
Environmental Legislation (Administrative Environmental 
Hearings) 

Recornmendations in the Setting of Quantitative Standards 
Within Environmental Legislation May Not Accurately 
Reflect the Ciurent State of Scientific Inforrnation 
(Environmental Trials and Other Legal Proceedings) 

Recornmendations 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 Infornation into 
Environmental Decision-Making S:andards (Environmental 
Trials and Other Legal Proceedings) 

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

Relating Scientific Information Provided in The Form of 
Expert Evidence to Quantitative Standards Fomd 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 
Hearïngs) 

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

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



Appendix 6 Suitability of Legal Institutions and Procedures for the 
Resolution of Scientific Issues in Environmental Decision- 
Making 

Table 170 Problems Exist in the Use of Legal Decision-Making 
Institutions (Such as Courts of Law) and Legal Procedures 
(Such as Rules of Court and RuIes of Evidence) for the 
Xesolution of Scientific Issues in Environmental Decision- 
Making (Environmental Triais and Other Legal Proceedings) 

Table 171 

Table 172 

Table 1 73 

Table 174 

Table 175 

Table 176 

Table 177 

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 Environrnental Decision-Making 
Process is Poorly Suited to Address Scientific Issues 
(Administrative Environmental Hearings) 

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

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

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

Adversarial System Prornotes a Confrontational Climate 
%ch Inhibits Obtaining a Consensus in Reso lving S cientific 
Issues (Administrative Environrnental Hearing) 



Table 178 

Table 179 

Table 180 

Table 18 1 

Table 182 

Table 183 

Table 184 

Table 185 

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

Decisions By Administrative Tribunals are Final and Can Not 
Be ReopenecUEteconsidered (Administrative Environrnental 
Hearings) 

Decisions By Courts Of Law Fail to Acknowledge Scientific 
Uncertainty (Environmental Triais 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 Environrnental 
Decision-Making (Environmental Triais and Other Legal 
Proceedings) 

Financial Costs Associated With Using Administrative 
Tribunals for the Resolution of Scientific Issues in 
Environmental Decision-Making (Administrative 
Environmental Tnbunals) 



Appendk 7 Quantitative Analysis of Research Data 

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

7.2 Category 2 ResuIts: 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 



1.0 Introduction 

The management of environmentdl nsk' encompasses a wide variety of activities, 
including scientific research, risk analysis, risk communication and rïsk policy developrnent 
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 
legai system. Simply stated, Canadian society either implicitly or explicitly sees some 
environrnental risks as acceptable and others as unacceptable. Other risks are suffrciently 
uncertain that society is unsure as to their acceptabiiity. The mandate of the legd 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 regdating a growing number of activities which 
raise increasingly diEcult 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 inchding the establishment 
of appropriate regulatory standards, the prosecution of regdatory 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 approvai of proposed 
and existing activities which raise environmental issues. 

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

I For the purpose of this thesis, the term "rnvironrnental" is to be given a broad interpretation consistent with irs application to the 
natuml environment, and inciudes related arcas suc11 as environmentai health and natural resourccs. 

' While many definitions of the term "risk" arc found in contemporary licerature, this thesis will adopt the definition initialty 
suggestcd by Kaplan, S. and Garrick. B. in "On the Quantitative Definition of Risk" Risk Analysis (198 1, vol. 1 at L) as modifird by 
1-[rudey, S.E. in "Current Needs in Environmental Risk Management" Emironmenral Review (1997, vol. 5 at 121). 

Kaplan and Garrick suggest that the concept of risk in any given situation may be dcfined in terms of answcring three questions: 

1. What can go won:? 
7 -- Flow Iikely is it? 
3. What are the consequenccs? 

To this definition Hrudcy adds: 

3. What is the time fnme over which the risk will be considcred? 
5. What h m  rnatters to tliose affected? 



cornmunity 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 behveen law and science within the cornmon 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  rnatters arise in our laws which concern other sciences and faculties we comrnonIy cal1 
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 al1 other sciences but Our 
own, but we approve of thern and encourage them ... .; 

By 1782 the acceptmce of expert scientific witnesses in England had advanced to the point 
where in Folkes v. ChadLP the parties called their own expert witnesses for the fust tirne. 
However, by the mid-1800's it appears that the comrnon 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 tnre that the courts adopted a generally encouraging 
attitude to the expert. But by the beginning of the hventieth century, a deep-seated 
suspicion Iiad 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 behveen the opinions of 
competing experts. According to him, the very system of the adversary trial, with its 
potential strength of submitting testirnony 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 sysîem would, more often than not, force him or her to the lirnits of expertise. 
AII too often, the litigant's cause would becorne the expert's cause, as the expert was pitched 
from familiar surroundings into the contest which is the hallrnark of the adversary trial.* 

In the United States the earliest record of the use of expert witnesses at trÏa1 dates 
back to 1665, in a case with the interesting name A Trial of CYilches ai Bury Sr. E d m o n d ~ . ~  
Concern with the use of expert scientific witnesses in trials began to appear in legal writing 

> 
Buckley v. Rice Thomas ( 1  554).  1 PI. Cornm. 1 18 at 124, per Saunders J. 

4 
( 1  782),99 Eng. Rep. 589. 

* Freckelton. lm R. ihe Trial ofthe Erperc A Study of fipert Evïdence and Forensic Erperrs (Me1 boumc: Oxford University Press. 
1987) at Foreword page x. 

(1665). 6 Howell's State Trials 687 at 697. 



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 problern of confusion among decision- 
makers resulting from expert witnesses reaching contradictory  conclusion^.^ 

In recent years this problem has worsened due in p x t  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 enactrnent of the United States National Environmental Policy Act (NEPA),8 when in 
a 1982 address to the National Science Foundation, he offered the following observation with 
respect to the relationsliip between science and law in the United States in the context of 
envuonmental decision-making: 

Environmental science has not been able to deliver the facts, understanding, and predictions 
that were anticipated by environmental taw. 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; 
Iawyers are unprepared academically for interdiscip1inary cooperation; scientists disregard 
I-iurnan factors; lawyers get tl-ieir 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 rnay 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; 

Fostcr, William L., "Expert Testimony, - Prevalent Cornplaints and Proposed Remedies (1897), HCITVCI~~  Law Review, Vol. I I .  169. 

42 U.S.C. 432 Lm 433 1 - 4333,4341 - 4347 (1976). 

Carpcntcr, Richard A., "Ecology in Court, and Othet Disappointments of Environrncntal Science and Environmcntnl Law" (1982). 
Nam-a[ Resources Layver, Vol. 15 NO. 3, 573 at 573. 



b) 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 systern in addressing any given issue. 

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

d) viable solutions to a nurnber 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 systernic uncertainty. 

Therefore, this thesis undertakes the following: 

a) 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 establishg the context within which 
these legai and scientific issues arise. 

b) Second, the thesis will examine the experience based problems identified by 
the author and advisory tearn, 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 methodoiogy 
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 tearn, the legal and scientific literature and the original 
empirical research. 

Finally, the thesis will offer some overall conclusions which suggest that 
these problerns rnay be creating latent but very significant internal or 
systernic 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. 



It is also important to identiw at the outset what this thesis will not do: 

a) 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. 

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

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

4 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 lùniting these experiences to a srna11 
number of case studies. 

e > 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. 



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

Introduction 

The relationship between Law and science rnay 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 Iengthy 
as it is in Bntain 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 196 1 in Fisher v. 7ke Queen as follows: 

-.. the basic reasoning wliich runs through the authorities here and in EngIand, 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 
surnmarized by the Supreme Court of Canada in its 1982 decision in R. v. Abbey: 

With respect to rnattei-s calling for special knowledge, an expert in the field rnay 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. I f  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. Tzirner (I974), 60 Cr. 
App. R. 80 at p. 83, per Lawton L.J.)." 

'O  (1961), 130 C.C.C. 1 (Ont. C.A.). affirmed ar 130 C.C.C. 22 (S.C.C.), per Ayleçworth J.A. 

' [1982] 2 S.C.R. 24 at 40, per Dickson J. See also Sengbusch v. Priesl el 01. (1 987). 14 B.C.L.R. (2d) 26 (B.C.S.C.). 



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 
Iegal system (a) in deterrnining what the f a c l  are, relevant to a particiilar case, and (b) by 
offering opini~n 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 adrnissibility 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 niles, 
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.'3 

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 surnmarized by the Court as follows: 

Relevance is a threshold requirement for the admission of expert evidence as with al1 other 
evidence. Relevance is a matter to be decided by a judge as a question of Iaw. 

17 Smith, Rogcr and Wynnc, Brian, Erpert Evidence: Inrerpreting Science in the Law (London: Routledge, 1989) at 4. 

13 Sopinka, John, The Law of Evidence in Canada. (~oronto:  Büttenvorths. 1992) at 569. 

'' [1994] 2 S.C.R. 9. 

IS Ibid.. at 20 pcr Sopinka J. 



The test of relevance as it applies to expert scientific evidence was subsequently 
sumrnarized in greater detail by the Ontario Court of Appeai 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 reIate to a fact in issue in the 
trial? 

(b) IS it so related to a fact in issue that it tends to prove it? 

If 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.I6 

With respect to the second part of the test, necessity in assisting the trier of fact, 
Sopinka J. quoted with approval the passage Born 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 cornrnoniy applied by the courts:'' 

This pre-condition is often expressed in terrns as to wliether the evidence would be 
helpful to the trier of fact. The word "helpful" is not quite appropriate and sets too low a 
standard. However, 1 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.I9 

In considering the application of the necessity test, in R. v. Mclntosh and iMcCurthy the 
Ontario Court of Appeal offered a waming to courts which readily assume the need to admit 
expert evidence fiom the social sciences: 

l6 R v. A.K (1999). I7G D.L.R. (Ni) pcr Charron I.A. ai 701-702 (Ont- CA.). 

l9 
Sirprn. note 14 ac 23 per Sopinka J. 



... 1 do not intend to leave the subject without raising some waming flags. In my respectfùl 
opinion, the courts are overly eager to abdicate their fact-finding responsibilities to 
"expertst' 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.'O 

In explaining the third part of the test, the absence of the applicability of any 
exclusionary nile, the Supreme Court held that cornpliance with the other parts of the test "... 
will not ensure adrnissibility of expert evidence if it falls afoul of an exclusionary rule of 
evidence separate and apart fiom the opinion rule itself."". The Court went on to sumar ize  
the test used to d e t e d n e  whether evidence m s  &oui 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 terrns of its impact on the trial process. Evidence 
that is othenvise logically relevant rnay be excluded on this basis, if its probative value is 
overbome 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 tliat 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 Iogically 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 sarne. The reliability versus effect factor has special signifrcance in assessing 
the admissibility of expert evidence." 

20 (1997), 117 C.C.C. (3d) 385 2t 392 per Finiayson J.A. 

21 
Supra, note 14 at 25 per Sopinka J. 

22 
Sirpra. note 14 at 20-21 per Sopinka J. Classification of where the requirement of reliability of expert evidence tits into Uie kgal 
rules of evidencc is oAen elusive- See for example the m e n t  decision of the Ontario Court of Appeal in R v. A.K., supra note 16, 
where that court classified the rcliability issue in t e m s  of rclevance and necessity rather than as a ruIe of  exciusion: 

The evidence must meet a cenain threshold of reliability in order to have suffïcient probative value to meet the criterion 
of relevance. The rcliability of the evidence must also be considered with respect to the second cntenon of nccessity. 
ARcr all. it could hardly bc said that the admission of unreliable evidence is necessary for a proper adjudication to be 
made by the trier of fact. 



The Court *en 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 I. stated in R. v. Beland, 119871 2 S.C.R. 398 at p. 434, with respect to the 
evidence of the results of a poiygraph tendered by the accused, such evidence shou!d 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 approvai 2 additional factors suggested in R. v. Melaragni 
and Longpre'" which should be canvassed to determine if primo facie relevant expert 
scientific evidence should be excluded: 

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

(2) 1s the jury likely to be ovenvhelmed by the "mystic infallibility" of the evidence, or wilI 
the jury be able to keep an open mind and objectivety assess the worth of the e v i d e n ~ e ? ~  

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 rnatters of science from near 
certainty in physical sciences to the far end of the spectrurn 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 al1 contribute to an assessrnent of the reliability of the opinion 
and hence its capacity to ouhveigh the prejudicial impact of imposing on the jury highly 
suspect opinion evidence masquerading as science ... .26 

-- - 

23 Supra, note 1.1 at 21 per Sopinka 1. 

7-1 (1992), 73 C.C.C. (3d) 348 (Ont. Ct. Gen. Div.) per Moldaver J. 

" Ibid.. at 3353. The Supreme Coun did not adopt 7 oiher considerations s a  out in R v blelaragni and longpre 

26 [1994] OJ. No. 3067, per Hill  J at 49 par. 75 (Ont. C.J.). 



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 Fqje v. United States the District of 
Columbia Court of Appeals made one o f  the earliest attempts at establishing a test for 
admissibility of scientific evidence, holding that: 

... the thing from which the deduction is made must be suff~ciently 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 reliabdity test a balancing of the probativeness, materiality, and reliability of the 
evidence against a tendency to mislead or confise the jury, or unfairly prejudice the 
defenda~~t. '~ The rationale for this shift nom a "general acceptance" test in Frye to a 
"reasonable reliability" test is expIained by one American author in the following tems: 

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 
€rom Frye has been a liberalization in the admission of scieiitific evidence. A discernable 
trend toward an expansive admissibility standard plainly exists.jO 

Finally, in a unmimous decision of the United States Supreme Court in 1993 in Dazibert v. 
Merrell Dow Pharmacez~ticals I ~ c . ~ ' ,  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. Mchtosh and McCarthy offered the following suggestions to 
cletemine reliability in the context of the social sciences: 

77 293 F- 1 O 13 (1923). This test was never accepted in Canada. but pnor to Mohan was one of the factors to consider in the assessrnent 
of relevance and hclpfulness in the determination ofadnissibility. See FYofi 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 rcliabi1ity in the post Mohan en. See for example R v. J.E.T. [I994] O.J. No. 3067(0nt C.J.) and ferro- 
Canada v. Canada iVeiv/oundland and Offshore Peiroleurn Board (1 995). 127 D.L.R. (4th) 483 (Nfld. S C ) .  

78 Sec for example. Coppolino v. Srare. 223 So. 2d 68 at 70 ( Fla  C.A.). 

79 Sce for example, UnifedStates v. CVifliams 583 R. 2d 1194 (2nd Cir. 19781, which approach was subsequently approved by the 
United States District Court for Vermont in UnitedStates v. J o k o b e ~  747 F. Supp. 250 (D. Vt. 1990). 

M. McCormick, "Scientific Evidence: Defining a New Approach to Admissibili@" (1982), 67 l a i v a  L. Rev. 879 at 904. This 
conclusion was acknowledged by Wilson J. in the decision of  the Supreme Court of Canada in R v. Belund, Cl9871 2 S.C.R. 398 at 

433. 



... it seems to me that before a witness can be permitted to testie as an expert, the court 
must be satisfied that the subject-matter of his or her expertise is a branch of study in 
p s y c h o l o ~  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 tmstworthy methods for the 
discovery of new tmtfis within its own domain. 1 should add that it would be helpful if there 
was evidence that the existence of such a branch \vas generally accepted within the science 
of psychology.)' 

Properly Uualified 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 knowIedge through study or experience in respect of the matters on which 
he or she undertakes to testifj~"~'  In cornmenting on this requirement the Ontario Court of 
AppeaI recently observed: 

This criterion is usualIy not dificult to appiy. 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.jJ 

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 
wliether it meets a basic threshold of reliability and whether it is essential in the sense that 
the trier of fact will be unable to corne 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.'5 

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

5.2 Supro, note 20 at 397 per Finlayson J.A.. 

33 Supra, note 14 at 25 per Sopinka J. 

34 Supra. note 16 at 709. 

j5 Supra, note 14 at 25. 



necessity requirements for the adrnissibility of such evidence. j6 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 waç 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 shouId apply, usually within a voir dire. In this sense, the concept of 'novel' 
is used to distinguisli 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.E.T., supra at 
para. 77). As stated by Langdon, J. in R. v. Johnson, supra at 4 18, it may be that a particuIar 
scientific method or theory rnay becorne so uniforrnly and widely accepted within the 
scientific cornrnunity and by the courts that it can be admitted into evidence with little or 
not preIiminary screening like fingerprint evidence.j7 

The more difficult question appears to be detennining what constitutes novel 
scientific evidence. A variety of definitions have been provided by Iower courts across 
Canada. For exampie, in R. Melarungi and Longpre Moldaver J. of the Ontario Court 
(General Division) spoke of new scientific techniques or bodies of kno~ledge . '~  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.j9 
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 WoZfin v. Shaw offered a definition very 

36 Subsequent to the decision in Mohan somc courts have rcjected scientific cvidence on the basis of this additionaI reliability 
requirement. Sec for example R v. Warren. [1995] N.W.T.J. No. 7 (N.W.T.S.C.) where a trial court have refused CO admit expen 
opinion cvidcncc on the grounds that novel evidence was insuft7ciently reliable. 

[n 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 sec Petro-Canada v. Canada-iVerv/oundCand Offshore Perroleum Board (1993'). 127 D.L.R. (4th) 
483; A'ozak v. Funk. [tg961 1 W.W.R. 107 (Sask. Q-EL); and Green v. Lawrence, [I996] 5 W.W.R 378 (Man. Q.B.). 

37 (1998) 43 B.C.L.R. 190 at 197 (B.C.S.C.). 

3 8 Supra. note 24 at 353. 

39 (1995), 100 C.C.C. ( 3 4  1 at 21 (Que. C.A.) app. denicd 45 CR. (4th) 398 (S.C.C.). 

'O [1996] O.J. No. 4792 (Ont. C.J. (Prov. Div.). 



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 
eEcetive 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 diEers significantly fiom 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 Iess closely connected to the admissibility of expert scientific evidence 
than their judicial counterparts. This was c o h e d  by the Supreme Court of Canada in the 
context of complex hurnan rights evidence considered by the Hurnan 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 
compIexity of the evidentiary inferences made on the basis of tliese 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 ... .j2 

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

The courts have consistently held that the general ru1e is that administrative tribunals 
are the masters of their own procedure, including rules of evidence. This is subject to a 
nurnber of exceptions, 4 of which are relevant to this discussion: 

1 > Mandatom 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 w i t h  its constituting legislation would almost certainly be fatal to any decision. 

4 1  
Supro, note 37 at 196 per Dillon J. 

42 Ross v. New Brunswick Schooi Districr No. 15, [1996] 1 S C R  825 at par 29, per LaForest J. 



Fairness of Process 

In the absence of express words to the contrary in the legislation, administrative 
tribunds rnust conduct their &airs with a certain level of fairness of process. Historically, 
Canadian courts disthguished between the concepts of "natural justice" and the "duty to be 
fair".J3 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 (cornmon law) rules relating to naturai justice and the 
dufy of faimess attempt to prescribe minimum levels of procedural safeguards available in 
any given circurnstance. 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 faimess (lower level 
of procedural protection).In general, the courts will hold administrative tribunals with quasi- 
judicial functions (such as the National Energy Board, Aïberta Energy and Utilities Board, 
etc.) to the higher level of procedural protection found in natura1 justice, whereas those 
tribunals with administrative or executive fùnctions will be required to rneet 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 dl 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 end 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 govemed 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 tenitonal legislatures to delegate very 
broad "discretionary" powers through the vehicle of legislation. The tenn "discretion" may 

43 Nicholson W. Huldimand-Norfolk Police Commissioners Board. [ 1 9791 1 S .C.R 3 1 1,88 D.L.R. (3 d) 67 1 (S.C.C.). 

43 
Mc~rtineatr W. Marsqui /nstirurion Disciplinary Board (No. 2), 1 S.C.R. 602, 106 D.L.R (3d) 385. (S.C.C.). 



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 nile entitleci 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 d imi t ed  discretion. The courts have 
traditionally asserted their right to review a statutory delegatels exercise of discretion for a 
wide range of abuses, exarnples of which make up the balance of this section. An "abuse of 
discretion" is an enor which is "jurisdictionai" in nature in that even though the statutory 
delegate has met al1 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 ba i s  that the federal Parliament or provinciaI legislature could never have 
intended to grant the statutory delegate the power to act in such a manner.J5 

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 cons ide ration^:^ where a statutory delegate makes a 
decision upon no evidence what~oever,'~ or where in making its decision ignores relevant 
cons ide ration^."^ 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 Parliarnenrary Soverrignty which alloivs the fedenl Parliment or a provincial 
Icgislature to use specific Ianguage LO dlow the statutory delegate to abuse the discretion in the manner cornpiained of. 

46 For exampIe. the Siipreme Court of Canada has held that a labour relations board which excrcised its discretion to reject an 
application for certification of a union 3s a bargnining agcnt on the bais  of the fact that the sccrctary-treasurer of  the would-bc: 
union was a communist was an irrelevant considenrion and thercfore ufrm vires. (Smith and RhulandLld v. R.  [1953]: 2 S.C.R. 95, 
[1953] 3 D.L.R. 690 (S.C.C.)). 

" See Elliott, D.W.. "No Evidence - .4 Ground for Judiciai Revicw in Canada?". (1972-73) 37 Sask L.R 48. 

48 See for example Service ErnpIoyees International Union v. Nipwin Dislricr SraffAhises Associafion (1973). 4 1 D.L.R. (3d) 6 
(S.C.C.) and R v. Alberta Labour Relations Board, (1983) 27 Alta. L.R- (2d) 338 at 343 (Alta. Q.B.). 



4) Reliability and Persuasiveness of Evidence 

Finaily, in the absence of any mandatory requirements to the contrq,  administrative 
tribunais 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 Ln Mooring v. Canada (National Parole Board) in the context 
of the quality of evidence upon which administrative tribunais are to make their decisions: 

The Board must ensure that the information upon which it acts is reliable and persuasive.j9 

2.3 Pumoses 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 
environrnental hearings for a variety of purposes. Some of the more common purposes are 
sumrnarized belo W. 

23.1 Ex~Ianation of Scientific Concepts 

One of the most common purposes for the introduction of scientific information at 
environrnental trials and administrative environrnentai hearings is to explain scientific 
concepts to the decision-maker. Scientific concepts and the technical terminoIogy 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 Relatinrz to Scientific Investigations 

A second common purpose for the introduction of expert scientific evidence into 
environmental decision-making fora is the presentation of evidence rdating 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 na- of the 
case, and may involve anything fiom a scientific literature review to empirical scientific 
research. 

49 [1996] 1 S.C.R. 75 per L'Herew-Dube. 



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 fiom 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 
hypotheticd set of facts. In the event that the hypothetical facts upon cvhich 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. 

23.4 Interpretation of Environmenta1 LegisIation 

A fourth cornmon purpose of expert scientific evidence is for the interpretation of 
environmental legislation. The rules of statutory interpretation have long held that words 
found in Iegislation 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 presurned that the legislator wïshes to be understood by the citizen, the law is deemed to 
have been drafted in accordance with the rules of language in cornmon use".50 However, it 
is also recognized that there are circumstances where the "common meaning rule" will not 
assist in the interpretation of legislation, particuIarly in situations where a scientific or 
technical meaning should be ascribed to a terrn: 

But this d e  favouring the common meaning is not absolute. I f  the circumstances indicate 
tliat a scientific or technical meaning is appropriate, then it should be used, subject to proof 
of the technical meaning5' 

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

" fbid., at 223. Sce also Cross, R., Sfafufos,  fnferprefarion (2nd cd.) (London: Buttenvorths. 1987) at 58-62: and Driedger, E.A., 
Consfrrrction of Sfar~tfes (2nd ed.) (Toronto: Buttenvorths, 1983) at  8, wherein the author States "Yct thrre is a principle rhat when 
the Iegislature selects technical words to convey its meaning it is in general to be supposed that it uses thcm in tiieir technical scnse." 
The universality of this principle is scen in the Privy Council decision in R W. :C/ohtndarSingh et al:, [1950] 2 W.W.R- 835 at 833. 
pcr Lord Grecnc: 

Words having a tcchnical mcaning, words which are in effect words of art, are in essence more recalcitrant than words 
which do not possess that character. Where the Legislature selecrs technical words to convey its meaning it is not in 
general supposed that it uses h e m  in any but their technical sense or that their technical sensc was unfarniliar to it. 



This principle was given approval by the Supreme Court of Canada in Perka v. The Queen, 
wherein Dickson, J, stated: 

It is weII established that technical and scientific terms which appear in statutes should be 
given their technical or scientific meaning: see Maxwell on the hterpretation of Statutes 
(1 2th ed. 1969) at p. 28.57 

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

The first and most elementary mle 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 othenvise in their ordinary meaningS3 

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 Si. Paul." In that case the Town of St. Paul was charged, inter alia, that it 
"... did unlawfully cary  on work that resulted in the HarmfÙl Alteration, Disruption or 
Destruction of Fish Habitat in Lac St. Cyr, contrary to the provisions of Section 3 l(1) of the 
Federal Fisheries Act" .55 Section 3 1(1) of that Act states: 

3 l (1)  No person shaIl 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 pro cesse^.'^ 

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

[1984] 2 S C R  232 at 264. 

53 Langan, P .  S t .  J., tCfcrr~ell on the lnlerprefation of S~ututes (12th ed.) (London: Swect and Maxwell, 1969) at 28. 

54 (1994). 150 AR- 372. 

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

'' Ibid..ats.31(3). 



In his definition [expert Crown witness] Dr. Bodaly appears to use the requirement 
of  "dependency" in a theoreticai 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 idormation which had been presented the Court went on to 
find that the requirement of "dependency" found in section 3 l(5) must be seen in terms of 
"actual" rather than "theoretical" dependency of fish on an area of potentiai habitat: 

This Court adopts the view that the term: "... fish habitat o n  which fish depend directly or 
indirectiy to carry out their life processes" in S. 3 l(5) of  the Fisheries Act, rnust be 
interpreted in terms of the protection of physical habitat factors necessary for the protection 
o f  flsheries rather than protection o f  physical habitat factors not required for the protection 
o f  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 A~piications of Scientific Information in L e ~ a l  Decision-Makino, 

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 Remlatory Standards 

The first application of scientific information within legal environmental decision- 
making institutions and processes is in the establishment of environmental  standard^.^' In 
setting environmental standards the legislator reviews the available scientific information, 
including any scientific uncert2inties which it may contain, and integrates this information 
into a decision-making process which considers a variety of factors pnor 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. 
Altematively, these standards may be "normative" whereby the standard is broadly described 
in t ems  of prohibited outcornes such as "harrn to the environment". In the former case the 

57 For a more detailed discussion of this topic see section 3.5, inira. 



difficult decisions are those made by Iegislators setting the quantitative standards, wiîh the 
trier of fact lefi with the less controversial task of applying the facts of a case to those 
standards. The opposite holds tnie 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. 

3.4.2 Prosecution of Remlatory Offences 

The second context in which scientific information is applied to legal enviromental 
decision-making institutions and processes is found in the prosecution of charges brought 
for the dleged 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 Iegislative enactments and a corresponding 
increase both in the number of environmental prohibitions and the severity of the punishment 
options available to the courts for the2 violation. 

Despite this growth of environmental and natural resource protection legislation, for 
many jurisdictions in Canada prosecution is often the final Iink in a long chah of 
enforcement options, leaving a number of govemments 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 
environrnental 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 environrnental protection 
has undergone a senes of peaks and valleys 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. Penods of high 
public concem with the environment are followed by periods of increased legislative activity 
in the development of environmental protection legislation. For exarnple, the increase in 
pubIic concern with the environment in the late 1960's was followed by both federal and 
provincial enactments creating for the first time in Canada departrnents whose mandate it 
was to deal with environmentai issues. See for exarnple the creation in 197 1 of Environment 
Canada by Part 1 of the Government Organization A d 8  and the Alberta Department of 
Environment by the Department of the Environment A d 9  The upsurge in public concem 
with the environment in the Iate 1980's was followed by a significant increase in 

'' S C  1970-7 1-72, c. 42. 

59 S.A. 197 1 c. 24. 



environmental and natural resource protection legislation. Examples include the federal 
Canadian Environmental Assessrnent Act ( 1  992),60 Canadian Environmentu1 Protection Act 
( 1  988)61 and Hazardous Products Acr (1987):' provincial legislation such as the Alberta 
Environmental Protection and Enhancement and territorial legislation such as the 
groundbreaking Northwest Temtories' Environmental Rights Acta and major revisions to 
the Environmental Protection Acp  in An Act to Amend t h  Etzvironmental Protection Act 
( 1  990).66 With vastIy improved environmental legishtion now in place, one is led to 
speculate as to the possibility of whether the next upsurge in public environmental concem 
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, temtorial 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 exarnple, in 
Metropolitan Toronto (MunicipaIiryl v. Sapas:' 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 cornments 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-Iaw 148-83. That by-law does not prohibit pollution; rather 
it attempts to regulate it in such a fashion that our children and perliaps even our 
grandchildren wi l l  have the benefit of some of "our" land and water. By exceeding the by- 
law limits Slioppe [electroplating company] encroached on the expectations and rights of 

60 S.C. 1992. c. 37. 

6 1 
S C  1988, C. 15.3- On September 14, 1999 the Act was suppIemented by the Canadian Envrronmenral Protecrion /{cl. 1999. S.C. 
1999. c. 15.3 1. 

63 R.S.A. 1980. c. E-13.3. This iegiçlation was proclaimed into force cn Septernber 1 .  1993. 

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

67 (1988). 3 C.E.L.R. 122 (Ont H.C.). 



those children and grandchiIdren. By his conduct Siapas [company officer] has encouraged 
that encroa~hrnent .~~ 

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: 

It is often said that the first objective of sentencing must be protection of the public. 
In a very real sense, that is the czse here. In rny view the message to Siapas personally and 
to the public generalty, must be that persons and industries who pollute the environment or  
assist in that poIlution 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 jurispmdential 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 ~laims. '~ While traditionally civil law actions have been rooted 
in historical cornrnon law causes of action, Canadian legislators are increasingly including 
civil liabilities in environmental legislation. Each of these sources is considered below. 

3.4.3.1 Common Law Civil Actions 

In the past, civil environmental litigation has generally been fi-arned in one or more 
of the traditional cornmon Iaw causes of action, which include the familiar negligence, 
private nuisance, the Rule in Rylands v. FZetcher," breach of riparian rîghts and trespass to 
land? These causes of action have a long history of raising scientific issues which must be 

fbid.. at 153- LW. 

'O Other changes to the common law such as opening up the rules surrounding standing (R v. FindIuy, [1993] 2 S.C.R. 1009 S.C.C.) 
have expanded the types of  claimants who may advance toxic ton claim. 

7' (1866). L. R. I Ex. 265 (C.A.); afEkned L.R. 3 H. L. 330 (H. L.). 

71  For a discussion of rhese common Iaw causes of action in an environmenta1 context in Canada see van Rensburg, Katherine M., 
"Civil Liability For Environmental H m  In Ontario" (1991). Uberrima Fides, Vol. 1 No. 1,2; and Harvey, Christopher and 
Macdonald, Cynthia M., "Environmental Ciean Up Costs and Darnages: The Common Law (1992), The Advocate, Vol, 50 Pt- 1.33. 



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 interfierence with the use and 
enjoyrnent of property. A Rylands v- Fletcher action will ofien involve scientific issues of 
whether a particular substance which escapes ont0 the property of another constitutes a 
dangerous non-natural use of land. Riparian rights litigation inevitably requires scientific 
consideration of whether a pax-ticu1a.r pollution event results in an alteration of the quality or 
quantity of water available to downstrearn water users. Trespass actions rnay require 
scientific information with respect to the effects of the trespass on the land of another. 

2.4.3.2 Statutoy Civil Actions 

As stated above, civil environmental litigation has historically been framed in one or 
more of the traditional cornmon law causes of action. However, motivated in part by a public 
perception that environmental impairment is a serious societal problern, and in part by a 
belief commody held by the public that poliuters have not been held sufficiently responsible 
for their actions. in recent years there has been a growing belief arnongst legislators that a 
"polluter pays" principle m u t  be more clearty established in environmental legislation. This 
in tum has lead to the creation of a new generation of statutory civil liabilities. 

W l e  the embodiment of this principle in legislation frrst gained notoriety in the 
United States in the Comprehensive Environmental Response, Compensation and Liabiliv 

(CERCLA)? the impact of the polIuter pays principle is also beguinuig to be felt in 
Canadian legislation. For example, as part of its public consultation process pnor to enacting 
the Environmental Protection and Enhancement Act7" the Province of Alberta released a 
document entitled A Guide To The Proposed Alberta Environmental Protection And 
Enhancernent Legislati~n'~ 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 pnnciple: 

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. 

73 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 
amcndcd and rcauthorized in 1986 by the Super-rnd Amendmen and Reaurhorr=arton Ac!, (SARA), Pub. L. NO. 99 - 499, 100 Scat. 
16 13. (codified at 42 U.S.C.A. at ss. 960 1 - 9675 (Supp. 1988). The Act was again reauthonzed in 1990. Pub. L. No. 101 - 508. IO3 
Stat. 1388 - 3 19. (codified at 42 U.S.C.A. at ss. 960 1 - 9675). 

74 Supra, note 63. 

75 Alberta Environment A Guide To The Proposed AIberra Em~ironmenial Prorecrion And Enhancement Legislafion (Edmonton: 
Queen's Printcr, 199 1 ). 



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 naturd 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 contarninated substances. Each of these will be considered in turn. 

a> Civil Action w o n  Breach of ReguZatoty LegisZation 

The frrst 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 regdatory legi~lation.~~ 
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 Ioss 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 
arnount equaI to the loss or damage proved to have been ~uffered.~' 

76 A variation on this theme is found in the Canadian Environrnenlal Protection Ac[ (R.S.C. 1985, c. 15.3). which ernpowers a court to 
issue a form of restitution order cornpelling a person convicted ofan offence under the Act to pay compensation for property Ioss or 
damage resulting from the commission of the offence. Section 13 1.(1) of that Act States: 

13 l.(l) Where an offender has been convicted of an offence under this Act, the court may. at the tirne sentence is 
irnposcd and on the application of the person aggneved, order the offender Co pay to that person an amount by way of 
satisfaction or compensation for loss of or damage to property suffered by that penon as a result of the commission of the 
offence. 

Furthzr, once such an order is fiIed, it is entered as a judgment and becornes collectable in the sarne manner as a civil judgmcnt, 
punuant to section 13 1 .(2): 

13 1.(2) Where an amount that is ordered to bc paid under subsection (1) is not paid forthwith, the applicant may, by 
filing the order. enter as a judgment, in the superïor court of the province in which the trial was held, the amount ordercd 
to be paid, and that judgmcnt 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 nises the issuc ofwhethef such an order, once filed as a judgrnent, is covcred undcr environmental impairmcnt policics. 

Supra. notc 63. 

78 Szipra. notc 63 at S. 207. 



The purpose of this form of statutory cause of action is ostensibly to make it easier 
for a person who has suffered loss or darnagen 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 rernoving m o  of the 
usual requirements for the bringing of a civil action in negligence. First, it removes the 
requirement that the clairnant establish that the defendant owed the claimant a duty of care. 
Second, it also removes the requirement that the clairnant establish the standard of care to 
be met and that the defendant failed to meet that standard. Thus, the burden on the clairnant 
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 fonn of statutory cause of action for breach of statutory environmental or 
natural resource regdation has recently been irnplemented 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 comrnon 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 Environmenrd Rights  AC^.'' 
Section 6(1)(2) of that Act states that: 

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

(2) No person is prohibited from comrnencing 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; o r  

(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 ta the action or not, and 
to the Governrnent 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 tcrm "loss or damage" nther 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 econornic loss. 

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



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

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

( i)  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 rnoney 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 darnages caused by the release of the contaminant: or 

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

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

b) Statutory Civil Linbility foi. Preventive Response And CZeanup of 
Contarninated Sites 

The second form of civil statutory environmental or natural resource action is the 
creation of statutory civil liability for the cleanup of contarninated sites and response to 
prevent the release of contarninated substances. In response to a growing concem over unsafe 
disposa1 of hazardous wa~tes,~'  in 1980 the United States Congress enacted the 
Comprehensive Environmental Response, Compeizsatîoiz and Liabili~y AcrR2, comnonly 

Including such high profile environmental problems as Love Canai in Niagara Falls, New York and Vallcy of the Drums in 
Shephardsville, Kentucky. 



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

1) First, it estabIished a frarnework for the acquisition and analysis of 
information relating to contarninated sites, which information would be 
available to both the federal and state governments in setting up response 
strategies .83 

2) Second, it empowered the United States Govemment through the 
Environmental Protection Agency (EPA) to take such action as deemed 
necessary to respond to prevent poteritid 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 sitesss 

4) Fourth, it authonzed 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.86 

Historically, limited statutory civil liability for response measures to prevent the 
release of contarninants into the environment was included in some Canadian natural 
resource legislation. However, much broader civil statutory liabllities 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 

83 
Supra. note 73 at ss. 102 - 103.42 U.S.C. ss.9602 - 9603 (1988). 

Supra- note 73 at S. 104, 42 U.S.C. at S. 9604 (1988). The response options open to the EPA have becn sumrnarized as follows: 

Undcr CERCLA, once the EPA receives notice that a hazardous wastc site is releasing hazardous substanccs into the 
environment (or that such a release is threatcned), the EPA has scvenl choices. It c m  obtain an injunction to campe1 the 
pollutcr to clean up the site, postponing Iitigation of liability. Alternativcly, the EPA c m  net@ the responsible Party and 
give it an opponunity to voluntarily clean up the waste site. A third option is for the governrnent to conduct thc cleanup 
and sue the responsible party for reirnbursernent. 

(Cervon, Kathryn L., "CERCLA Clcanup Costs A s  "Damagcs" Under the CGL Policy: 1s the Cost of f-Iazardous Waste Clcanup 
XIcreIy SrnaIl Change for the "Deep Pockrts" of Insurers?" (1991). FKC Qi~arrerly, 391 at 395). 

85 
Supra, note 73 at ss. 106 -106.42 U.S.C. ss. 9606 -9607 (1988). 

86 Supro, note 73 at S. 1 11.42 U.S.C. at r. 961 1 (1988). In 1980 Congres authorized an initial budget 0161.6 billion for clcanup 
costs. When reauthorized in 1986 by the Sirpet -d  e n e n t s  and Reauthorizarion Act of 1986 (SARA) this amount was 
incrcased to $8.5 billion (42 U.S.C. at ss. 9607. 961 1). Upon once again receiving rcauthorization in 1990, Congress approvcd a 
$5.1 billion budget for the period of Octobtr 1. 199 1 to September 30, 1994. 



approach is the Canadian Environmental Protection Act.87 Section 3 6.(1)(2) of that Act sets 
out the foIIowing 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 IikeIihood of a release into the environment 
of a substance specified on the List of Toxic Substances in Schedule 1 in contravention of 
a regulation made under section 3 4  or an order made under section 35, any person described 
in subsection (2)  shall, as soon as possible in the circumstances, 

(6) take al1 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 hurnan 
life or health that results from the release of the substance or rnay 
reasonably be expected to result if the substance is released: 

(2) Subsection (1) applies to any person who 

(a) owris or has charge of a substance immediately before its initial rekase or 
its IikeIy 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 contarninated 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 ( l ) ,  an 
inspector may take those measures, cause them to be taken or direct any person referred to 
in subsection (2) to take thern. 

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

Consistent with most legislation of this type, in the event that a person refuses to 
cornply with an order to clean up a contaminated site, the Cajzadian Environmental 
Protection Act ailows the Federal Government to recover fiom 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 
Szrprn. note 6 1. Similar provisions rnay be found in the Alberta Environmentai Proteclion and Enhancmnl Act, RS-A. 1980, c. E- 
13.3, P t  4, and in recent amendments to the British Columbia CYaste Management Ac!, RR.S.B.C. 1979, c. 428.5, ss 10,22. 



39.(I) Her Majesty in right o f  Canada rnay recover the costs and expenses o f  and 
incidenta1 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 o r  contributing to the r e l e a ~ e . ~ ~  

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

Due in large part to the relative nevmess of statutorily hposed 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 govemments in Canada have undertaken a preventive response or cleanup 
and have subsequently attempted to recover their costs fiom a responsible party through the 
courts. As a result, there is currently minimal judicial guidance in this area. 

2.4.4 Administrative Law A~plications 

The final context in whicl-i 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 environmenta1 issues. The Federal G0vemment8~ 
and some provincial jurisdictions including on tari^,^' Alberta9' and most recently the new 
Nunavut Territory9' have adopted an approach to environmental decision-making which 
shifis responsibility for many environmental decisions fiom the traditional decision-maker, 

8g Supra. no'= 6I.This is in sharp contrast with the joint and severaI provisions found in CERCLA. While increuing the possibility 
that the Fedenl Govemment may have to assume responsibility for part ofthe costs associated with preventive responscs and 
contarninated site cleanups in situations where al1 of the penons rcsponsibk for an incident cannot be locatcd. this approach appears 
to be f a i m  to those persons with only a srnall degrec of responsibility in the matter. This in turn should significantly reduce the 
amount of Iitigation in that therc is no possibility that those penons responsible for an incident who have been identificd will have 
to bcar a disproportionate share of the liability. 

89 Examples include the National Energy Board and the Canadian Environmencal Assessrnent Agency. 

'O ExampIes include tiie Ontario Environmental Assessrnent Board and the Ontario Municipal Board. 

91 Examples include the Alberta Envimnmentai Appeai Board. Natuml Resources Conservation Board. Energy and Utilities Board. and 
a myriad of  regional and local administrative tribunats such as Development Appeal Boards. 

92 Examples inciude the Nunavut Impact Rcvicw Board, Nunavut Wildlife Management Board, Nunavut Water Board. Nunavut 
Planning Commission and Nunavut Surface Rights Tribunal. 



govenunent, to arrns-length administrative tribunals. Many see this shift as desirable in that 
C 

it has the potentiai of making environmentai decision-making more transparent and more 
accessible to the public at large. An added advantage to governments is that it allows 
governrnent departments and agencies to offload decisions involving controversial issues to 
"independent" decision-makers in the fonn 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 exarnple. the Alberta 
Energy and Utilities Board makes its decisions with respect to resource project applications 
on the b a i s  of what is "in the public interest". This critenon acknowledges the importance 
of value choices related to economic and social concems 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 
dynarnics wiIl continue to undergo change into the future as the legal system is called upon 
to address a growing nurnber of complex environmentai 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 juxisprudentid 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 irrdevant to the admissibilil 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 rnost often applied in four legal environmental decision- 
making contexts, including the establishment of regulatory standards, the prosecution of 
regulatory offences, civil law actions (both cornmon law and statutory) and administrative 
law applications. 



3.0 PreIiminary Identification of Problems in the 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 author and advisory t e a ~ n ~ ~  indicated the 
existence of numerous problems with respect to the use of scientific information in Iegal 
environmental decision-making institutions and processes. Many of these experiences and 
observations are corroborated by the legd and scientific literat~re.~' It is suggested that these 
problems may be classified into five general ca tegor ie~ ,~~  or "interfaces" between science and 
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94 Smith and Wynne. nrpra note 12, have made a significant contribution to this field of study by bringing a wealth o f  case-specific 
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95 A number of muonornies have bcen suggested for the purpose of facilitating the identification and analyçis of the probIems which 
exist behvecn science and law in the genera1 contest. For example. one popular tavonorny suggests that thc relationship behvcen 
science and law consists of  the following six relationships: 

1. scientific knowledge used to make adjudicatory detcrminations: 
3. scientific knowledge cornpelling the rcexamination of existing legaI doctrines: 
3. scientific developments creating h a w d s  that rcquire state intervention: 
4. governmental inducernents for scientitic rcsearch; 
5- tau incentives for technological development; and 
6. scientific developmrnts that force new international relationships. 

(Cavers, "Introduction: Science and the Law Symposium" (1965), Michigan Law Review. Vol. 63, 1325). 

A niodified version of the Caven taxonomy is advanced by Gibbons, Hugh in his article "The Relationship Benveen Law and 
Science" ((1 98 1 ), Idea: The Journal of Law and Technology, Vol. 22 No. 3.22T at 228 - 24 1 ): 

A. Thc Judicial Process 
1. Science and technoIogy used to make adjudicatory determinations 
2. Scientific information forcing a reexamination of Iaw 
3. New technoloey compelling a chanse in le& doctrine or the development of  riew doctrines 
4. Use of scientific idcas, thought processes and imvcstigatory techniques in law 

B . Thc Political Process 
1. Technology utilizcd in the political process 
2. Scientific and technical information used in marking laws 

C. The Administrative Process 
1. Scientific information used to formulate laws 
2. Tcchnology used to enforcc laws 



law in the context of environmental decision-making as set out below. 

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

The communication of scientific idonnation at environmental 
trials/administrative hearings and the comprehensiodunderstanding of that 
information by trialhearing participants such as judges, administrative 
tribunal members and legal counsel. 

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

The use of scientific information to establish the decision-making standards 
which are used by the legal system, and the trans1ation of scientific 
information into those standards at environmental trials and administrative 
environrnental hearings. 

The suitability of existing Iegal decision-making institutions and legal 
procedures for the resolution of scientific issues in environrnental 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 lazvs 

D. Science and Technology affecting general Society, giving rise to a response through law 
1 .  Developments creating opportunities 
2. Developments creating hazards 
3. Developments causing social change 
4. Scientific studies revealing or documenting prcsently existing dangers 
5. Technological developmcnts requiring or allowing new international relationships 



3.2 ProbIems 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 environmentai 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 jurisprudentiai decisions are founded. 

3.2.2 Ex~erience 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 comrnon cornplaint 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 
qualifi an expert witness (no matter how poor the qualifications of a prospective expert 
witness). Instead, 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 dso 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 ailowed to roarn 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 pnor to a 
public health board hearing considering a controversial application for approval of a major 
solid waste management fa~ i l i ty?~  Afier countless hours spent evaluating the proposa1 and 
developing a strategy to highlight the weaknesses of the plan to the tribunal, in hstration 
a leading scientist tumed 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 warte management 
facility at the Aurum site located on the eastem boundary of the City- 



and money if he could havc the opportunity to rneet with the proponent's scientific and 
technical team for one half hou  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 qualis- 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 man). situations equivalent experts are not available. An illustration of 
this concern occ~med 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 
RiverS9' During the course of that trial one intemationally renowned scientist who appeared 
as an expert witness was obliged to admit under cross-examination that his opinions were 
l l a d ~ e n t u r ~ ~ ~ " .  However, the admission came only d e r  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 fi& concern raised by the author and advisory team involved external influences 
on scientific witnesses. This concem focussed on the potential for expert scientific witnesses 
to be iduenced 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 Iitigation, 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 expenences with influence by legal counsel. An extreme 
exarnple observed by the author was a trial where an expert scientific witness had been 
"briefed" so thoroughly by his Iegal 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 exmination-in- 
chief the author observed the witness refemng 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 exarnination-in-chief together. The judge, (who was busy examining and 
recording comrnents with respect to evidence referred to by the witness) and opposing 
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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 concemed a Iack of 
balance with respect to the scientifïc/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 advarice 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 marner by well fimded parties would be accepted over evidence with 
technically superior ment presented less effectively by parties with lesser resources. This 
gives rise to the observation that In situations where a significant inequality 
exists between the parties, a party with superior resources can unduly influence 
making process. 

of resources 
the decision- 

3.2.2 Review of Literature 

Experience based observations of the author and advisory tearn 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 
1 iterature fo 110 W. 

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: 

I 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 througli dispassionate analysis of the merits of their toxic claims - sticking to the 
science. Rather, the drarna of the courtroom and the salesrnanship needed to sway juries, 
demands the magnification of perceptions and the minimization, or outright distortion of 
science?' 

. .  - 
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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 ... woutd do better on their own 
tlian 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.Io0 

3.3 Communication and Cornprehension of Scientific Information at 
Environmental Trials and Administrative Hearincs 

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

3.3.1 Identification of Problems in the Communication of Scientific 
Information 

The prhary 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 
cornmunities. 
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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. 
W e  most often seen in the context of linguistic problems between the scientific and legal 
cornrnunities, this problem was often observed between scientific disciplines themselves, as 
different disciplines often have different concepts attached to the sarne words or different 
words for the sarne c~ncept . '~ '  A classic exarnple is the meanings which may be attached to 
the terms "reliability" and "validity". To an engineer or physical or biological scientist, a 
rneasure which is reliable is one which is accurate or truthful, whereas to a social scientist 
or epidemiologist, reliability means only that the rneasurement can be replicated, not that it 
is necessarily correct (accurate). This latter group uses the term validity to mean whether a 
measure is accurate. To m e r  confuse matters, the legal community tends to use the terms 
reliability and validity interchangeably to refer to acc~racy.'~' Another exarnple involving 
the subtiety of language is the rampant confusion in the scientific comrnunity about the 
distinction between "accuracy" and "preci~ion". '~~ Tt 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 c m  readily 
follow. 

A classic exarnple of mis-communication between scientific disciplines was found 
in the joint experiences of the author and one of the scientific members of the advisory tearn. 
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 contarnination.'04 Following pictonal evidence 
presented by an earlier witness of foul-looking "new" leachate which had formed in flooded 

I o '  Kaplan, Stan, "The Words of Risk Analysis". Ri& Anafysis (Vol. 17, No. 4) 1997.407 at 408. 

' O 2  See for exampie the reasons for judgrnent of Moldaver J. in R v. Melaragni and Langpre. supra note 24. 

'Oi Accuracy of a rneasurcrnent rcfers to how well it rcpresents the m e  value wticreas prccision represents how closely rcpeated 
rneasures of the same thing will agree. An ideal mcasure will be both accurate and precise. But, a measure may bc precise (close 
agreement of repeated measures) but inaccurate. Likewise, a measure rnay be accunte but imprccise (repeat measures do not agree 
closely but thcir average is close to the m e  value). This distinction is obviously important because accuracy is usually more 
important than precision but sometimes escellent precision is offered, unreliably, as mcaningful evidcnce of accuncy. 

Hearing of the County of Red Deer. Alberta Developrnent Appeal Board in the matter of an Application by the Centrai Alberta 
Regional Waste Authority for approval of a solid waste management facility near Pine Lake, Alberta 



landfill trenches, the hydrogeologist provided detailed model evidence relating to the escape 
of leachate through a clay landfill liner and the transportation of that Ieachate through 
groundwater to a nearby Stream. At the conclusion of his presentation the image Ieft in the 
rninds of many hearing participants waç a torrent of the new, foul leachate flowing into the 
strearn. In presenting his evidence the expert witness had not distinguished between a water 
"quantity" Ieachate model which he was using and a water "quality" model which wodd aIso 
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 descnbed by the hydrogeologist in his evidence would have been a relatively clean 
liquid because most contarninants will have been extracted by the foul leachate. Needless to 
say a "rescue operation" was undertaken dunng the follotcing day's proceedings to properly 
communicate the distinction between modelling quantities of liquid and the quality of that 
liquid. Yet, even the experts advising legd counsel were confùsed by the hydrogeologist's 
evidence and the essence of the distinction only became apparent dmost fortuitously. 

A second concern in this area is with the control of idormation in enviromental 
decision-making processes. Control of information may significantly impact the outcornes 
of environmental decision-making processes. This principIe 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 hearulg. In Qikqtani Inuit 
Association v. Canada (Minister of Indian Agairs and Novthern Developmenr) and Nanasivik 
Mines Ltd Madarn 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 Iiearing: 

The control of information is a v e y  effective method of controIIing the  decision that is 
ultimateiy made.'Os 

Exarnples of how the control of information affects the evidence and arguments which are 
presented to an environmental decision-maker abound, For example, some administrative 
tribun& now aIIow proponents who are under tirne constraints to obtain approvds to subrnit 
part of the scientific and technical information relating to their proposal suffrciently 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 tearn 
involved communication problems in situations where it is necessary to translate scientific 
information into abonginal languages, or where expert evidence in the form of traditional 

' O 5  (1  999) 155 F.T.R. 16 1 at 172 per Reed J. 



knowledge is translated kom an aboriginal language into English, Experiences of the author 
at administrative environmental hearings in both the Northwest Temtories and Canada's new 
Nunavut Temtory indicate that scientific and technical terrns presented in the English 
language are often difficult to translate. For exarnple, in Canada's eastern arctic region a large 
percentage of aboriginal Inuit inhabitants have huktitut as their first Ianguage, with a 
signi ficant number being unilingual. Inuit translators providing translation at environrnental 
hearings are unanimous in their view that scientific and technical terminology does not 
translate well into InuktÏtut, 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 
Iaoguages 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 hearhg to give evidence with respect to an issue such as conservation of wildlife 
populations. That evidence may provide usefûl information to decision-makers, including 
important long-tenn basdine information often absent fiom many industrial development 
proposais. The knowledge provided by the elder will likely be information passed dong to 
him by generations of ancestors as interpreted through his o m  experiences. Thus, for 
exarnple 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 comrnunicating it fiom one generation of Inuit to the next differs fiom 
the prevailing scientific paradigm. Rather than stating the principle outright, it is ofien 
presented in terms of a story or parable involving the legend of Sedna, the sea goddess who 
made al1 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 fiom the hunter's mouth and placing it in the rnouth of 
the seal to revive the spirit of the seal. Communication of otheruise 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. 

? ?  
J -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 environrnental 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 literahire 
foIlow. 

Just as science and law have developed their own unique values, philosophies and 
procedures, so too have they developed their own Ianguages for the purpose of effectively 
communicating the ideas developed within each discipline. Unfortunately, while these 
Ianguages 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. 1 once had the honor of speaking to that extreme 
rarity, a meeting of scientists and lawyers. 1 opened with "because you have read rny article 
Science and Law - a Dialogue on Understanding, my speech is res jzrdicata. But then res 
@sa loquirur. Fortunately, there is no coHateral estoppel or exclusionary rule. Yet there is 
no subpoena, ad testifcandum or duces tecum, or writ of habeas corpus. I am calendared, 
and there is not writ of certiorari and no question of venue. To interrogatories on my 
deposition I 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 I had said. The 
Iawyers knew 1 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 1 have not been forced to speak or to bring anything with me, not 
even my body- 1 am scheduIed, and you can't change rny errors or move me elsewhere. To 
questions on what I Say, I piead no contest- I may demand that you be specific, detiver your 
questions to me properly, and base them on the facts." 

I then said, "1 admit my empirical data were obtained in vitro and may not meet 
parameters developed in Vivo." Not one Iawyer had the slightest idea of what I had said. 
The scientists knew. I 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 Iaw-soaked as ours when Our scientists and lawyers cannot even talk to each 
other.'06 

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

'O6 Markey. Howard T., "Science and Law: The Friendly Enemier" (1989). Idea: m e  Journal o f l a ~ v  and Tecltnology, Vol. 30 No. 1 .  
13 at 17-1 8. The article was bascd upon a speech delivered for the Francis W. Davis Lecture on Law and Technology, Franklin 
Pierce Law Center, Concord, Ncw Hampshire, March 22, 1989, as found in Markey, Howard T.. "Law and Science - Equai but 
Separate" (1 982). Naturai Resources Lawyer. Vol. 15 No. 3 ,6  19. See alsa Markey, 1-ioward T.. "Science and Law: A Dialogue on 
Understanding (1982). American Bar Associafion Jozrrnul. Vol. 68, 154. 



reflecting perhaps a more subtle problem in interdisciplinary c~rnrnunication".~~~ That 
problem involves the fact that with respect to a given environmental problem the scientific 
and legal cornmunities "... will approach the problem fkom a different perspective and with 
different values".'08 These result fiom differences in their training and experience". The 
Judges surnrnarized 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 v a I u e ~ . ' ~ ~  

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 comrnunicated in an effective manner, there is still 
a concem that incompatibilities between the scientific and legal systems may uihibit or even 
preclude the comprehension of such information by legal environmental decision-makers. 

Exuerience Based Obsewations 

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 "preparïng" 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 c lhate.  Rather, the decis ion-maker on1 y sees the 

'O7 Paris. Oscar and Frye, John. "Symposium on Law-Science Cooperntion Under the National Environmenial Policy Act: Appendix" 
(1  982), Nafural Resources Lawyer, Vol. 15 No. 3, at 655. 

' O 8  Ibid., at 656. 

'O9 Ibid. 



"finished product", which product is itself subject to the vagaries of cross-exarnination.'10 
The author recalls having on nurnerous 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 andhr scientific advisors to deterrnine 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 disposd. Consequently, the author and the advisory team have often observed 
decision-makers struggling to understand a complex technical issue. Questions fiorn 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 comrnunity itself. Comprehension 
problems between scientific disciplines rnay 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 rnay 
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 wtrich take place in their own 
discipline. This rnay 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, rnay be prepared to uncritically accept 
findings offered by the other fieId 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 rnay not be able to rely on the individual 
disciplines to critique adequately the interfaces between the different disciplines. This 
problern is less likely to occur in a scientific setting where al1 of the disciplines rnay 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 exarnpls, a fish toxicologist 
rnay rely on information about contaminant identification or exposure levels which have 
been suppIied by earlier evidence. There rnay be inadequate attention directed to challenging 
the validity of sampling, analysis anaor modelling steps necessary to generate evidence as 
a foundation for his evidence about which toxic effects were likely. 

' Which rnay include the creation o f  confusion with respect to a scientific issue, or a situation of false reliance on crossexamination 
to test the veracity of scicntific information when such cross-examination is poorly conducted or not conducted ar all. 



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 legai 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 Iegal context 
were surnmarized by former assistant United States Attorney General Lee Loevinger in the 
following words: 

-.. Iawyers, 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 leamed 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 technolog have 
changed, ... and have increasingly provided data, or evidence, on a variety of specific 
questions. However. they have scarceIy touched the foundations of the Iaw, the logic and 
the thinking habits of Iawyers and judges."' 

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

It is very frustrating as a scientist to deal witli lawyers ... who want to have al1 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 tirne. They do not 
understand the ecological processes embodied in these principIes, or that the naturaI 
principles cannot be altered."' 

In a 1979 presentation at Duke University an knerican 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 Modern Sociev" (1985). Jurimetrics Journal, Vol. 26 No. 1 ,  at 8. 

112 Willard. Beatrice E., "Symposium on Law-Science Cooperation Under the National Environmental Policy Act: Panel Discussion" 
(1982). ~Vatura/ Resources Lnwyer, 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. 



1 cannot pretend that judges, through further training, or even with the assistance 
of science-trained clerks, wilI be able to engage in anything approaching a dialogue between 
equals with the experts testi@ing in their courts. But they must, at a minimum: 

(1) understand the methods of scientific inquiry and proof; 
(2)  comprehend the merits as well as the pifalls of statistical analysis; 
(3) recognize the value premises and professional biases that often underlie 

natural scientific modeIs just as they do social scientific models; and 
(4) be willing to soi1 their hands with some of the key doctrines and premises 

of whatever scientific discipline that may be implicated in a case before 
them.'I3 

3 -4 Scientific Uncertaintv in Environmental Decision-Making 

The third category of problem identified between science and Iaw in environrnental 
decision-making involves the matter of scientific uncertainty in environmental decision- 
making processes. This rnay be referred to as the "scientific uncertainty intefiace". 

3 -4.1 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 environrnental decision- 
making. 

A problem which was regularly encountered or observed by the author and advisory 
tearn involved situations where scientific information necessary to reduce or eliminate the 
uncertainty was either readily available or obtctinable 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 adversariai 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 inequdities in the financial resources of the parties to a dispute 
resulted in rediiced 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 no cross-examination. Occasionally the 
break down would simply the result of error on the party of a Party. Irrespective of the source 

I l 5  Lcventhal, Harold. unpublished manuscript (1979). as repeated by Brannigan. Vinccnf"Syrnposiurn on Law-Science Cooperation 
Under the National Environmental Policy Act: Appendix", Naturai Resources Lawyer, Vol. 15 No. 3,653 at 658. At the time o f  the 
presentation the lare Honourable Harold Leventhai was a judge o f  the United States Court o f  Appeals, District o f  Columbia Circuit. 



of the problem, the absence of rneaningful challenge made it much easier for the party 
bearing the burden of proof to appear to achieve the requisite leveI of scientific certainty to 
meet the legal standard of proof, in that scientific information presented wouId not be 
rigorously challenged and missing information would not be identified to the decision- 
rnaker. 

The second context was where the legal standard of proof was relatively Iow (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 fi-ightening esample of thïs 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 l e a d h c  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 fiom a nurnber of hui t  who resided and hunted near the mine which raised health 
concerns arising fiom possible contamination of local marine marnrnals such as sed and 
nanvhal which were actively harvested in the region. One witness went so far as to state that 
some years previous Health Canada had advised the comrnunity not to eat seal harvested in 
the vicinity of the mine. The Governrnent of Canada was represented at the hearing by the 
Department of Fisheries and Oceans whose representative advised the Board that the Inuit 
concems 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 concems which were raised. Despite the apparent scientific uncertainty 
surroundhg this issue, the Board granted the licence renewal without rnaking any additional 
inquiries of Health Canada or ariy other person, even though it had the power to compeI 
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 r eg i~n . "~  The 
application incIuded the argument that once serious public health issues were raised by the 
resident Inuit witnesses "... the Board should have taken greater initiative with respect to the 
public heaith 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 Acr and siiould have used thern."'l6 In its decision the Court rejected this 
argument, stating: 

' l4  R.S.C. 1985. c. 1-13, 

Supra. note 105. 

l6 Supra. note 105 at 176. 



1 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 
Inquiries Act is permissive, not mandatory. It could have instituted a more extensive inquiry 
but it chose not to pursue that course o f  action; this is a decision that \vas reasonably open 
to it.'I7 

A second problem identified by the author and advisory tearn involved the 
presentation of scientific information for the purpose of creating rather than rninimizing 
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 fiom attaining the required 
standard of proof. The absurd consequences which may result fkom this practice were 
illustrated in an appIication to an administrative tribunal for a solid waste management 
facility in central ~lberta."' Upon conclusion of the proponent's submissions, which 
included addressing a varie@ 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 fomi of a technical explanation of a geological concept known as "glacial thmst faulting" 
(withdrawal of glaciers left cracks or faults in some geological formations in North 
Arnerica). The scientist went on to give evidence that if glacial thmst faults existed in the 
vicinity of the proposed LandfiIl site, contaminants could be transported through the clay tilI 
soi1 much more quickly than predicted by the proponent. Objections were raised by the 
proponent that there was no evidence of the existence of glacial thnist faulting before the 
tribunal, and there was no record of glacial thnist faulting within hundreds of miles of the 
proposed site. These objections were o v e d e d  by a concemed tribunal and the hearing was 
adjourned to allow the proponent sufficient thne to bore a series of test fioles at the proposed 
site to establish the absence of glacial h s t  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 contarninants as would the thrust faults themselves had they existed! 

' l7 
Supra, note 105. at 183. 

'' Supra. note 104. 



A third problem o b s e ~ e d  by the author and advisory team involved assigning 
evidentiary weight or othexwise distinguishing between contradictory or conflicting scientific 
information. As stated earlier, it is cornmon practice for courts and administrative tribunals 
in Canada to set a very low threshold of expertise in order to be quaiified 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 rnay have no scientific 
background and rnay not ernploy 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. ConsequentIy 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 chasrn between legal and scientific standards and understanding of certainty and 
uncertainty which rnay not be completely bridged. For example, in a regdatory 
environmental prosecution the Crown must prove its case "beyond a reasonable doubt". It 
logically follows that in order to meet this standard the Crown niust 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 rnay 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 rnay argue that the rules of evidence require that the decision- 
rnaker - 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 tme that while an expert witness rnay not give evidence with respect 
to the ultimate issue in a case, most competent legd 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. 



3 -4.2 Review of Literature 

Expenence 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 certainv 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 systern 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 sufEcient to satisQ 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 factuai scientific uncertainty. 

a) Information Uncertainty 

The first is the result of an absence of information which could reasonably be 
obtained if suficient resources are committted to its acquisition. This type of uncertainty has 
been called "idormation 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. ' I9 

b) Kno wledge 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 fiom a lack of adequate scientific understanding, or from 
situations where the collection of necessary information is infeasible." '" 

l9 Latin, Howard, "The "Significance" of Toxic HcaIth Risks: An Essay on Legal Decisionmaking Undcr Uncertainty (1982), Ecology 
Law Qrrarreri' Vol. 10 No. 3,339 at 357. See also Latin, Howard, "The Feasibilil of Occupational Health Standards: An Essay 
on Legal Decisionmaking Under Uncertainty" (1983). Norrhwesfern Universiry Laiv Revietv, Vol. 78 No. 3. 583 at 609 n. 186. 



3 -4.2.2 Causation: the Root of Uncertaintv 

One of the strongest cornmonalities 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 legd system is there a desire to detennine 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 die 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 defrned 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.I2l 

Deceptively simple in its definition, causation has proven to be a most troublesome concept 
for both the scientific and legal cornmunities. 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 D@kulr 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 surnmarized by Marcia 
Ange11 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 corne 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 wilI couch their findings in t e m s  of the probability that one is better than the 
other. When they look at  the Iink between cholesterol and h e m  disease, they frame their 
results in terms of risks, not certainties. Very few studies are by themselves definitive. In 
general we shouId not embrace the conclusions of a research study until it lias 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, 

121 Beaglehole. R. et al.. Basic Epidemiology (Geneva: World Health Organization, 1993) at 71. 



every aspect of life involves considering probabilities. When we drÏve to work, for example, 
we intuitively gauge the probabiIity that an oncoming car will miss us. But scientific 
research is different in that probabiIity and uncertainty are explicitIy considered, measured 
and expressed as part o f  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 sornewhat 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.IB The concept 
of sufficiency is very demanding and is rarely produced by a single factor. For example, 
exposures to hi& temperatures will inevitably produce burns and adequate exposure to HIV 
contaminated blood is usually sufficient to eventually cause A I D S .  Necessary causes readily 
apply to infectious diseases where the disease itself is defined in t ems  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 defming agent is usually not 
sufficient to guarantee the disease. 

In practical tems, the rnulti-factorial nature of disease causation make the finding of 
a sufficient cause rare. Further, while necessary causes are relatively cornrnon amongst 
infectious diseases they are far less apparent when applied to chernical contaminants."" As 
a result, in considering issues of causation in the environmental context the scientific 
cornmunity is often left wfth a series of "contributory causes". In recent years the terrn 
contributory cause has itself been supplanted in many contexts by the terrn "risk factors" 
which more clearly identifies the complexity of interactions and the uncertainty which exists 
in issues of causati~n."~ 

119 Angell, M., Science on Trial (New York: W.W. Norton & Company, 1996) at 96-97. 

1 3 j  Supra, note 12 1 at 7 1 .  

124 For esample. benzene has been taken as capabte of causing leukernia in humans. but it is neither necessary nor suftïcient for 
leukemia. 

A dctailed discussion of this topic was provided by Hmdey, S.E., University ofAlberta Eco-Research Chair in Environmcntal Risk 
Management 1998 Sponsofs Course. 



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 elirnination of 
each risk factor.'"j 

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 pIayed some role, since women without breast implants also develop 
these diseases. And it was atso 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 impIants 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."' 

It 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 
extremdy 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. In contrast, alcohol rnay 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 protecti~n."~ 

For exarnple, research indicates that only 17% of current male smokers are expected to 
develop lung cancer.12g 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 Iung cancer. 

176 Ibid.. at 74. 

127 fbid., at 98- A similar concept is found in the legal system in the f o m  of multiple causation and intervening forces principles. 

128 Ibid., at 98. 

119 Villeneuve, P.J. and Mayo, Y. "Lifetime Probability of Developing Lung Cancer, by Smoking Status, Canada". Canadiun Journal of 
Public fleallh, 1994, Vol. 85 No. 6 at 385. See also discussion in Thomas, S.P. and Wnidcy, S.E., Risk o/Dea!h in Canada, 1997 
University of Alberta Press at 162 - 163. 



Thus, we Say that a risk factor is mong if exposure to it results in a large increase in 
the occurrence of the disease. This rnay be best understood by considering the size of the 
effect in terms of the proportion of exposed individuals who contract the disease. 

4 Size of Causal Connection Versus Degree of Causai Certainty 

Finally, when considering the issue of causation it is also important tu 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 tve 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 atone (1 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.'jO 

Put another way, the results of a particular scientific study may suggest a strong causal 
connection between factor A and result B (Le. the existence of A makes the result B very 
likely), but the evidence supporting strong causal connection rnay itself be very certain or 
highIy uncertain. Although both the strength of the causal effect and our level of confidence 
in the evidence showing causation are expressed as probabilities, their rneaning 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 actudly exists we rnust have confidence in 
the manner in which the study was carried out, and in the body of other scientific fiormation 
within wl-iich the study exists. Returning to the smoking and lung cancer exarnple, 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 Iikely 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. 



3 -4.2.3 Relationship Between Factual Scientific Uncertaintv and 
L e ~ a l  Standards of Proof 

The si@cance 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 legai 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 Iong-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 environrnental 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 cornmunity 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 actuaily 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 quicldy discarded 
in the event that new scientific developments cal1 the consensus opinion into question. As 
a result, there is no meaningful equivalent to the Iegal principle of res jtldicata within the 
scientific system. 

These widely differing views held by the scientific and legal cornrnunities with 
respect to standards of certainty in scientific information create a significant problern for 
environrnental decision-making. Specifically, it is often difficult for an environrnental 
decision-maker to determine whether the degree of certainty with which a particular view is 
held within the scientific cornmunity translates into the standard of certainty required by the 
legal burden of proof. For example, does the criminal and quasi-cnminal "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 

1 3 '  See for exarnplc, the A[berta Wmre Management Regularion, Alberta Regulalion 253/84, enacted pursuant to the Alberta Public 
Healrh Acr. R.S.A. 1980, c. P-4. 



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. 

The issue of whether scientific information c m  ever tmly 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 outcorne 
of environmental decisions through the legislative structuruig of burdens of proof. This forrn 
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 subtIe 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 
scientifîc knowledge' mode1 has long since been superseded, more sophisticated analysis in 
current sociology of science continues to connect scientific knowledge to its social context 
*.. . 132 

Smi th  and Wynne go on to M e r  iIlustrate the point: 

... the very act of referring an issue to the courts, ratlier 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 fündarnentally probIematic in the context of unremitting scepticisrn. 
Hence the requirement of proof can always be legally exploited in demands for better 
science by well-briefed and well-funded Iawyers.I3j 

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 diff~cult or expensive to 
collect that it is effectively unobtainable will often be indistinct. Nevertheless, the 
dichotomy is significant fiorn a IegaI perspective because the consequences of allocating the 

-- - - - 
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burdens of production and proof rnay Vary greatly depending on the nature of the  
uncertainty presented, Information uncertainty can be etiminated if the value of the missing 
data makes collection worthwh ile. A doctrine designating one party responsible for 
resoiution 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 rareIy any assurance that the desired 
knowledge can be acquired, especially within the time frarne associated with a specific legal 
controversy. Thus, a mle assigning legal responsibility for knowledge uncertainty also 
determines the eventual resuIt in most cases: whoever bears that burden generally loses.''' 

In Canada, the manipulation of scientific uncertainty to satise 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.i3s 

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 ofien relies upon a legislative 
fiamework 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? 

134 Supra. note 12, at 357. 

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



b) The Precautionary Approach 

In recognition of the serious environmental problerns which have resulted fiom 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 probIem. This cautious approach has recently become recognized as a distinct 
decision-making process under the name "precautionary approach" or "precautionary 
principle" .13' 

The essence of the precautionary principle of environmental regdation has been well 
sumrnarized as follows: 

Bnefly stated, the precautionary principle ensures that a substance or activity posing 
a threat to the environment is prevented from adversely aEecting the environment, even if 
there is no conclusive scientific proof Iinking that particutar substance or activity to 
environmental damage. The precautionary principIe is a gztiding principle. Its purpose is 
to encourage - perhaps even oblige - decisionmakers to consider the Iikely harmful effects 
o f  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 t h e  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 poIicy instrument, strive for a reversal of, o r  at the very Ieast, a shift 
away from the  current position whereby polluters can continue to discharge a wide variety 
of substances into the biosphere.'js 

The antithesis of the reactive approach, the inclusion of the precautionary principle 
into the Iegal system is achieved through official recognition by decision-makers of estimates 
of the chance of negative environmentai effects which cm 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 o f  human-induced h m  to the environment that are acceptable. The legal process 

13' The ternis "precautionary approach" and "precautionary principle" are oftcn used interchangeably. Howcver, srrictly spcakiny, in 
international Iaw parlance the term "precautionary principle" contains a Iegal connotation which thc term "precautionary approach" 
does not have. Therc are a growing number of intemationd documents that use the concept (either as an "approach" or a 
"principle"). See for example the Trcaty on European Union signcd at Maastricht, Principle 15 of the Rio Dcclaration 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. 

13s Cameron, James and Abouchar. Juli . "Thc Precautionary Principle: A Fundamental Principle o f  Law and Policy for the Protection 
of the Global Environment" ( 1 99 1 ), Boston College International and Compararive Law Review. Vol. 14 No. 1. I at 2. 



attached to the application of  the principle institutionalizes caution: when there is su f i c ien t  
evidence that an activity is Iikely to  cause unacceptabIe h m  to the environment, the 
precautionary principle requires that responsible public and private powerholders prevent 
o r  terminate the activity.I3' 

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 environmentai Iegislation which shifts the burden of 
proof fiom 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 o r  natural substances in unnaturai quantities, 
has the potentiai for Iiarm and must therefore be either contained, o r  not used a t  all, 
especially i f  there is evidence o f  t~x ic i ty . ' ' ~  

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 ailow or to terminate the activity. The ability of this principle to function relies 
upon a pragmatic notion of safiety. Equating safety with zero risk wiIl make proof of safety 
impossible. However, a notion of safety as being a nsk too small to worry about is an 
attainablt requïrement. 

The precautionary approach to environmental decision-making appears to have its 
roots in reports which emanated fiom the Great Lakes Science Advisov Board in 1984, 
wherein the limitations of scientific knowledge relating to the toxicological effects of 
industrial chernicals was recogni~ed.'~? The approach first received officia1 international 
acceptance at the Second International Conference on the Protection ofthe North Sea,'" with 

'j9 ibid.. at 3. 

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

142 Johnston and MacGarvin, "Assimilating Lessons from the Pastn (1990). Greenpeace Paper No. 28.2 at 14. 

143 The Conference toak place in London, England on November 24 - 25, 1987 and was attended by representatives from Belgiurn, 
Denmark, France, the Fedenl Republic of Germany. the Netherlands. Nonvay, Sweden, the United Kingdom and the European 
Economic Comrnunity. 



the issuance of a Ministerial Declaration which made the following references to the 
precautionary approach: 

... in order to protect the North Sea from possibly damaging effects of the most dangerous 
substances, a precautionary approach is necessary which may require action to control 
inputs of such substances even before a carisal link has been established by absohtely clear 
scientific evidence ; ... .'& 

[The parties] therefore agree to ... accept the principle of safeguarding the marine 
ecosystem of the North Sea by reducing polluting emissions of substances that are 
persistent, toxic and liable to bioaccumulate at source by the use of the best available 
technology and other appropriate measures. This applies especially when there is reason 
to assume that certain darnage or harmfu1 effects on the Iiving resources of the sea are 1ikeIy 
to be caused by such substances, even where there is no scientific evidence to prove a causal 
link between emissions and effects ("the principle of precautionary acti~n").''~ 

The intemal inconsistency of this statement is substantial- The first paragraph talks about 
acting "before a causal link has been established by absolutely cIear scientific evidence" but 
the next paragraph talks about acting where there is likelihood of causation "even where 
there is no evidence to prove a causal link". This is a huge leap from being willing to act 
before "absolutely clear scientific evidence" to acting with "no evidence". Nevertheless, the 
principle has subsequently been incorporated in varying degrees into the environmental 
protection legislation of the signatory ~ t a t e s . ' ~ ~  

Sorne legislation in Canada aiready contains elements of the precautionary principle. 
For example, on an international level the Canadian Environmental Protection ActiJ7 
provides, inter dia: 

6 l(1) ... where the Ministers have reason to believe that an air contaminant emitted into 
the air ... by a source or by sources of a particular class or classes in Canada 

(a) creates or may reasonably be anticipated to create air pollution in a country 
other than Canada ... 

the Minister shall recommend to the Governor in Council regulations with respect to the 

144 Mnisrerial Deciararion, Second inrerna~,onol Conjirence on the Protection of the North Sen. article VI[. 

'" Ibid.. at artide XVI(1). 

146 Ibid. 

I J 7  Supra.note61. 



source or sources for the purpose ofcontrolling or preventing the air pollution or correcting 
or preventing the violat i~n. '~~ 

This approach was carried forward in the Canadian Environmental Protection Act, 1999 
which states in its preamble: 

"Whereas the Government of Canada is committed to implementing the precautionary 
principie that, where there are threats of serious or irreversible damage, lack of fi111 
scientific certainty shall not be used as a reason for postponing cost-effective measures to 
prevent environmental degradat i~n;" '~~ 

Nationaliy, the federal Oceans Act provides for the "...developrnent and implementation of 
a national strategy for the management of estuarine, coastal and marine ecosystems in waters 
that form part of Canada or in which Canada has sovereign rïghts under international 
I a w ~ . " ' ~ ~  The Act goes on to state that: 

30. The national strategy will be based on the principles of 

(c) the precautionay approach, that is, erring on the side of caution. 

At the provincial level, the Alberta Environmental Protection and Enhancement Act provides 
that the mere threat of damage resulting fiom the release of a substance into the environment 
is sufficient for a conviction under the Act: 

98(1) No person shall knowingly release or permit the release into the environment of a 
substance in an amount, concentration or level or at a rate of release that causes or may 
cause a significant adverse e f f e ~ t ~ ' ~ '  

Other jurisdictions are giving serious consideration to the inclusion of the 
precautionary principle into future environmental legislation. For example, in a recent 
legislation discussion paper the Province of British Columbia's Ministry of Environment, 
Lands and Parks made the following recornmendation with respect to the proposed British 
Columbia Environmental Protection Act (BCEPA): 

14' Suprcqnote61 ats.6l(l)(a).  

149 Supra. note 6 1 at prcarnble. 

''O S.C.1996.c.O-2.4, s .29. 

15' Supro. note 63 at S. 98(1). See also the Ontario Wder Rrsaurcer Act. RS.0. 1980. c. 361. S. 16(1). 



The BCEPA should provide a strong bais  to not allow or to control a discharge if damage 
or harmful effects are likely to be caused, even where there is inadequate or inconclusive 
scientific evidence to prove a conclusive link between emissions and effect~. '~'  

While questionable, this appears to be an improvernent over trying to run with "no evidence". 

3.4.2.4 The Search for Scientific Tmth and the Finalitv of Leral 
Decision-Making 

A third, related incompatibility between science and law in environmental decision- 
making which appears to exist widiin the uncertainty interface is fomd within the goals and 
objectives of the scientific and legal systems themselves. The scientific community is 
primarily concemed with determining the "tnith" of a scientific issue, and in its attempt to 
resolve uncertainty is continually prepared to seek out new knowledge and to discard old 
views in favour of such new knowledge. This may be contrasted with the main focus of the 
legal systern, which is the conclusive and final resolution of the jurisprudential issue which 
is put before it. When these two objectives are brought together in the context of an 
environmental decision-making forum charged with the resolution of a particular 
jurisprudential issue which contains a scientific component, the fundamental incompatibility 
between these objectives manifests itself in three ways. 

First, in their quest to resolve scientific issues required in order to decide 
ju.risprudentia1 disputes, decision-makers faced with scientific uncertainty may be reluctant 
to give appropriate recognition to new scientific knowledge. This was shortcoming was 
recognized by the United States Supreme Court in Daubert: 

It is m e  that open debate is an essential part of both legal and scientific analyses. Yet there 
are important differences between the quest for tmth in the courtroom and the quest for tmth 
in the Iaboratory. Scientific conclusions are subject to perpetuaI revisions. Law, on the other 
hand, must resolve disputes finally and quickly. The scientific project is advanced by broad 
and wide-ranging consideration of a multitude of hypotheses, for those that are incorrect 
will eventually be shown to be so, and that in itself is an advance. Conjectures that are 
probably wrong are of little use, however, in the project of reaching a quick, final and 
binding IegaI judgment - often of great consequence - about a particular set of events in the 
past. We recognize that, in practice, a gatekeeping role for the judge, no matter how flexible, 
inevitably on occasion wiII prevent the jury from learning of authentic insights and 
innovations. That, nevertheless, is the balance that is struck by the Rules of Evidence 

152 Province of British Columbia Ministry of Environment, Lands and Parh,  New Approaches ro Environmental Pro~ection in Brirish 
Columbia: A Legislarion Discussion Paper (1 992) ut 20. 



designed not for the exhaustive search for cosmic understanding but for the particularized 
resolution of legal disputes.'53 

T ' u s ,  authentic insights and innovations may be lost in the greater volume of scientific 
evidence which supports an older more well established scientific theory. 

Second, when asked by the legal system to provide their opinions in the form of 
expert evidence with respect to scientific issues, scientists rely upon their understanding of 
the scientific information available at that point in time, and provide their opinions with 
respect to the scientific issue based on that information. Presented with new scientific 
information six months later, an expert scientific witnesses' opinion might change. However, 
for the rnost part the legal system is no' concemed with the change in scientific opinion. 
Rather, its concem with scientific information is Iimited to the assistance which that 
information provides in resolving the larger jurisprudential issue. Once the jurisprudential 
issue has been resolved, the legal system has little interest in re-opening the matter at a later 
date to accommodate new developments in scientific information.'" This incompatibility 
bebveen the scientific and legal systems has been summarized as follows: 

... in rnost jurisprudence issues there is either no objective truth, or the truth consists of the 
determination of an individual's past act, rather than a repetitive and predictable law of 
nature. 

For example, scientists have an innate belief that there is an objective truth 
underIying the question of whether or not formaldehyde is a human carcinogen, or the extent 
to which an individual is at risk of leukaemia following exposure to a given level of 
benzene. Moreover, they have an optimistic faith that such truths will eventually be 
revealed. The legal profession, however, is more concerned with questions as to whether 
an event - such as whether exposure to a substance caused cancer - is more likely than not 
and need not concern itself witl~ any outcome which becomes known after the litigation is 
c ~ r n p l e t e . ' ~ ~  

15' supra, note 3 1. 

lS4 This places the expert scientific witnesses in a dificutt position, in that the witness is required to provide a scientific opinion bascd 
on information for which a drgrer of uncrnainty exists, in the Ztnowledge that the opinion rnay have consequences tor the 
jurisprudential issue which are final and rnay not be revisited. Yet subsequent changes in scientific knowledge rnay show the espert 
to have been wrong with his potentially influential testirnony. 

ls5 Goldstein. Bernard D.,"Risk Assessrnent and the Interfacc Benveen Science and Law" (1989), Columbia Joitrnal of Environmerrd 

Law, Vol. 14 No. 2,343 at 346. In this context the author appears to be using the term risk ro refer to an increased "chance" or 
"probability" of injury. It rnay be recalled that the element of chance or probability is only one elemrnt of a cornplete notion of risk 
as used in this thesis. 



The thïrd indicator of this incompatibility is to be found in the fact that most legal 
rules of procedure which apply to courts and administrative tribunals engaged in 
environmental decision-making fail to require that uncertainties which are found to exist be 
recorded within the written record of environmental decisions. Indeed, there appears to be 
a general reluctance on the part of environmental decision-makers to publicly acknowledge 
the existence of scientific uncertainty with respect to their decisions. In discussing this 
reluctance in a 1981 speech to the American Bar Association Mr. Justice David Bazelon of 
the United States Court of Appeals for the District of Columbia Circuit observed: 

Perhaps scientists, who seek to conquer uncertainty, do not see eye to eye with 
regdators who must act in spite of it. A research scientist is usualIy acuteIy aware of the 
tenuousness of his assurnptions, the competing interpretations of his data, and the iimits of 
his knowledge. He presses onward upon the Iine between the known and the unknown. He 
does not resist disclosure; indeed, his career advances through it, If anything, the scientist 
is more likely ta overemphasize uncertainty than to hide it. Those who must make practicai 
decisions, on the other hand - physicians and engineers as well as regulators - cannot aIways 
afford science's luxury of witholding judgment. Indeed, they may be tempted to disregard 
or even suppress any lack of confidence they may have.'56 

It is submitted that this reluctance on the part of the Legd system to recognize the existence 
of scientific uncertainty within environmental decisions creates an illusion of certainty with 
respect to the conclusiveness of the scientific evidence upon which such decisions are 
based? This in turn has the effect of queHing the argument that jurisprudential decisions 
based upon scientific information containing a substantial degree of uncertainty should be 
subj ect to future review, whic h may explain why many legal environmental decision-making 
procedures do not contain provisions for taking account of füture scientific developments 
which might conceivably remove some of the uncertainty upon which the earlier decision 
was based. Generally speaking the opportunity to revisit a matter is reserved to criminal 
matters where the conviction of an accused is later challenged on the basis of new scientific 
evidence. A Ieading example is where DNA evidence may now be availabIe to support an 
acquittal. However, one must question why revisitation of criminal convictions on the basis 
of changing facts is accepted yet similar provisions are not available in rnatters of arguably 
equal importance to our society such as environmental health? 

Bazelon. D a ~ i d  L.. "Science and Uncenainty: A Jurist's View" (1981), Harvard Environmental Law Review. Vol. 5 No. 2,109 at 

213. 

15' As noted earlier, this phenornena also rnakes a case analysis approach to IegaI research in this axa of little or no vaIuc. 



3.4.2-5 Eurooean and Arnerican Solutions 

The literature also reveals that a wide variety of solutions to problems involving 
uncertainty in environmental decision-rnaking have been attempted, particularly in Europe 
and the United States. These solutions have prirnarily airisen in the context of civil lawsuits 
based upon an increased chance of injury reculting from human exposure to potential 
environmental hazard. 

In Europe, a number of jurisdictions have adopted an approach where a cause of 
action based on increased chance of future injury contemplates that a claimant who is 
wrongfully exposed to a contaminant with a known propensity for causing a particular illness 
at sorne fiiture date is awarded damages in direct proportion to the probabil@ of the illness 
actually occurring. Thus for exarnple, if a claimant is wrongfùlly exposed to a chernical 
compound which contains a carcinogen which has a scientifically established probability of 
causing cancer in 10% of the population so exposed, the claimant is entitled to damages in 
the amount of 10% of what wodd be received if a similar cancer developed immediately 
upon exposure. 

The advantages of this system are that it provides claimants with certainty and 
immediacy with respect to their quantum of liability, while at the sarne time relieving 
claimants of the burden of proving the existence of Iatent injuries. However, this sy stem has 
a number of significant problems. First, this approach is mispiided in that with respect to 
most exposures the percentage of the population who will develop cancer in response to a 
given exposure cannot be known with either reasonable precision or acceptable accuracy. 
Second, in practical tems the expectation of a scientifically established probability of 
developing cancer is not achievable. Third, this approach over compensates those who never 
develop injuries and under compensates those who actudly do develop illness. Fourth, such 
a clairn relies primarily upon speculative evidence. Finally, to allow such claims may 
encourage a flood of specuiative lawsuits. 

The European approach has been Iargely rejected In the United States, primarily 
because such an approach is antithetical to the fundamental principle of tort law that there 
can be no compensation in the absence of actual immediately apparent or detectabIe injury. 
However, in recognition of the difficulties presented by scientific uncertainty in resolving 
jurisprudential disputes involving environmental exposures some Arnerican jurists appear 
willing to explore potential solutions to this problem.'s8 For exarnple. when asked to consider 

Is8 For a detailed discussion on this topic sceWillis, Richard H. and Metches, Joseph M., "Compensation For Imagination: Ernerging 
(And Persistent) Theones Of Recovery In Toxic Tort Cases". Environmental. H m r d o u s  Waste a n d  Toxic Tort Litigation 
S'mposium (Chicago: Defcnse Research Institute Inc., March 18 -20 1993, A-1). See also Ashton, David P.C., "Decreasing The 
Risks Inhcrent in Claims for Increclsed Risk of Future Diseasen, 43 University of Miami Law Revieiv 108 i (1989). 



the vdidity of a claim for injuries based directly on a claim of an increased chance of 
contracting cancer as a result of wrongfid exposure to a toxic substance, one California 
District Court judge observed: 

This issue goes to the very heart of our tort systern, and it divides courts and 
commentators. The tort system evolved to redress the wrongs of a society where injuries 
were much more direct. The issues of lengthy latency penods and increased risks of cancers 
are relatively new to our system of laws. The greatest lesson that we can draw from the 
cornmon law of torts to apply here is that the systern must evoIve to meet the needs of 
s o ~ i e t y . ' ~ ~  

Consistent with this view, a nurnber of innovative solutions to the problem of 
scientific uncertainty have been attempted by Arnerican courts, some of which are 
summarized below. 

a)  Injury to Immune System 

Where scientific uncertainw arises as a result of wrongfiil exposures which do not 
manifest themselves in the forrn of actual physical injuries in the conventional sense, but 
which cause injury to the immune system, thereby increasing the probability of future injury 
in the f m  of contracting future illness, a few courts have taken the position that such an 
increase in the probability of future injury is cornpensable. This theory of recovery is 
currently identified by a variety of narnes including "Chernically Induced AIDSJJ, 
"Chernically Induced Immune Disregdation SyndromeJJ (CIIDS) or "Systemic, Progressive 
Chernicd IntoxicationJ'. 

For example, in Barth v. Firestone Tire and Rubber Co. a California court 
considered an application by a defendant tire manufacturer to dismiss a claim by a former 
employee which aileged, inter alia, injury to the clairnanr's immune system which would 
render him more susceptible to developing various forrns of cancer as a result of exposure 
to toxic chernicals in the course of his employment. The court dismissed the application, 
finding that a valid cause of action existed: 

B a h  v. Fires~one Tire and Rubber Company. 661 F. Supp. 193 (N.D. Cal. 1987) at  196 per Aguilar J. In this context the author 
appears to bc using the term rïsk to rcfer to an increased "chance" or "probability" of injury. It  may be rccalled that the element of 
chance or probability is only one element of a cornpletc notion of risk as used in this thesis. 



The Court here notes the troubling and cornplex issues raised regarding the nature 
of a legal injury. In this case, the plaintiff has already pled a current IegalIy cognizable 
injury by alleging damage to his immune system .., .16' 

While the notion that a clairnant shodd be compensated for the injury of loss of 
immune systern may appear attractive on the surface in that it is an actual imrnediately 
apparent or detectable injury, this solution is inherently flawed, in that loss of irnmunity does 
not give us any indication of the type of injury which the claimant may or may not suffer in 
the h t u r e  as a result of that loss. Any attempt to compensate for future injury is pure 
speculation on the part of the courts, and in no way resolves the scientific uncertainty which 
will exist until such time as the injury actudly occurs or the claimant dies from some 
unrelated cause. 

b) Fear of Future hjuuy 

Where there is scientific uncertainty with respect to whether an injury rnay develop 
in the future as a resdt of a wrongful exposure which increases the chance of incurring an 
injury some U.S. courts have gone so far as to aI1ow clairns for fear of developing the injwy, 
irrespective of whether it actually develops or not. This claim is essentially an extension of 
the traditional common law cause of action for nervous shock recognized across the common 
law world. While most American courts which have allowed this claim have required that 
actual physical injury must have occurred,16' some have given a broad interpretation to the 
concept of actual physical i n j ~ r y . ' ~ ~  Other courts have gone so far as to allow dus type of 
claim in circumstances where emotional distress has occurred as a result of exposure where 
no injury is immediately apparent, but there is a reasonable ground for the plaintiffs fear that 

'" Ibid.. at 197, per Aguilar J.  

16' See for example. Eagle-Picher Industries v. Cox (48 1 So. 3d at 529 (Fla. App. 1983)). 

''' Particiilarly notewarthy are those cases where the courts have found that the contracting of an immune disorder from an exposure 
satisfics the actuaI physical injury requirernent and is therefore compensable. For example. in Anderson v. K R  Grace and Ca(638 
F. Supp. 1219 (D. Mass. 1986))., a Massachusetts coun considered an application by corponte defendants for summary judgnent 
with respect to a claim by a group o f  plaintiffs for, Nller alia, emotional distress resulting fiom a fear o f  developing Icukernia after 
ingesting water contaminated with chemicals including trichlorocthylene and tetrachloroethelyne. The defendants argued that these 
claimants were not entitled to recover as the plaintiffs' emotional distress was not caused by nor did it cause any physical injury. 
The court rejected this argument, finding that subcellular damage, which could not be detected by the victim but could be detected 
by medical experts was suffrcient to meet the rcquirement that thc emotional distress was the result of physical injury. The court 
summm-zed its tindings in this way: 

None o f  these claims for emotional distress arise from physicaI injuries caused by defendants' conduct Accordingly, they 
are not compensable under ... ordinary principles of recovery for mental suffering. 

However, certain elements of plaintiffs' emotionai distress stem from the physical h m  to their immune 
systems allegedly caused by the defendants' conduct and are compensable. 



a latent injury has been suffered which may manifest itself at sorne later date.I6j 

c) Ongoing Medical Monitoring 

In order to resolve issues of scientific uncertainty arising in the context of 
jurisprudential disputes involving exposure to potentially hamiful chemicals still other 
American courts are viewing with approval compensation for costs associated with 
determining on an ongoing basis the existence, nature and extent of injuries which have 
occurred or which rnay occur in the Variously known as "ongoing medical 
monitoring" or "surveillance darnage", this theory of recovery takes the generally accepted 
principle of personal injury Law that a person who is injured as a result of an occurrence has 
the rïght to undergo and recover the cost of such medical exarninations as are necessary to 
determine the existence, nature and extent of such injuries, and expands that principle in 
situations of exposure to environmental contaminants t o  include exarninations of an ongoing 
nature in cases where the prima facie presence of injury is immediately apparent or 

Finally, some courts have gone so f a .  as  to allow this type of clairn in circumstances where emotional distrcss has occurrcd as a 
result of exposure where no injury is imrnediately apparenf but there is a reasonable ground for the plaintiff s tèar that a latent 
injury has been suffcred which rnay manifest itself at some later date. The l e a d i q  case in this arca is Hagerty v. L&L Marine 
Services Inc. (788 F. 2d at 3 18 (5th Cir. 1986)). In that case a plaintiff seaman brought an action against his employer for damages. 
inrer alia, for mental anguish due to fear of dcveloping cancer, incurred as a result of his being soaked by toxic chernicals. The 
defendant was granted surnrnary judgment by the District Court for the Eastern District of Louisiana on the ground that no cause of 
action had accmed. The plaintiff appealcd. The United States Court of Appeals (5th Circuit) reversed that dccision, holding that 
regardless of the existence of actual physical injury, a plaintiffis entitled to recover damages for serious mental distress arising frorn 
fear of dcveloping an injury if the requirernents of reasonability of the fear and a causal connection to the defendant's negligence 
can bc established. In giving the reasons for its decision the court stated: 

The physical injury requirernent like its counterpart, the physical impact requirernsn~ was dcveloped to provide courts 
with an objective means of ensuring that the alleged mental injuty is mot feigncd. W. Prosser. The Law of Torts 54. at  
330-333 (4th ed. 1971). We believc that notion to be unrealistic. It is doubtful that the uier of fact is any lcss able to 
decide the factor extent of mental suffering in the evcnt of physical injury or impact. With or without phpsical injur). or 
impact, a plaintiff isentitled to recover damages for serious mental distress arising frorn fear of developing cancer where 
his fear is reasonable and causally related to the defendant's negligence. The circumstances surrounding the fear- 
inducing occurrence may thernsclves supply sufficient indicia of genuineness. It is for the jury to decide questions such 
as the existence, scverity and reasonableness of the fear. 

16' This may be distinguished frorn claims for enhanced chance or pmbabiliry of injury. '... which seek compensation for the anticipatcd 
h m  itself. proportionately reduced to reflect the chance that it will not occur." (Cook v. Rochvell Intern. Corp. (755 F. Supp. 1468 
at 1477 (D. Colo. 1991) per Babcock, Dist. Judge). 



detectable'" and even in cases where it is n ~ t . ' ~ ~  

These European and American attempts at addressing the issue of scientific 
uncertainty in the context of civil jurisprudentiai disputes furilier illustrates the universal 
nature of this problem. However, the solutions which have been tried in these other 
jurisdictions do little more than illustrate the inability of either the scientific community or 
the legal system to cope with the problem. Rather, with the exception of ongoing medical 
monitoring, these solutions appear to be directed toward rnaking decisions with respect 
jurisprudential disputes in spite of scientific uncertainty rather than attempting to resolve the 
underlying problem of uncertainty itself. In fact, solutions such as the European approach 
of awarding darnages in direct proportion to the probability of the illness actually occurring 
or the Arnerican solution of awarding damages for Ioss of immune system and future injury 

16' The standard policy argument against the principle of ongoing medical monitoring in personal injury cases as a whole has been rhat 
such an approach is unfair to defendants (and their insurers) in that the quantum of damages remains uncenain over an extended 
period of time- For this reason the traditionai approach to determining damage awards has been for experts appearing on behalf of 
piaintiffs and defendants to provide evidence to the courts which consist of predictions as to the nature and extent of both present 
and future injuries incurred by plaintiffs as a result of an occurrence, and for the courts to make immediate and final decisions on the 
basis of that evidence. White this approach rnay ultirnately lead to individual plaintiffs being over or under compensated for their 
injuries. it does provide defendants and their insurers with a high dcgree of immediate certain- with respect to the quantum of  their 
Iiability. There are indications that this traditional policy consideration may be overshadowed by a growing perception amongst 
judges that environmental impairment cases rnay raise unique issues which require onjoing rnedicai monitoring in order to 
adequately to cornpensatc injured parties. 

16' The basis for this approach has been well summarized as follows: 

Those courts accepting medical monitoring as a new cause of action or element o f  darnages often do so despite the 
absence of physical injury, reasoning that the necessity for perïodic medical exams in order to determine the onset of 
injury is a reaI and present damage in itself. But for the wrongfut exposure. plaintiffs would not be required to seek 
medical attention, therefore the costs of specific medical su~ei l lance incurred as a result of the wrongful exposure. if 
proved by competent expert testimony, are recoverable. 

(Willis. Richard H. and Melchers. Joseph M., supra, note 148 at A-27-28). 

For a detailed discussion on this topic see Slagel, "Mcdical Surveillance Damagcs: A Solution to Inadequate Compensation of Toxic 
Tort Victims", Indiana LaivJorrrnaf, Vol. 63, 1988,849 and Gara. "bledical Surveillance Damagcs: Using Cornmon Sense in thc 
Common Law to Mitigate the Dangers Posed by Environmental Hazards", Harvard Environmentof Law Review. Vol. 12, 1988,265. 

A number of ntionales are given which support the awarding of costs for ongoing medical monitoring in situations whcre an 
exposure to a contaminant may result in an injury which rnay not be readiIy apparent First, there may be a latency period with 
contaminant exposure wherein an illness resulting from the exposure may not manifest itself for months or even years. Ongoing 
medical monitoring rnay be able to detect the early stages of the illness, thereby reducing the time period for awareness and 
treatment o f  the illness. Second, early detection o f  a latent illness may be critical to establishing a clairn within the time allotted by 
the various statutes of Iimitation. Third. in the absence of ongoing medical monitoring it may be difficult to establish a causal link to 
the earlier contaminant exposure when an illness finally appears. Fourth. in the absence o f  ongoing medical monitoring an illness 
with a latency penod opens the door to the defence ofuintervening cause". It is suggested that this possibility increases in proportion 
to the length of the latency period. Finally, the longer that a contaminant caused ilIness remains undetected the grcaler is the 
possibility that a potential plaintiff will be unable to locate a solvent defendant. 

See also Friends For All Children Inc. v. Lockheed Aircrafr Corp., (746 F. 2d 8 1 6.825 (D.C. Cir. 1984); Askey v. Occidemal 
Chernical Corp., (102 A.D. 2d 130,477 N.Y.S. 2d 242 (1984); and Merry v. Westinghouse Eleclric Corp. (684 F .  Supp. 847 (M.D. 
Pa. 1988)). 



resulting fkom that Ioss reinforce the determination of Iegal systems to resolve jurisprudential 
disputes irrespective of the existence of solid scientific evidence upon which to base such 
decisions. Even more questionable is the American approach of awarding darnages because 
of scientific uncertahty. 

Scientific Information and Environmental Decision-Making: Standards 

The fourth area identified as containing problems between science and law in 
environmental decision-making involves the relationship between scientific information and 
environmental decision-making standards.'68 This issue includes both 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 hearings. These may be collectively refened to as the "environmental 
standards interface". 

3 -5.1 Ex~erïence Based Observations 

Ln order to be effective, decision-making standards such as those cornmonly found 
in environmental protection legislation must take account of the scientific information 
available. Expenence based observations of the author and advisory team revealed a sense 
that such standards do not always reflect the state of science. Observations of this problem 
covered a wide range of situations, but primarily focussed on quantitative environmental 
standards. These observations included examples where pollution standards were 
unjustifiably restrictive due to a negative public perception with respect to a particular 
CO mpound- Other examp les invo lved a failure to institute sufficiently stringent regulation 
where scientific concerns may have taken a back seat to overriding economic or political 
concerns. 

The difficulty which arises when scientific information must be relied upon for 
setting environmental standards goes back to the unrealistic expectations which are held out 
for scientific information and its ability to guide complex decisions. In keeping with the 
asyrnmetry of decisions which has been referred to earlier, scientific knowledge is ofien able 
to tell us when something is not true, but it is ofien much more difficult to know that 
something is m e .  In other words, major scientific principles upon which our understanding 
of the universe is constructed allow us to scope out problerns to say whether a particular 
scenario or hypothesis can be d e d  out. If we de& the laws of gravity or of themodynarnics 
or conservation of mas ,  we will conclude that the hypothesis is not plausible and can be 
eliminated. But applying such principles to rule out sorne possibilities inevitably leaves 

16' This should bc distinguished from legal standards of proof. 



enormous scope for rernaining possibilities. So, adoptuig a precautionary approach to 
environmentai and public health regdation we have often evaiuated standards from the 
perspective of wanting to be reasonably certain that there will be no measurable h m  below 
the specified level. Recognizing the asymmetry of scientific evidence means that we do not 
necessarily expect to find hami if we exceed the levels at which we are very confident that 
there should be no h m .  The expectation that science c m  precisely charactenze this grey 
zone between harm and no h m  is a recipe for frustration - yet it is one which is comrnonly 
applied, or at least implied. 

Just as problems were perceived to exist with respect to the use of scientific 
information in establishing environmental decision-making standards, so too was there a 
perception by the author and advisory tearn that problems may exist with respect to the 
translation of scientific information into those decision-making standards at environmentai 
decision-making processes such as trials and hearuigs. These perceptions took a variety of 
forms, particularly focussing on problems associated with meeting loosely defmed nomative 
environmental standards.'69 

While the quantitative standards approach creates difficuities for those who are 
charged with the responsibility of creating such standards, this approach does have the 
advantage of removing much of the uncertainty f?om decisions faced by "secondary" 
environmental decision-makers such as judges and members of administrative boards and 
tribunds in translating scientific information into those standards.l" For exarnple, in the 
quasi-criminal context the decision-maker is only required to look retrospectively at past 
events to determine whether the conduct of an accused resulted in a release of a contaminant 
in excess of the standard prescribed in the legislation. While an additional element of 
uncertainty faces secondary decision-makers in an administrative law context, in that they 
are required to prospectively decide whether a resource development or planning proposa1 
will meet prescribed Iegislative standards, these decision-rnakers avoid uncertainty with 
respect to setting the standard itself, ody  addressing the issue of a proponent's future ability 
to meet it. 

169 See discussion infra, a t  section 3.5.1- 

"O Other advantages of the standard-based approach include the utiliwtion of  cxisting governrnent resources such as enviranrnent and 
health departments to assist in determining standards; allowing these govemrnent departments to continue to monitor the situation 
and change the standards in response to scientific developrnent; reducing the cost o f  litigation associated with effect based 
legislation, as it is no1 necessary for litigants to establish what the standard is before determining whether it has been met; it allows 
the public to more easily review the government's enforcemcnt record; it increases public confidence in the system as discretion is 
employed at the initial stage, which is industry wide, rather than later on an individual basis; and it creates a climatc of certainty 
with respect to what the standard is. 



While the effect-based approach elirninates the need for the Iegislator to address the 
inevitable uncertainty associated with the creation of quantitative standards, it often replaces 
it with even greater uncertainty, in that decision-making responsibilities are transferred to 
secondary decision-makers who are required to address issues of uncertainty not only in 
determining whether the standard has been met, but also in determining what the standard 
actually is. For example, a common problem which occurs with normative standards is that 
they may be subject to variation fiom decision to decision. This is due to a wide range of 
factors, rnost notable of which is the degree of cornmitment to the prosecution of an 
environmental regdation. That is, limited resources devoted to prosecution result in the 
establishment of relatively lax environrnental standards. Strong opposition, including the 
presentation of certain types of expert scientific evidence, rnay have the effect of raising the 
standard to unreasonably strict levels. A similar situation exists with respect to the degree 
of opposition which is encountered regarding a proposed project at an administrative 
approval hearing. It is this high degree of uncertainty associated with normative 
environmental standards which has led industry to label such standards as "moving targets" 
and to express a preference for quantitative standards. It is submitted that this uncertainty 
associated with the establishment of normative environmental standards on the b a i s  of 
inconsistent scientific information is fundamentally incompatible with a legal system which 
places a high value upon certainty. 

3 -5 -2 Review of Literature 

Experience based observations of the author and advisory team which indicate 
problems in the use of science in the establishment of legai decision-making standards and 
the translation of scientific information into those standards at environrnental trials and 
administrative decision-making processes found support in the legal and scientific Iiterature 
and were supplemented by additional problems. A review of some of the more interesting 
problems identified in the literature follow. 

a)  Quantitative Standard Environmental Legislafion 

The first approach used in establishing standards within environmental legislation 
requires the legislator in its role as "primary" decision-maker to review the available 
scientific information, including any scientific uncertainties which it may contain, and 
integrate the 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 most ofien take the form of precisely described measurable levels set out within 
regdations enacted under the authority of parent environmexîtal legislation. An example of 
this quantitative standard approach is set out is the Alberta Environmental Protection and 
Enhancement Act: 



97.(1) No person shall knowingly release or permit the release of a substance into the 
environment in an arnount, concentration or level or at a rate of release that is in excess of 
that expressly prescribed by an approval or the regulations.'7' 

The Substance Release Regulation enacted pursuant to the Environmentul Protection und 
Enhancement Act sets out a series of quantitative air particdate release prohibitions, 
including the following: 

8.(1) The concentrations of particulates in each effluent stream fiorn a source to the 
arnbient air shalI not exceed the following: 

(a) 0.20 grams per kilogram of effluent adjusted to 50% excess air for products 
of combustion resulting from the combustion of solid and liquid fiels including 
coal, coke, Iiogged fuel, distillate and residual fuel oils, but not including refuse;Iz 

With the standard-based approach, the issue of resolving scientific uncertainty rests 
prirnarily with the legislator. While to the casual observer this forrn of legislation may 
appear to resolve or at least rninimize scientific uncertainSr, in reality it is often little more 
than a compromise solution to a difficult environmental issue. It is well said that: 

Pollution control legislation is typicalIy drafied in Ianguage which suggests that 
implementation is a straightforward, alrnost mechanical process, when in fact govemrnent 
offkials are attempting to cope with unstated unresolved scientific, political, teclmical and 
economic factors.In 

It is subrnitted that in its present format the quantitative standard approach creates a 
potential for incompatibility between the scientific and Iegal systems in environmental 
decision-making. Whereas the scientific cornmunity is concemed with providing the best 
available technicd information relating to environmental issues, such information is only one 
element to be considered by the legislator, who may also consider such diverse factors as 
public perceptions of environmental issues, politics, economics and social concems in its 
environmental standard setting pro ces^."^ This may result in the establishment of 

17' Supra. note 63 at S. 97(I). 

172 Alta Reg. 124/93, as arnended by Alta Reg. 191196. 

17' Wcbb. Kernaghan, "Bttwcen Rocks and Hard Places: Bureaucrats, Law and Pollution Conuol" in Paehlke, Robert and Torgerson. 
Douglas, eds., Managing Leviathan: Environmental Politics and the Administrative Srnte. (Peterborough: Broadview Press. 1990) at 
7. 

174 For a dctailed discussion on this point see Jensen, " Kenneth P., "Risk Asscssrnent" Environmental Science Far Lawyers 
(Vancouver: Continuing Legal Education, 1993) ch. 7; and Paustenbach, D.J., The Risk rIssessmerir of Environmental and Human 
Health Ha-ar& (New York: John Wilcy & Sons). 



environmental standards which do not reflect scientific realities. The incompatibility arises 
when the scientific input becomes such a minor input that it no longer has any meaningful 
iduence on the decision- The absence of scientific realities within environmental standards 
may in turn make the meeting or failure to meet such standards little more than a legal 
fiction, in that the meeting or failure to meet such standards may have little or no rational 
connection with environmental h m .  

b) Normative Standard Environmental Legislation 

The second approach employed in establishing standards in environmental legislation 
in Canada involves the legislator setîing normative (non-quantitative) standards based on the 
lleEects" of an event. You may recall our earlier exarnple of this effect-based approach in a 
quasi-criminal context fowid in section 35.(1) of the federal Fisheries Act, 175 which States: 

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

While the Act clearly provides that the standard is one of "harm, the decision as to what 
actuaily meets this standard is left up to the individual secondary decision-maker to decide 
on a case by case basis. 

The effect-based approach is also used the context of provincial environmental 
protection legislation. A typical example is found in Alberta's Environrnenral Protection and 
Enhancement Act, which provides that: 

98(1) No person shaII knowingly release or permit the release into the environment of a 
substance in an amount, concentration or level or at a rare of release that causes or may 
cause a significant adverse effe~t.' '~ 

The primary advantage of the effect-based approach is that it eliminates the need for 
the legislator to address the inevitable uncertainy associated with the creation of quantitative 
standards. However, by transfemng the responsibility to the secondary decision-maker, the 
uncertainty issue arises at a different level, it does not disappear. 

17' supra, note 55. 

''' Supra, note 63 at S. 98(1). 



3.6 Suitability of Lepal Institutions and Procedures to Address Scientific issues 
in Environmental Decision-Makinq 

The fi& area in which problems between science and law in environmental decision- 
making is indicated is the use of legal decision-making institutions such as courts of law and 
administrative tribunals, and Iegal procedures such as are found in d e s  of court, rules of 
evidence and d e s  of administrative hearing procedure for the resolution of scientific issues 
in environrnental decision-making. This may be referred to as the "institutional/proceduraI 
interface". 

Ex~erience Based Observations 

Experience based observations of the author and advisory team suggest that problems 
of an institutionai nature also exist in the use of scientific information in environmental 
decision-making. While these experiences and observations are varied, a common theme is 
that current legal institutions and procedures have significant problems in addressing 
scientific issues in environmentai decision-making. 

A primary concern which was identified by both the author and members of the 
advisory tearn was that rules of procedure used by environmental decision-makers such as 
courts and administrative tribunals often contain rigid time requirements which apply to al1 
rnatters coming before a decision-maker, regardless of the magnitude or scientific complexity 
of a matter. A good illustration of this problem is found in many environmental assessment 
hearings conducted pursuant to the Canadian Emironmentd Assessrnent Act (CEAA).'" An 
application coming before a CEAA panel for a public hearing contemplates a procedure 
whereby the scope of a proposed work or activity rnust be completed by a panel (including 
public review) within a fixed time penod established by the panel. Ironically, that time 
period is often established in advance of the panel even understanding the magnitude or 
complexity of the proposed work or activity to be scoped - hence the need for scoping in the 
first place! Once a scoping exercise has been carried out, a CEPLA panel has issued a 
directive to a project proponent with respect to the scope of the Environmental Impact 
Staternent (EIS) to be prepared, and the proponent has prepared and submitted an EIS to a 
panel, that panel then sets a deadline for interested persons to review and respond to the 
sufficiency of the environmental impact statement provided by the proponent. The 
experîence of the author and several rnembers of the advisory team has been that in many 
cases the amount of time allotted for review of the suffkiency of the EIS is woefully 

177 Supra. note 60. 



inadequate? A graphic illustration of this problem is seen in the environmental impact 
assessment of the proposal put forward by BHP/Diamet for approval of Canada's first 
diamond mine in the Lac de Gras region of the Northwest Territories. The environmental 
impact statement provided by the proponent of the mine included thousands of pages of 
technical information which covered such diverse subjects as mine site excavation and 
disposal of waste rock, water quality and fish habitat, effects on local animal populations, 
socio-economic impacts on local Dene communities, and reclamation and decommissioning 
of the proposed mines. The Agency took the position that those who wished to evaluate the 
project should upon receipt of this information be able to translate it into aboriginal 
languages where necessary (translated copies were no t provided) review the information in 
its entirety, retain the necessary expertise to evduate the scientific information, have the 
project evaluated by the appropriate scientific experts, develop a position and submit a 
response within a 3 month time fiame. Such unreasonable tirne constraints inevitably impair 
the quality of the decision-making process. 

Another problem relates to the purpose of administrative environrnental decision- 
making processes. W e  the purpose of some processes are clear, others may be misleading. 
For exarnple, the author and advisory team have noted a problem in this area with the Federal 
Environmental Assessment process. A reading of the Canadian Environmental Assessment 

may leave one with the impression that the Parliament intended that activities and 
works which rnay have negative environrnental impacts must be subjected to a thorough 
review, However, fiom a practical perspective, implementation of this fegislation by the 
Canadian Environmental Assessment Agency often paints a very different pichue. Some 
Federal environmental assessments leave the impression that the primary purpose of the 
process is to facilitate public participation in the decision-making process rather than to 
conduct a thorough review of proposed activities and works. As such, a Federal review may 
be little more than a public relations exercise intended to deflect public scrutiny of a 
proposed project by convincing the Canadian public that a thorough review is being 
conducted. As a result the process may even operate to discourage a thorough environrnental 
assessment. The BHPDiamet CEAA environmental assessment process referred to earlier 
provides an excellent example of this problem as welI. A panel appointed by the Canadian 
Environmental Assessment Agency decided upon a public hearing process where it would 
hold general hearings in a series of communities followed by a hearing in the City of 
Yellowknife to consider technical issues. Prior to the technical hearing and during the 
technical hearing itself the Panel demonstrated a reluctance to hear detailed scientific and 
technical information. At one point in the technical hearing reserved for the subject of 
environmental management plans, in response to a series of objections by an intervenor 

17' These problcms appear to be particularly acute in situations whcre îhere is considerable pressure for a speedy EIA recornrnendation 
to the Minister o f  Environment by a panel. 



relating inter alia, to the failure of the Panel to allow sufficient time for expert scientific 
witnesses to present uiformation relevant to the issues before the Panel, rather unbelievably 
the Panel Chair responded: 

I would also like to stress that this is not a technical review, per se, As we were directed or 
informed by the CEAA - the Canadian Environmental Assessrnent Agency -- if government 
had wanted a technical review, they would have gone out and hired a bunch of engineers. 
I wouid like to remind you of the overall context in Canadian society in which this review 
takes place. It occupies a spot in the regdatory system. This panel and this panel's review 
is not the 1st stop, in the event this panel recomrnends that this project proceed- There will 
be downstream regulation of this project if it is allowed to proceed. So it isn't a technicaI 
review, per se.Ia0 

If a Federal environmental assessrnent is not a technicd review, then what is it? What other 
technical review opportunities are present in which a dialogue on scientific issues may take 
place? 

A third issue identified by the author and advisory tearn related to the expertise of the 
membership of administrative tribunals. Administrative law is based on the premise that the 
sovereign appoints a statutory delegate to perforrn a duty on the basis of the special 
qualifications of that delegate. This presumption was confirmed by Wilson J. in National 
Corn Growers Association v. Canada (Import Tribunal): 

Canadian courts have struggled over time to move away frorn the picture that Dicey 
painted toward a more sophisticated understanding of the role of administrative tribunals 
in the modem Canadian state. Part of this process has involved a growing recognition on the 
part of courts that they may simply not be as welI equipped as administrative tribunals or 
agencies to deal with issues whic Parhament has chosen to regulate through bodies 
exercising delegated power, e.g., labour relations, telecommunications, financial markets 
and international economic relations. Careful management of these sectors often requires 
the use of experts who have accumulated years of experience and a specialized 
understanding of the activities they super~ise.'~' 

Is0 
NlYTDiamonds Projed Environmenrd Assessmenr. Federal Environmental Assessrnent Panel Public Hcuing Transcript. Tcchnical 
Session - Environmental Management Plans, Yellowknife. Northwest Temtories, February 16, 1996, pcr Letha MacLachnan, Panel 
Chair. 



Thus for exarnple, it is presumed that the membership of a planning board are appointed 
because of their expertise in the field of planning. It is for this reason that courts will often 
show a considerable degree of deference to decisions made by these statutory delegates, even 
though such decisions rnay be unreasonable or even patently unreasonable. While many 
statutory delegates are highiy qudified individuals, the experience of the author and advisory 
team has been that a significant number of appointments to administrative tribunds are little 
more than political patronage appointments in which appointees have little or no expertise 
with respect to the area in which they have been appointed. Thus, the "special qualifications" 
of statutory delegates may be litde more than an affiliation with a government which requires 
assurances that the actions of its statutory delegates on matters corning before it will for the 
most part be consistent with that government's policy. Three negative outcornes could 
potentially result: 

a) It will likely reduce the confidence in environmental decisions based on 
scientific information made by these ill-qualified statutory delegates. 

b It may result in a failure of administrative decision-making bodies to retain 
the respect of the scientific cornmunity. This failure rnay in turn result in a 
reluctance by scientists to participate as decision-makers in these processes. 

c It also calls into question the legitirnacy of the judicial deference which 
courts pay to the "expertise" of these boards. 

A final concem of the author and advisory tearn involved legal processes and 
procedures which bear little relevance to the practice of science. An example is the hearsay 
nile. The rule, simply stated is that information provided to a witness with respect to what 
another person said, did or saw is not admissible as evidence of the truth of the information. 
Expert evidence is an exception to the hearsay rule in that it allows a person qualified by a 
court as an expert to give opinions within the scope of their expertise based on evidence 
which they have heard or seen at the trial. However, in giving an opinion the expert witness 
fias rarely personally developed al1 of the scientific knowledge upon which he relies in giving 
the opinion. Rather, the expert witness usually wilI rely upon the scientific fmdings of others, 
often contained in scientific literature, in developing his opinion. This evidence is not 
directly presented before the court and thus can not be tested. However, it is indirectly 
considered by the expert who either accepts or rejects it when providing his opinion to the 
court. Thus, protracted arguments rnay ensue ove: whether scientific information which is 
relied on by an expert in developing an opinion, but which has not been tendered before the 
court as evidence, is admissible. 



3.6.2 Review of Literature 

Experience based observations of the author and advisory team which indicate 
problerns in the use environmental decision-making institutions and processes found support 
in the legal and scientific literature and were supplemented b y  additional problems. A review 
of some of the more interesting problems identified in the literature follow. 

Perhaps most noteworthy arnongst those problems identified in the literature is the 
use by the legal system of an adversarial approach which relies heavily upon the advocacy 
skills of legal counsel to bring d l  relevant evidence supporting their respective clients' 
positions before a trier of fact. The legal system has atternpeted to use this same approach in 
resolving the factual scientific issues which may a i s e  wi*n an environmental decision- 
making context. 

Whereas lawyers are concemed with factual scientific issues only insofar as they 
relate to the ultirnate goal of resolving environmentalIy baçed jurisprudential disputes, for 
scientists the primary focus of such scientific issues may take  one of two paths. The first path 
sees the validity of science as a means of knowing which i s  predicated upon a cornmitment 
to unrelenthg challenge of current beliefs.18' This is the approach taken by most so-called 
"pure" scientists, who can seek tmth without having to compromise or make decisions based 
on current, often inadequate evidence. The second path adopted by the scientific cornmunity 
involves polling experts to determine the extent of consens-us on interpretation of currently 
available facts or knowledge. This latter activity is part of t h e  practice of scientific discourse 
rather than the scientific methodology used for discovery, and is prirnarily employed by 
applied scientists such as engineers m d  physicians who m e  routinely forced into making 
judgments on available evidence so that decisions can be made. 

This suggests a strong divergence of values between legal practitioners and both pure 
and applied scientists. This clash of values has been described by one leading applied 
scientist in the following tenns: 

One of the most fascinating interfaces in our saciety is that behveen science and 
law. The difference in the approaches of the two disciplines and resulting dificulty in 
communication between the hvo is highly significant as t h e  two are based on very different 
values. At its base are completely different concepts and ethical values as to the appropriate 
manner to pursue truth. For instance, although it may be- appropriate for a member of a law 
school faculty to present and discuss tactical approaches for including or disqualiQing risk 
assessments as part of the adversarial "search for tniî~l-i", such behavior from a faculty 
member in a science department would be quite inapprmpriate as it relates to the scientific 
"search for tmth". The reason is simple. Lawyers are trained as advocates, and as such, 
present onIy one side of an issue in a civil or criminal suit. However, a scientist, to be 

182 Sagan. The Demon-Haunred CVorld - Science is a Candie in the Dark (New York: Random Hause 1995) at 2 10. 



credible, must present information that both supports and detracts from a hypothesis. 
Exclusion of negative evidence is unethical and a presentation which describes tactics to 
exclude pertinent negative information would be abhorrent to a scientist, although perfectly 
appropriate to 

The legal perspective on science has some common ground with the pure science 
perspective whereby every hypothesis must withstand the continuing challenge of alternate 
hypotheses. Consensus among scientists provides no assurance of tnith because advances in 
knowledge will invariably show previous consensus to be wrong. While the challenging 
which is inherent to the advocacy system has some parallel with the pure science model, the 
time fiame and need for a decision clearly distinguish the legd advocacy system fiom the 
pure science challenge systern. The objectives of the legal system and applied scientists are 
also similar in that they are both required to make decisions based on imperfect factual 
information. However, the scientific and legal communities have taken vastly divergent 
approaches to meeting this challenge. The legal comrnunity attempts to reach a decision on 
the bais of an adversarial approach where lawyers clash and scientist is pitted against fellow 
scientist. It is hoped that when the dust finally clears the best jurisprudential decision 
possible will be reached on available scientific information. This may be contrasted with the 
approach of the applied scientist, who when attempting to resolve a factual scientific issue 
will often adopt a consensus building approach for the purpose of obtaining as much 
agreement as possible regarding the issue. The consensus approach assumes that with respect 
to any given scientific issue most scientists will be in general agreement, with oniy a 
minority adopting divergent views. Thus, to return to our earlier Fisheries Acr example, in 
determining what concentration of chernical X released into an aquatic environment would 
constitute the "... harmfül alteration? disruption, or destruction of fish habitat" contrary to 
section 35(1) of the Fisheries Act'", the consensus approach would expect that if a meeting 
of qualified scientists took place for the purpose of resolving the issue, and a poll of 
responses h m  these scientists was placed on a bel1 curve, the majority would fall 
somewhere in the rniddle of the curve, with a rninority advocating concentrations at either 
the high or low ends of the spectnim. It is the majority group which provided mid-range 
concentrations which is of primary interest to the consensus approach, as this group 
represents the highest probability of scientific tr~th.'~~ The motivation for members of the 
applied scientific community to reach such a consensus is interesting: 

'" Supra, notc 155 ar 344. Dr. GoidStein is Profcssor md Chainnan ofthe Dcpyimcnt o f  Environrncnwl and Cornmunis. Rledicine, 
and Dircctor of the Environmental and Occupational Health Sciences Institute, a joint program of  UMDNJ and Rutgers University. 

Iss See Goldstein. Bernard D.. T h e  Scientific Basis for Policy Decision" (1987). Emironmen<al and Xeolth Risk Assessmenr, Vol. 9; 
and Goldstein, Bernard D., "Risk i\ssessrnent/Risk Management is a Three-Step Process: In Defense of  EPA's Risk Assessrnent 
Guidelines (1988), Journal ofArnericon Cfinical Toxicofogy, Vol. 7,543. 



After discussing the subject, scientists would move toward a central consensus since most 
scientists intuitively huddle together on questions of this nature. This is because scientists 
do not want to be wrong, nsking a loss of credibility. Scientists have more to lose by being 
the one person who turns out to be wrong, than they have to gain by being the one person 
who turns out to be right because credibility is the key to their success. Therefore, 
reputations are guarded by huddIing t~ge the r . ' ~~  

The consensus approach employed by the applied scientific community is the direct 
antithesis of the adversarial approach, wherein: 

... the lawyer seiects scientists whose opinions are on one extrerne of the bell-shaped curve, 
knowing fiill well there is a lawyer on the other side who is looking for scientists at the 
opposite extreme. There follows a confrontation among the scientific experts in a hearing 
or trial, in which the give and take of scientific discussion is neither possible, nor 
pemitted.'*' 

Thus, the underlying rationale for these two approaches may be summarized as follows: 

The best way to summarize this point is to keep in mind that the scientists' basic credo is 
that there is absolute truth and that it will some day be known. This makes us very liesitant 
to Say anything which differs from other scientists, inasmuch as the inevitable discovery of 
truth may show us to be the only one who is wrong, with devastating professional 
consequences. In contradiction, the attorney is basically an advocate, with a professional 
reputation that is dependent upon the efficacy of the advocacy, not the eventual finding of 
truth.Ig8 

In summary, the adversarial approach to resolving jurisprudential disputes cm be a 
matter of considerable hstration to pure and appIied scientists alike: 

We rnust recognize that our society approaches environmental regulation with a 
unique blend of the scientific consensus and legal confrontational approaches to wliat are 
primarily matters of the laws of nature, Le., science. To a scientist, this interplay between 
approaches can be very frustrating, particularly when one is told by lawyers that a lack of 
agreement among the scientific experts is a major problern impeding regulatory approaches. 
Often what is impeding the regulation is not the fact that a Iack of agreement exists, but the 

- 

Ig6 Supra. note 155 a1 345 -346. 

Is7 
Supra, note 153 at 346. 

" 
Supra, note 1 53 a1 346. 



advocacy confrontational process of obtaining scientific information which tends to foster 
the disagreement within the scientific c ~ r n r n u n i t ~ . ' ~ ~  

pp - -- 

ls9 
Supra, note 153 at 347-348. 



4.0 Exptoring Problems in the Use of Science in Legal Decision-Making: 
Research 

4.1 Introduction 

While the preceding review of the experience based observations of the 

82. 

Empirical 

author and 
advisory team and the legal and scientific literature identifies the existence of a nurnber of 
problems in the use of scientific information in environmental decision-making, research 
in this area has been relatively lirnited to date. That research which does exïst is Iargely 
anecdotal and has primarily focused on process issues involving the rules of legal procedure 
required to accommodate scientific infor~nation.'~~ In the preface to their book Expert 
Evidence: Interpreting Science in rhe Law, editors Roger Smith and Brian Wynne sununarize 
the attitude of the Iegai cornmunity as follows: 

The role o f  scientific expertise in legal and quasi-legal decision settings is 
increasing steadily. What is true of the courts themselves is probably even truer of the 
growing number of quasi-legal settings, such as administrative tribunals ... . Proponents o f  
these procedures hope that the objectivity o f  science will provide a firm and authoritative 
input, giving decisions a factual basis that cannot be questioned. That the science often 
appears equivocaf is put down to procedural problems rather than inherent properties o f  
scientific knowledge or  methods, and much debate has centred on procedura1 innovations 
which attempt to make such decisions more efficient or more authoritative. Discussion 
about such matters is perhaps most developed in the United States, but their relevance is 
everywhere apparent.''' 

This predisposition to treat these issues as procedural anomalies rather than 
significant problems has resulted in only superficial examination of this subject with little 
in-depth investigation of the nature and sources of these issues. However. a detailed 
investigation of the nature and sources of problems between science and law in 
environmental decision-making is a dificult task. Four reasons for this diEculty are readily 
apparent- 

First, in the past the relatively limited demands by the legal system on the scientific 
c o r n m ~ n i t y ' ~ ~  created a minimd nurnber of problems for environmental decision-makers, and 
thereby generally fGled to indicate those issues which exist between the scientific and legal 
systems. It is only the recent increased reliance of the legal system on the scientific 
community and the corresponding increase in problems experienced by the legal system in 

See section 2.2, supra. 

Supra, note 12 at 1. 

See discussion supra, section 2. 



utilizing scientific information in carrying out its environmentai decision-making 
responsibilities that is attracting attention to the source of these p r~b l e rn s - ' ~~  

Second, those problems which in the past were recognized by the legal community 
were generally considered to be rninor difficulties which were attributable to shortfalls in 
scientific evidence. To compensate, the legal system took the position that jurisprudence 
would overrule juriscience and that these problerns could for the most part be overcome 
through the modification of legd procedure. 

Third, the scientific and Iegal communities have carried out their respective tasks 
with respect to environmental decision-making in relative isolation, with little or no 
interaction between them. As one American jurist noted with concern, 

Unless something is done to stem the seerningly patltological drive toward exclusivity of 
scientists and lawyers - in which each excludes the other and bot11 exdude  the people, in 
which we a11 become "strangers in the night" - I cannot be sanguine about our chiIdrenls 
chances for the good life.Ig4 

Possibly as a result of this isolation, interdisciplinary investigation of problems between the 
bvo systems has not been done. 

Finally, an interdisciplinary investigation faces a number of rnethodological 
difficulties. These difficulties include the following: 

a> Failure to Associate Pro blems 

The identification of individual problems in environmentai decision-making 
most ofien takes place on an ad hoc basis wherein a problem is associated with the 
particular fact situation in which it arises, and where an association is seldom made 
with other seemingly unreIated problems which may be rooted in the sarne 
fundamental sciencenaw incompatibility which gave rise to the initial problem. Thus, 

19' With respect to the availability of rcsearch on the relationship benveen science and Iaw generally, it has been observed that: 

... there is no survey of the literaturc presently available. To a great extent, the Iitenture consists only o f  concems, 
concerns of scientists that law is out ro get them .and concems of  lawyers that scientists are changing things oftcn for the 
worst. The literature is surprisingIy vitupentive. 

(Gibbons, Hugh. "The Relationship Between Law and Science" (1982), Idea: The Journal of Law and Technolog): Vol. 22 No. 1,43 
at 43). Evcn less research is available on the reIationship benveen science and law in the context of environmental decision-making. 
The research which is available is primarily centered in the United States, with estremcly Iimited consideration of this issue in 
Canadian Iegal and scientific Iitenture. Nevertheless, many of the observations found within the Arnerican literature have v-ing 
degrces of applicability to the Canadian context, and hence are judiciously included within this paper. 

19' 
Markey, Howard T., "Law and Science - Equal but Separate" (1982). Natural Resources Laivyer. Vol, 15 No. 3. 619 at 620. 



while the ability of both courts and administrative tribunals to effectively address 
scientific information has been the subject of considerable dialogue in recent years, 
most of the inquiry in this area has been anecdotal in nature, with Little in the way of 
empincd data to support the proposition that the courts and administrative tribunals 
have been experiencing significant difficulties with scientific evidence in 
environmental tnds  and administrative environmental hearhgs. From a 
methodological perspective it is difficult to cast a net wide enough to identie a 
sufficiently broad spectnun of environrnental decision-making problerns which are 
traceable to comrnon root causes of incompatibility between science and law. 

b) Failure to Classrfi Problems 

Those problems which are identified are often difficult to classi@ with clarity. 
For example, if factually contradictory scientific information is presented at an 
environrnental triai by expert scientific witnesses appeaïng on behalf of opposing 
parties, the resulting problem may be categorized as uncertainty resulting from the 
existence of equally valid scientific points of view. Alternatively, that same problern 
may also be characterized as the manipulation of the adversarial process through 
presentation of inappropriate scientific information used for the purpose of creating 
uncertainty rather than resolving it. The difference between these trvo perspectives 
of any case will be a matter of opinion depending on what the person drawing the 
distinction knows or believes about the contradictory evidence. 

C) Fcrilure to Ackrzowledge Problems 

The aforementioned failure of the Iegal system to recognize problems arising 
fiom incompatibilities between the scientific and legal systems as anything more than 
procedwal anomalies, has resulted in such problems seldom being acknowledged in 
case law and administrative decisions, thereby significantly reducing the 
effectiveness of case/decision analysis in such an investigation. 

Despite these difficulties, it is submitted that the experience based observations of 
the author and advisory team combined with a review of existing legal and scientific 
literature creates a sound basis upon which it is possible to explore the nature and sources 
of problems in the use of scientific information in environmental decision-making. 



4.2 Em~incal Research Survey 

In January, 1994 an empiricai research survey entitled "Environmental Decision- 
Making: The Interfaces of Science and LawJf (hereinafter referred to as the "Research 
Survey") was undertaken by the Author in affiliation with the University of Alberta Eco- 
Research Chair in Environmental Risk Management. The details of the Research Survey, 
which was fünded in part by the Social Sciences and Humanities Research Council of 
Canada and completed in January of 1995, are summarized in Appendices 1 through 6 .  

4.2.1 Purpose 

The overall purpose of the Research Survey was, inter alin, to examine the 
perceptions of four of the prirnary participants in environmental/natural resource trials and 
administrative environmental/natural resource hearings - the judiciary, administrative 
tribunal members, legal counseï and members of the scientific community who appear as 
expert scientific witnesses, for the purpose of iden-ing the nature and sources of problems 
which may exist with respect to the ability of Canadian legal institutions and processes to 
address scientific issues necessary to resolving jurisprudential disputes found in 
environrnental cases. 

In order to achieve this objective the survey examined the perceptions of Survey 
participants with respect to five contact points or "interfaces" between the scientific and legal 
systems which it is submitted are required for the effective introduction of  scientific 
information into legal environmental/naturd resource decision-making institutions and 
processes: 

1) The quality of scientific information which is introduced into the 
decision-making process at trials and administrative environmental hearings 
involving environmental issues. 

2)  The communication of scientific information at environmental trials and 
administrative environmental hearings, and the comprehension of that 
information by participants in such trials and hearings. 

3) The issue of scientific uncertainty in environrnental trials and administrative 
environmental hearings. 



4) 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 triais and administrative 
environmental hearings. 

5 )  The suitability of legal decision-making institutions (such as courts of law 
and administrative tribunals) and Legal procedures (such as d e s  of court, 
rules of evidence and mles of hearïng procedure) for the resolution of 
scientific issues in environmental trials and administrative environmental 
hearings. 

A detailed discussion of the rnethodology and procedures employed in the research 
survey is set out in Appendix 1. 



5.0 Analysis of Identified Problems: Selection Criteria 

Introduction 

The overdl conclusion reached as a result of the experience based observations of the 
author and advisory tearn, the revicw of the legal and scientific literature and the Research 
Survey results is that significant problems do exist with respect to the use of scientific 
information in legal environmental decision-making institutions and procedures. It is M e r  
concluded that the nature and sources of a nurnber of the problems which underlie these 
issues are identifiable and in fact many have been identified. 

The foregoing knowledge from the first phase of the research provides a collection 
of problems and issues. These are available for analysis and proposal of solutions. However, 
the confines of this thesis do not dIow the scope to explore al1 of the issues and problems 
identified nor to attempt to offer solutions to each of them. A series of 3 major issues were 
selected for detailed discussion. The cnteria used to determine which issues woiild be 
selected for detailed consideration was based on a two part selection process which included 
both qualitative and quantitative criteria. 19' 

5 -2 Qualitative Criteria 

Prospective issues were f is t  identified through qualitative identification of problems. 
Qualitative problem identification was undertaken in the context of 2 criteria: 

a) experience based observations of the author and advisory tearn; and 

b) legd and scientific literature. 

This qualitative identification of issues is set out in section 3. 

5.3 Quantitative Criteria: Screening; of Research Survev Results 

Prospective issues were also identified by subjecting Research Survey results to a 
quantitative screening process. This quantitative component of the selection process invoIved 
screening research survey results to determine three categories of results which are of 
primary interest to this thesis: 

195 Due to the diverse and qualitative nature of the elernents used in the selection process. a quantitative rnodel to evaiuate the various 
criteria in order to make selection dccisions was not considered appropriate. For example, any attempt to "weight" the various 
selection criteria would of neccssity be purely arbitrary and result oriented. 



5.3.1 Category 1 Results: Problems Meeting: a Threshold LeveI of 
Concern and Meetino a Threshold Level of 
Consensus 

This category occurs where a Threshold Level of Concern is 
met (50.0% response or higher by 2 of the respondent groups and 
30% response or higher by the 3rd group, without a difference of 
25.0% or higher between any of the g r ~ u p s ) ' ~ ~  between those 
members of d l  3 respondent groups (judges, legal counsel and expert 
scientific witnesses or administrative tribunal members, legal counsel 
and expert scientific witnesses)who: 

i) responded to a filter question that they either "strongly 
agreed", "agreed" or were "undecided" with respect to the 
issue raised in the filter question; or 

ii) responded to a non-filter question that they considered the 
issue raised in the question to be a "major problem", "minor 
problem" or were "undecided" if it was a problem. 

5.3 -2 Categoq 2 Results: Problems Meetino a Threshold Level of 
Concern and Meeting a Threshold Level of 
Discord 

This category occurs where the Threshold Level of Concern 
is met, but a Threshold Level of Discord also exists (25.0% or 
higher)lg7 between one respondent group and one or more of the 
other respondent groups. 

196 This thesis will use the ternis 'eligiblc response percentage" and 'cligiblc ~ p o n d e n r r "  to refer to the percentage and identity of 
those survcy participants who give a response of "strongly agree", "agrcen or "undecided" to a filter question at  the beginning of a 
question cluster, and who are thereby eligible to respond to the remainder o f  the questions in that cluster- 

This thesis will use the term "total response percentage" when it adds to 'eligible response percenragesn those survey participants 
who responded either 'disagreen or "strongly disagreen to a filter question and who therefore were ineligible to complete the 
remainder of that question cluster. In effect. these survcy participants are deemed to have answercd "no problem" to al1 questions in 
the cluster whicti they were ineligible to answer. 

In this context the screening perccntages onty refer to total numbers o f  respondents who participated in the survey. and not to the 
smaller numben of respondents who were eligible to respond to follow-up questions by vinue of a positive response to filter 
questions. 



5.3.3 Caterrory 3 Results: Problems Failing to Meet a Threshold Level 
of Concern while Meeting a Threshold Level 
of Discord 

This category occurs where the Threshold Level of Concern 
is not met, but a Threshold Level of Discord (25% or higher) does 
ex&. 

While the percentages assigned to the Threshold Level of Concem, Threshold Level 
of Consensus and Threshold Level o f  Discord categones of results are arbitrary, they were 
selected to indicate strong levels of consensus and discord. The results of this quantitative 
screening process are set out in Appendix 7. 

5.4 Synthesis of Qualitative and Quantitative Assessrnent into Issues for Analvsis 

Problems identified in the qualitative and quantitative assessments were synthesized 
into Iarger Problem Areas, with three Problem Areas emerging fiom the synthesis which 
were deemed to have the most significance to environmental decision-making in Canada 
selected for M e r  analysis. The results of this synthesis are set out below. 

5.4.1 Problem Area #1: Oudity of Scientific Information in Environmental 
Decision-Making 

Experience based observations of the author and advisory tearn suggested the 
existence of problems involving the quality of scientific Uiformation introduced into legal- 
based environmental decision-making. I g 8  The review of the legal and scientific literature 
tends to corroborate this view and further suggests that the problems in this area are both 
numerous and significant. '99 

Consistent with these indications, the Research Survey results also tended to support 
the existence of problems with respect to the quality of scientific information introduced into 
legal environmental decision-making institutions and processes. 

For exarnple, when asked in a filter question whether "Problems exist in 
environmental trials and other legal proceedings with respect to the quality of scientific 
information provided in the form of expert evidence by expert scientific witnesses", 56% of 

lg8 See discussion section 3.2.1. 

199 Sec discussion section 3.2.2. 



judges, 59% of legal counsel and 68% of expert scientific witnesses agreed that problems did 
indeed e ~ i s t . ' ~ ~  When survey participants who had participated in administrative 
environmental hearings were asked the sarne filter question, 62% of administrative tribunal 
members, 64% of legal counsel and 79% of expert scientific witnesses also agreed with the 
proposition."' 

The respondent groups also provided considerable information with respect to the 
nature and possible sources of these problems- The identification of problems which related 
to this issue were largely found within Interface #1 of the "5 Interfaces" mode1 used in the 
Research S~rvey.'~' 

The relative significance of the issue of the quality of scientific information is seen 
when the impacts of poor quality information upon legal environmental decision-making are 
considered. Sirnply put, Iegal decision-making processes and institutions are predicated upon 
the notion of making decisions based upon the best available information. FaiIure to acquire 
such information casts doubt upon any decisions which are made. The products of the system 
can only be as good as the information which is put into it. Consequently the importance of 
the quality of scientific inforrnation introduced into legal environmental decision-making 
processes must be seen to be of fimdarnental importance. 

Problem Area #2: Communication/Com~rehension of Scientific 
Information in Environmental Decision-Making; 

Experience based observations of the author and advisory team indicate the existence 
of problems involving the communication of scientific information at environrnental trials 
and administrative environmental hearings and the comprehensiodunderstanding of that 
information by trial and hearing participants such as judges, administrative tribunal members 
and legal counsel."~ The review of the legal and scientific literature tends to venfy these 
observations and highlights the significance of these problern~.'~* 

100 Appendix 2 Table 2. Category 1 Result. 

10 1 Appendix 2 TabIe 3. Category 1 Result. 

203 Research Survey questions which relate to the comprehension ofscientific information issue include Tables 2 -61 (Appendix 2). 

203 With respect to communication sec discussion section 3.3.1.1 and for comprehension sec discussion section 3.3.2.1. 

2M With respect to communication see discussion section 3.3.1.2 and for comprehension see discussion section 3.3.2.2. 



Consistent with these indications. the Research Survey results dso tended to support 
the existence of problems with respect to the communication and comprehension of scientific 
ùiformation introduced into legai environmental decision-making institutions and processes. 

For example, with respect to the communication of scientific information, when 
asked in a filter question whether "Problems exist in environmental trials and other legal 
proceedings with respect to the communication of scientific information provided in the form 
of expert evidence by expert scientific witnesses", 61% of judges, 61% of legal coünsel and 
8 1 % of expert scientific witnesses agreed that problems did indeed e ~ i s t . ' ~ ~  When survey 
participants who had participated in administrative environmentai hearings were asked the 
same filter question, 57% of administrative tribunal members, 56% of legal counsel and 87% 
of expert scientific witnesses also agreed with the propo~ition.'~~ When questioned as to the 
overall quality of communication between the legal and scientific cornrnunities at 
environmentai trials and other legal proceedings, 69% ofjudges, 67% of legd counsel and 
82% of scientists indicated that they perceived "Communication between the scientific and 
legal communities" to be either fair, poor or very p00r.'~~ Similar results were obtained with 
respect to administrative environmental hearings, with 73% of administrative tribunal 
members, 6 1 % of legal counsel and 80% of scientists con~urring."~ 

The respondent groups also provided considerable information with respect to the 
nature and possible sources of these problems. The identification of problems which related 
to this issue were largely found within Interface #2 of the "5 Interfaces" mode1 used in the 
Research S~rvey."~ 

With respect to the comprehension of scientific information, 55% of judges, 73% of 
legal counsel and 79% of expert scientific witnesses agreed with the statement that 
"Problems exist in environmental trials and other legal proceedings with respect to the 
comprehension/understanding by the courts andor legal counsel of scientific information 
presented in the form of expert evidence by expert scientific witnes~es.""~ When survey 
participants who had participated in administrative environmental hearings were asked the 

205 Appendix 3 Table 62. Category 1 Result. 

106 Appendix 3 Table 63. Category 1 Rcsult. 

107 Appendix 3 Table 74- 

108 Appcndix 3 Table 75. 

109 Research Survey questions which relate to the communication o f  scientific information issue include Tables 62 -77 (Appendix 3). 

210 Appendix 3 Table 78. Caregory 1 Result 



sarne filter question, 55% of administrative tribunal members, 56% of IegaI counsel and 77% 
of expert scientific witnesses also agreed with the proposition."' 

The respondent groups also provided considerable information with respect to the 
nature and possible sources of these problems. The identification of problems which related 
to this issue were largely found within Interface $2 of the "5 Interfaces" model used in the 
Research Survey ." " 

The importance of communication and cornprehension of scientific information is 
seen when the effects of pooriy cornmunicated or understood information in environmental 
decision-making are considered. Irrespective of the quality of scientific information 
introduced into the environmental decision-making arena, failure to effectively comrnunicate 
and comprehend that information signïficantly impedes the environmental decision-making 
process- As a result, the relative importance of the communication and comprehension of 
scientific information introduced into legal decision-making processes should be 
acknowledged. 

5.4.3 Problem Area #3: Scientific Uncertaintv in Enviromlentai Decision- 
Making 

Experience based observations of the author and advisory tearn initially pointed to 
the existence of problems involving uncertainty pertaining to scientific uiformation in legal- 
based environmental decision-making."' This evidence was supported by the legal and 
scientific literature which indicates that the issue of uncertainty is seen by legal and scientific 
scholars alike as a significant probiem.'14 

Consistent with these indications, the Research Survey results also tended to support 
the existence of problems with respect to uncertainty involving scientific information 
introduced into le@ environmental decision-making institutions and processes. 

21 L Appendix 3 Table 79. Category 1 Result 

212 Research Survey questions which relate to the cornprehension of scicntific information issue include Tables 78 -101 (Appendis 3). 

713 Sec discussion section 3.4.1. 

214 See discussion section 3.42. 



For exarnple, with respect to environmentai trials and other legal proceedings 78% 
of judges, 60% of legal counsel and 84% of expert scientific witnesses agreeing with the 
statement that "Problems exist in environmentai trials and other legal proceedings where the 
scientific information provided in the form of expert evidence results in uncertain5 with 
respect to one or more scientific issues."215 When survey participants who had participated 
in administrative environmental h e a ~ g s  were asked the same filter question, 76.1% of 
administrative tribunal members, 47% of legal counsel and 88% of expert scientific 
witnesses also agreed with the prop~sition."~ 

The respondent groups also provided considerable usem inrôrmation with respect 
to the nature and possible sources of these problerns. The identification of problems which 
related to this issue were largely found within Interface #3 of the "5 Interfaces" mode1 used 
in the Research S~rvey .~"  

The relative significance of the issue of uncertainty with respect to scientific 
information is seen when the impacts of such uncertainty upon legal environmental decision- 
making are considered. Legal decision-making processes and institutions are founded upon 
the requirement of resolving a jurisprudential dispute on the basis of evidence which meets 
a requisite standard of certainty. Decision-rnaking in the face of uncertainty with respect to 
scientific evidence creates a difficult task for the decision-maker, and goes to the heart of 
society's confidence in the IegaI decision-making framework. 

7 15 Appendix 4 Table 128. Category 1 Results. 

216 Appendix 4 Table 129. Category 2 Results. 

717 Research Survey questions which relate to the scientific uncertainty issue include Tables 128 -153 (Appendix 4). 



6.0 Probiem Area #l: Quality of Scientific Information in Environmental Decision- 
Making 

6.1 Introduction 

Problems with respect to the quaiity of scientific information introduced into 
environmentai decision-making processes was recognized in the experience based 
observations of the author and advisory teamas and in the legal and scientific literat~re."~ 
The existence of problems in this area was corroborated in the Research Survey result~."~ 
An examination of the nature and source of these problems is set out below. 

6.2 Failure of Canadian Courts and Administrative Tribunals to Adeauatelv 
Screen Ex~er t  Scientific Witnesses 

n i e  experience based observations of the author and advisory team and the legal and 
scientific literature identified an important source of these problems to be a failure of the 
quality control rnechanisrns currently used by environmental decision-rnakers. These 
problems included an observed reluctance by many courts and administrative tribunals to 
invoke a rigorous qualification process and a corresponding willingness by those courts and 
tribunals to qualie prospective expert scientific witnesses with questionable credentials."' 

In Iight of these qualitative observations the Research Survey investigated the 
perceptions of judges, administrative tribunal mernbers, legal counseI and scientists with 
respect to the value of existing quality control rnechanisms currently used by environmental 
decision-makers to ensure the quality of the scientific Somat ion  upon which decisions are 
based. While quality control rnechanisms may differ fiom decision-maker to decision-rnaker, 
the most cornmon mechanism employed in Canada is that of screening experts by 
"qualifiing" them prior to being allowed to give evidence before the decision-maker. The use 
of a qualification procedure by the courts is required by the rules of evidence which exist 
across Canada. However, there is no such requirement for most administrative tribunals. 
Rather, most tribunals are ernpowered to set their own hearing procedures, and may or may 
not opt to screen scientific witnesses. The Research Survey surveyed the perceptions of 
judges, administrative tribunal members, lawyers and scientists with respect to their 

2 18 Sec discussion scction 3.2.1. 

219 See discussion section 32.2. 

110 See discussion section 5.42. 

221 Sec discussion section 3.2. 



perceptions as to the screening of scientific evidence and revealed considerable discord 
between the decision-makers and the scientific community with respect to this issue. 

First, the Sunrey explored the perceptions of decision-makers and the scientific 
community with respect to whether problems exist with the screening of those persons giving 
scientific evidence at environmenial trials and administrative environmental hearings. When 
questioned, 45% of scientists agreed with the filter question proposition that "Problems exist 
in environmentai trials and other proceedings with respect to the screening by the courts of 
those persons who are qualified to provide the courts with scientific information as expert 
witnesses"." However, only 22% of judges concurred. Equally important, a relatively high 
percentage of judges (61%) stated that they disagreed with the proposition, while only 24% 
of scientists expressed the same view. When a similar filter question was posed to those 
respondents who had participated in administrative environmental hearings, 57% of scientists 
agreed with the proposition, compared with only 26% of administrative tribunal members. 
Again, a reIativeIy high percentage of tribunal members (53%) disagreed with the 
proposition compared to only 23% of scientists."j The divergence of views between 
decision-makers and the scientific cornmunity on this issue are seen in the comments 
received by S w e y  Respondents. One administrative tribunal rnember stated: 

Anybody with any degree of experience in law courts or administrative tribunaIs can soon 
tell when an "expert" is not truly so ... . 

This is in sharp contrast to cornments received by the Research Survey fiom members of the 
scientific comrnunity, typified by the observation by one scientist that: 

Inadequate understanding of an individual's scientific credentials by lawyers and judges, 
often based on misleading C.V.'s. For example, an individual who may not have conducted 
any scientific work for many years rnay sti1l be listed as a CO-author of scientitic papers, 
because of funding or other arrangements. 

As there is no uniforrnity with respect to the screening of expert evidence b y  
administrative tribunals across Canada, the comments fi-orn scientists tended to Vary 
dependîng upon their experiences. However, a substantial nurnber of scientists commented 
that the screening processes which they had observed appeared to be woefilly lacking. One 
scientist summarized his experience with screening by administrative tribwials in the 
following way: 

777 -- Appendix 2 Table 32, This did not meet the criteria of any of the 3 categories of  resuIts found in Appendix 7. However. the degree 
of discord benvecn scientific and judicial respondents is still worthy of note. 

223 Appendix 2 Table 33. Category 3 Rcsult. 



A proceeding 1 was involved in which was charged with arriving at a very important, long 
lasting environmental decision failed to qualify experts at all! Witnesses were allowed to 
give opinions on topics they had no "expert" knowledge in. 

These findings demonstrate that substantially more of the scientists see this issue to 
be a problem than the decision-makers. Given that the scientists are supposed to be the 
holders of the knowledge which is sought, this differential perspective is noteworthy. 

When asked follow-up questions which attempted to pinpoint the source of these 
problems, 55% of scientists compared with only 17% of judges agreed with the proposition 
that "Distinguishing between the qualifications of expert scientific witnesses in situations 
where two or more experts in the same field give expert scientific evidence" constituted a 
problem."" Sirnilarly, 58% of scientists compared to only 27% of administrative tribunal 
members agreed that a problem existed when the sarne proposition was applied to 
administrative environmental hearings." 

It is subrnitted the screening of would-be expert scientific witnesses appearing before 
courts in Canada is currently based upon four key- principles."6 

1) The purpose of expert evidence is to provide the court with inferences, in the 
form of opinions which, due to the technical nature of the information, the 
court is not able to formulate without assistance- To repeat the words of 
Dickson J, in R. v. Abbey, "An expert's function is preciseiy 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 f~rrnulate.""~ 

2 ) In order for the evidence of a scientific witness to be received by a court it 
must first be detemnined by the court whether the witness is able to assist the 
court. It may also be recailed that in R. v. Abbey the Supreme Court of 
Canada adopted the test of admissibility of expert evidence set out by Lawton 
L.J. in R. v. Turner that "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.""8 Thus, in order to determine whether a 
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particular witness will be of assistance, courts must perfonn a screening 
function, 

In al1 Canadian jurisdictions this screening function takes place in the form 
of a voir dire which allows the court to determine whether a prospective 
expert scientific wimess is sufficiently qualified to provide the court with the 
necessary inferences. While this requires the court to perform a "gate- 
keeping" function, the court, of necessity, must rely heavily upon the 
scientific community for guidance in determinhg the nature and quality of 
the credentials of the prospective witness. This is often accomplished by 
reference to the recognition of the credentials of the witness through 
mechanisms such as peer review of publications, research grants, academic 
positions, etc. 

3) Flowing fiom the fnst two principles is the notion that the priniary role of the 
expert scientific witness is to assist the court, irrespective of who retains that 
witness. 

4) Once an expert witness has been "qualified" by a court to provide expert 
scientific evidence within a prescribed area, the court will then assign weight 
to the evidence presented. The weight assigned by a court to the evidence of 
a particular expert witness may depend .on a variety of factors including the 
credentids of the witness. 

Wlule the theory is relatively simple, practical application of these principles is often 
difficult. First, decision-makers rely almost exciusively on the adversarial nature of the 
decision-making process to veriQ the qualifications of the proposed expert witness. This was 
confirmed by one judge who responded to the Research Survey in the foIlowing ternis: 

S o  long as procedure is adversariai, court's will not ve r ie  qualifications beyond that 
undertaken by counsel or parties. 

Thus, in situations where there is no opposition or ineffective opposition, there is no means 
of effectively veriQing the qualifications of scientific experts for the decision-maker. This 
leaves the system open to abuse by legal counsel and scientists who rnay exaggerate the 
qualifications of a particular scientist with respect to his qualifications in a particular field 
or expand the scientist's field of expertise beyond that which he has expertise. In the words 
of one lawyer who responded to the Research Survey, "In my experience, virtually any 
witness will be qualified in whatever field counsel suggest." 



Second, the experience based observations of the author and advisory tearn and the 
legal and scientific Literature (including a review of Canadian case law) suggests that judges 
are generally reluctant to refuse to qualifi a scientific witness as an expert (principle 2). In 
the words of one lawyer who responded to the Research Survey, "Anyone with a semblance 
of knowledge, technical expertise, or academic background is qualified as an expert." 
Instead, the preferred route is to allow the witness to give evidence as an expert within a 
prescribed arca of expertise and then take account of the weakness of the credentials of a 
particular expert witness when assigning evidentiary weight to that evidence (principle 4). 
As one judge who responded to the Research Survey stated, "Qualification should not replace 
ability of [a] party to urge rejection of the evidence and the court to give no weight to the 
evidence when appropriate." Tt is noteworthy that the respondent judge did not suggest that 
the court would refuse to receive the evidence - oniy that it would be given no weight. While 
the test in R. v. Abbey appears suficiently broad to allow courts to attach reduced or even 
minimal weight to evidence (al1 that is required is for the trier of fact to be unable to draw 
the necessary inferences and for the expert witness to be of some assistance in drawing the 
inference), it is doubtfd ifAbbey can be stretched to the point of admitting evidence which 
will be given zero weight, as this would mean that the court is unable to draw the required 
inference. 

The temptations placed upon the courts to use an assignrnent of weight approach are 
obvious: 

1) Courts have a great deal of familiarisr with the exercise of assigning 
evidentiax-y weight to evidence. Courts are ofien on much Iess familiar ground 
when atternpting to determine in advance whether the credentids of a 
particuIar scientific witness are sufficient to meet the test of admissibility. 

When courts are faced with diffkult issues relating to the adrnissibility of 
evidence on gromds such as reIevance, the courts comrnonly will allow the 
evidence to be presented and will deterrnine its relevance at a Iater time once 
other evidence relating to the relevance issue has been presented. This 
approach allows courts to defer the making of decisions on admissibility 
issues until they are abIe to evaluate al1 evidence, and consequently reduces 
the possibility of cornmitting an error by excluding apparently irre1evant 
evidence early in a proceeding in situations where such evidence is later 
found to be relevant. So too, refiising to exclude an expert witness at the 
qualification stage and later assigning weight to that evidence allows courts 
the luxury of avoiding an early and immediate evaluation of the would-be 
expert's credentials. In other words, it significantly reduces the possibility of 
a successful appeal based on a court's refuçal to qualie a witness as an expert 
and admit the evidence of that witness. 



While administrative tribunals are not bound by the sarne strict requirements 
regarding the admissibility of expert evidence and the qualification of expert witnesses, 
many adopt the same approach to adrnissibility of  evidence fiom questionable expert 
witnesses as is employed by their judicial counterparts. As one administrative tribunal 
member who responded to the Research Survey put it, "We shouldn't dwell too much on who 
is "qualified" but rather listen to any and al1 and then weight the evidence accordingly." The 
tendency of tribunais to use this approach was noted by numerous legal counsel who 
responded to the Research Survey. One lawyer offered the following opinion: 

You often hear that the faiIure to make a witness available for cross-examination or 
questionable expertise goes to the "weight" to be given to their evidence but seldom, if eve i  
is it exduded. It is a mystery to me how any judge of facts weights such evidence. 

Another Iawyer responded: 

Boards tend to let in the evidence whether the expert is qualified or not. Moreover they tend 
to not disclose what weight if any they have given to such evidence. 

The motivations for tribunais to adopt an "open door" policy for expert witnesses with the 
issue of weak credentials left to a later consideration of evidentiary weight are obvious. 
FaÏlure of a n  administrative tribunal to allow a witness to give evidence as an expert presents 
an obvious ground for appeal or judicial review of the tribunal's decision. It is much safer for 
tribunals ta admit such evidence and consider its value at a later date behind çlosed doors. 

It is submitted that the approach currently favoured by many courts and 
administrative tribunals is fùndamentally flâwed for three reasons. 

First, it allows the trier of fact to hear expert evidence fiom an unqualified person. 
This may be particularly harrnful if the trier of fact is a jury or an administrative tribunal 
unfarni1ia.r with the judicial practice of disregarding inadmissible evidence. Wkile the courts 
have embraced the practice of "adrnonishing" juries to disregard inadmissible evidence as 
a means of undoing the darzage of hearing inadmissible evidence, sociological research 
indicates that this practice is ineffective. The research in this area and the reaction of the 
legal cornrnunity is summarized by one sociologist in the following terms: 



Thirty years o f  empirical research demonstrates that admonishing jurors to disregard or limit 
their use of prejudicial evidence is ineffective. In some cases, admonitions only make things 
worse, This research has been brought to the attention of the legal comrnunity but has 
produced no rneasurable change in judicial behavior. Judges still give admonitions and 
appellate courts still approve their use-2g 

Second, the process of attaching "weight" to evidence takes place during the 
deliberations of the trier of fact, whereas the issue of the qualification of a proposed expert 
witness occurs in open court. nius, a reliance on evidentiary weight rather than qualification 
effectively results in the loss of the "gate-keeping" function of the trier of fact. This in turn 
results in an absence of a clearly defrned credential standard set by the court, and encourages 
rather than discourages persons with questionable credentials to attempt to appear as expert 
witnesses. This creates a potential for increased problems with the quality of scientific 
evidence in environmental decision-making. 

Third, it is submitted that this approach also serves to foster the perception among 
scientific witnesses that they appear before a court or administrative tribunal to assist the 
party or legal counsel that retains them rather than to assist the trier of fact. By seeing the 
qualification process as a mere forrnality, with the trier of fact weighing the evidence after 
it is presented, would-be expert witnesses are encouraged to view their role as one of 
convincing the decision-maker rather than assisting him or her in an independent fashion. By 
more rigorously applying qualification procedures courts and administrative tribunals 
would instill in prospective expert witnesses the sense that they are allowed to appear to give 
evidence as an expert witness on the basis that the trier of fact concludes that he or she will 
be assisted by the evidence of that expert, and not on the basis that the expert has been 
retained by a party to give evidence. 

6.3 Failure of Canadian Courts and Administrative Tribunals to Define Areas of 
Ex~ertise in which E x ~ e r t  Scientific Witnesses are Qualified to Give Exriert 
Scientific Evidence and a Failure to Confine those Expert Witnesses to the 
Area of Ex~ertise in which thev have been Oualified 

Equaily harmful to the failure of many Canadian courts and administrative tribunals 
to invoke a ~ ~ O ~ O U S  qualification process is the related problem where the areas in which an 
expert is qualified are poorly defined, or where an expert is allowed by the decision-maker 

129 Tanford, J.A., "Thinking About EIephants: Admonitions. Ernpirical Research and Legal Policy (1992) 60 UMKC Law Review 645 at 
664. For a discussion o f  social science research in this arca see Sue, Smith and Caldwell, 'Effects of Inadmissible Evidence on the 
Decisions of Simulated Jurors: A Mord Dilemman, (1973) 3 Journal ofAppliedSocial Psychology 345; and Wolf and Montgomery, 
"Effects o f  Inadmissible Evidence and Levcl o f  Judiciai Admonishment to Disregard on the Judgments of Mock lurors". (1977) 7 
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to venture outside of the area of expertise defked by the qualification process. The problem 
of poorly defhed areas of expertise was identified by the experience based observations of 
the author and advisory team, and was supported by those members of the scientific 
cornrnunity responding to the Research S w e y ,  with 53% of respondents considering 
"Failure of the courts to defme with sdXcient precision the areas of expertise in which 
witnesses are qualified to give expert evidence" in trials to constitute a problem."O However, 
there was considerable discord on this issue, with only 28% of judges agreeing with the 
proposition. Similar findings occurred with respect to administrative environmental hearïngs, 
with 58% of scientific witnesses and only 29% of tribunal members supporthg the 
proposition."' 

Similarly, the experience based observations of the author and advisory team 
identified a problem to exist where an expert scientific witness is aIlowed by a decision- 
maker to venture outside of the area of expertise defined by the decision-maker. A comrnon 
exarnple of this problem occurs where a well-qualified expert in one field may, in giving 
evidence venture into a related field in which he or she is not qualified. In this situation a 
decision-maker who has already qualified a witness as an expert may be less vigilant in 
ensuring that the expert does not exert influence in areas outside of the expertise he or she 
was quaiified for. In this situation the otherwise inadmissible evidence may be admitted 
unless opposing iegd counsel is sufficiently vigilant to request its exclusion. Again, these 
observations were supported by scientists responding to the Research Survey, with 54% 
agreeing that the "Failure of the courts to lirnit the scientific evidence provided by expert 
witnesses to those defined areas of expertise in which they are qualified to give expert 
scientific evidence" constituted a problem. Only 33% of judges c~ncurred.~'  Even greater 
support for this proposition was obtained from scientists who had participated in 
administrative environmental hearings, with 62% of expert scientific witnesses agreeing with 
the statement. This may be contrasted with only 29% of tribunal members who agreed with 
the proposition."3 However, some tribunal member members did appear to recognize the 
problem, with one tribunal member responding: 

Most scientific witnesses I-iave a narrow scope o f  expertise, yet the issues are complex & 
require the expertise of many experts. Limited resources can lead to experts "stretching" 
their evidence outside of their true area of  expertise. 
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One scientist characterized this problem in the context of cross-examination at administrative 
hearings as follows: 

My ex~erience is that during cross-examination witnesses are drawn outside their area of 
expertise. Some witnesses are reluctant to decline answering on the b a i s  they are not 
qualified. Legal counsel andlor the tribunal does not instmct the witness not to answer 
because of hisher motivations. This leaves the witness to flounder; casting doubt on 
previous testimony. 

In practical terms, a failure of decision-makers to define with s f i c ien t  precision the 
areas of expertise in which witnesses are qualified to give expert evidence and to limit the 
scientific evidence provided by expert witnesses to those defined areas of expertise leaves 
the integrity of the entire system of expert evidence open to question. Leaving aside for the 
moment any issues of intentiond manipulation of the system, a failure to strictly confine 
expert witnesses to their areas of expertise means that the evidence provided by even the 
most highly qualified expert witnesses may not be trustworthy. In situations where 
manipulation is present, the value of the evidence presented disintegrates completely. 

6.4 Expert Scientific Witnesses as Advocates 

A third problem with the quality of information identified by the experience based 
observations of the author and advisory tearn and the literature is a trend where expert 
scientific witnesses assume the role of advocates rather than providing independent scientific 
information to assist the trier of fact. 

The Research Survey lends considerable support to this qualitative evidence. First, 
the Survey exarnined perceptions of the role of expert scientific witnesses at environmental 
trials and administrative environmental hearings. The Survey revealed that 3 1 % of judges, 
48% of legal counsel and 28% of scientists perceived a "... primary role(s) of expert 
witnesses in giving scientific evidence at environmental trials and other legal proceedings" 
to be to "... assist the party to the litigation who retains their services". Another 38% of 
judges, 45% of legal counsel and 32% of scientists considered a primary role of expert 
witnesses to be to 'Y. assist legal counsel who retains their services on behalf of a client." 
These results were put into words by one judge who stated: 

The proper role of the expert is to assist the Court. Most experts perceive their role to be to 
assist the party or lawyer who hired thern to "win" the case. 



These responses may be compared with 56% of judges, 58% of legal counsel and 58% of 
scientists who considered a prirnary role of expert scientific witnesses was to "... assist the 
C O ~ f l  714 

Even more striking results were obtained when administrative tribunal members, 
Iegal counsel and scientists who had participated in administrative environmentai hearings 
were asked the same question wit.?ih respect to those hearings. No less than 54% of tribunal 
members, 62% of lawyers and 36% of scientists perceived a prirnary role of expert witnesses 
as being to "... assist the party to the Iitigation who retains their services. Another 30% of 
tribunal members, 49% of legal counsel and 2 1% of scientists considered a prirnary role of 
expert witnesses to be to "... assist legal counsel who retains their services on behalf of a 
client". These responses may be compared with 53% of tribunal members, 65% of legal 
counsel and 6 1% of scientists who considered a primary role of expert scientific witnesses 
was to "... assist the administrative tr ib~nal".~ '  One administrative tribunal member who 
responded to the Research Survey recognized the problem in the following terms: 

It appears that scientific presenters lean towards the group that has contracted the individual 
to make the presentation. 

Surprisingly, 19% ofjudges, 8.0% of legal counsel and 9% of scientists stated that 
they believed that it was not the role of expert scientific witnesses to "... assist the court".u6 
No less than 13% of tribunal members, 6% of legal counsel and 10% of scientists held the 
sarne view with respect to administrative trib~nals?~ Although these views are in a minority, 
they will determine the expert witness behaviour in those processes in which the opinion- 
ho lder participates. 

This probIem is fi-eely recognized by legal counsel who retain scientists to provide 
expert evidence on behalf of their clients. One lawyer who responded to the Research Survey 
stated: 

Experts are so often just "hired guns" who taiIor evidence to their cIient. Financial or 
counsel's influence, I'm not sure. 
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The problem is often not as simple as an expert knowingly giving false or misleading 
evidence. The expert may simply adopt an opinion which, while favouring his client, is 
nevertheless scientifically valid. One lawyer who responded to the Research Survey 
summarized the issue in the following terms: 

1 think it is unavoidable that experts tend to be biased towards the positions o f  their 
employers. Bodies of scientific knowledge usually have sufficient breadth to  accommodate 
a diversity of  equaIly valid opinions. 

While not questioned on the subject in the Research Survey, a number Survey 
respondents fiom the scientific comun i ty  volunteered the observation that private sector 
environmental consuItants are at the heart of much of the scientific advocacy probIem: 

Most expert witnesses are typically not really expert witnesses; especially if they belong to 
a consuIting firm. Consultants normally are hired not to be independent, but to support a 
peculiar position. 1 have seen this so often in government; a consultant is hired to study a 
process or a unit, but the person hiring makes sure beforehand that the consultant wi1l give 
the answer he wants. 

Another scientist elaborated on this point: 

There is wide-spread contempt among scientific expert witnesses of the ethics o f  the Iegal 
counsel in both trials & administrative hearings on environmental issues. The exception ... 
is that rnany environmental issues which go to tria1 or hearing are such high stakes, that 
environmental advisors hired by the defendant (consultants) are now beginning to appear 
as  "expert witnesses". Thesc "experts" are paid advocates for the defendant's position, not 
neutra1, objective experts. The ethics of these environmental consultants are also wideIy 
despised. The identiS, o f  consultants who "wiI1 Say what they are paid to say" become 
quickly known within the environmental science profession, but the reputation of these 
individuals or firms is generally not known to the judge or administrative tribunal. Legal 
counsel, however, know of their existence and wi1I "shop around" to fmd the "correct 
experts" for the proceeding. 

Second, the Survey investigated the qualities which legal counsel look for when 
retaining an expert scientific witness. Not surprisingly, when Iegal counsel were questioned 
as to what qualities they look for when choosing expert witnesses at environmental trials and 
other legal proceedings, the "Ability to persuade a court with respect to a scientific issue" 
was high on the list, with 89% of lawyers identiqing that quality as being either desirable 
or very desirable. Wowever, the desirability of this quality also appears to be no secret. 
Similarly high results were obtained fiom both judges (73%) and scientists (84%).'38 Even 
higher results were obtained with respect to administrative hearings, with 86% of board 
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rnembers, 95% of Iegal counsel and 86% of scientists perceiving this to be a desirable or very 
desirable q~ali ty.~~'  Vilde this feature may seem natural to an adversarial process, the effects 
on decision-m&ing will be negative if persuasiveness is not supported by accuracy. 

Consistent with these frndings were additional Research Survey results which 
indicate that the quality of scientific information introduced into environmental decision- 
making processes may be fiirther impaired by a cornpetitiveness factor on the part of expert 
scientific witnesses. When questioned, 59% of judges, 58% of legal counsel and 72% of 
scientists indicated that a problem existed due to "A competitiveness factor, wherein expert 
scientific witnesses are motivated to attempt to "win" environmentai trials and other Iegal 
proceedings and "defeat" opposing parties (and their expert scientific witnesses) involved in 
the Iitigati~n."~ Sixnilar results (65% of irïbunal members, 56% of Iegal counsel and 70% of 
scientists) were obtained with respect to administrative environmental hearing~.'~' The 
results of this problem were summarized by one administrative tribunal member who 
responded to the Survey Questionnaire in the following terms: 

The "competitiveness" factor undermines the populist concept of scientists "seeking the 
truth". The tribunal is put in the position of finding something to be a scientific "fact" 
because experts are unwiiling to cede their client's case to a better, but opposed, scientific 
approach to an issue- 

Another tribunal member stated the view that: 

The major problem seen in the hearing process 1 participated in was a strong win-lose 
philosophy that colored the presentation of evidence and prevented full disclosure. 

The impact of this cornpetitive approach on the quality of evidence received by decision- 
rnakers was surnmed up by one scientist who responded to the Research Survey in the 
following terms: 

The motives to win the triai or hearing can be so strong that they overpower the 
responsibility to present al1 the information (scientific expert opinion) and for the witnesses 
to tel1 the truth. Intentional distortion of information presented as evidence occurs both by 
IegaI counsel and some expert witnesses. 
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In simplest ternis, Canadian courts and most administrative tribunals are based on the 
premise that legal counsel wili act as advocates for their clients and scientific witnesses will 
provide their expertise to the trier of fact. When experts assume the role of advocates, the 
system breaks down to the extent that the qudity of idormation provided ro the decision- 
maker becomes subject to question. 

6.5 E x ~ e r t  Scientific Witnesses and the Adversarial Svstem 

Experience based observations of the author and advisory team corroborated by the 
legal and scientific Iiterature indicated the inability of many scientific witnesses to h c t i o n  
effectively within the adversarial system utilized by environmental decision-making 
processes. The Research Survey c o n f î e d  this view, finding that 44% ofjudges, 59% of 
legal counsel and 65% of scientists perceived "The inability of expert scientific wïtnesses to 
frinction effectively within the adversarial systern used in environmentai trials and other legal 
proceedings" to constitute a pr~blern.'~' Sirnilar results were obtained with respect to 
administrative environmental hearings, with 59% of tribunal members, 5 8% of legal counsel 
and 72% of scientists agreeing with the prop~sition.~" 

However, this conclusion shouid not necessarily be taken as a criticism of scientists 
appearing as expert witnesses. Rather, it may be better characterized as a problem arising 
from the incompatibility of the presentation o f  scientific information in a decision-making 
process which is inherentiy adversarial. One scientist who responded to the Research S w e y  
summarized the issue in the following terrns: 

The process does not present a forum wfiere scientific information is fairly heard. The 
adversarial processes tend to draw out unfair and unsubstantiated criticisms that may be 
difficult to address. 

Further, some scientists who responded to the Research Survey identified an 
additional element of the problem - that the adversarial process tends to interfere with the 
quality of scientific information introduced into decision-making processes through the 
selection of the scientists retained to provide expert evidence. One scientist described the 
problem as follows: 

Legal counsel ... will "shop around" to find the "correct experts" for the proceeding. (ie. 
Legal counsel wilI interview a large number of experts, and select the ones with views 
supporting their position and discard those not supporting their position). 
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The artificid filtering of scientific evidence which is presented to decision-makers as a result 
of the selection of expert witnesses by Iegal counsel can have serious impacts upon the 
quality of the evidence upon which decision-makers must base their decisions - especially 
in situations where there is inequality between the parties to a dispute which precludes the 
decision-maker eom receiving the fidl scientific picture. One scientist explained the problem 
in the following terrns: 

Expert witnesses are selected by the adversaries based on whether the evidence the witness 
will give is favourable or not to their positions, rather than the witnesses' superior 
knowledge and experience on the topic. 

The selection of  witnesses resuIts in the seIection of evidence which is presented which can 
result in a rnisleading impression, ie. avoidance of "the whoIe truth". In this way the 
evidence can be distorted. 

Finaily, while not explored in the Research Survey, a nurnber of Research Survey 
Respondents identified the concern that the adversarial system breaks d o m  where one or 
more parties to a dispute have insufficient resources to adequately present their case to the 
decision-maker. That is, the adversarial system contemplates opposing parties who each have 
sufficient resources to advance their cases before a trier of fact. In situations where this is 
not the case, serious difficulties are created in that the decision-maker receives only part of 
the available evidence and consequently must base its decision on an incomplete set of facts. 
Typical of the comments received with respect to this issue are the comments of one lawyer 
who observed: 

GeneralIy the quaiity of scientific evidence is determined by the resources available to the 
parties and court. 

Another lawyer elaborated on the problem in the following fashion: 

Most often parties with limited funds can't afford experienced lawyers and consultants: 
- They can't understand the issues weIi enough to be effective. 
- Court doesn't get the best evidence. 

It has long been an axiorn of criminal and family law that "there is one law for the rich and 
another for the poor". This is largely based on the notion that fmancial resources will often 
determine the availability and qudity of legal counsel, ability to retain expert witnesses, etc. 
This principle also applies to environmental law. %y their very nature environmental 12w 
issues are often complex and involve the need to resolve scientific issues in order to decide 
the larger jurisprudentiai disputes. This means that environmental law cases often require 
specialized legai and scientific expertise, which expertise is often expensive. Without equal 
expertise on each side of a dispute, the adversarial system breaks dom,  and the quality of 
decisions is impaired. 



6.6 External Influences on Expert Scientific Witnesses 

A fourth potential source of problems with respect to the qudity of scientific 
information introduced into envuonmental decision-making processes identified by the 
experience based observations of the author and advisory tearn and by the literature involved 
external innuences upon expert scientific witnesses, which influences might be reflected in 
their evidence. The Research Survey examined four possible sources of such influence - legal 
counsel, scientific advisors, audiences at trials and hearings, and the media. 

Influence fiom legal counsel was found to be the influence on expert witnesses most 
conunonly identified of those studied, with 55% of judges, 50% of legal counsel and 41% 
of scientists stating that they considered "Muence fiom legal counsel in the preparation of 
expert scientific witnesses pnor to giving evidence at environmental trials and other legal 
proceedings" to constitute a problem.'" Similar results were obtained with respect to 
administrative environmental hearings, with 49% of tribunal members, 45% of legal counsel 
and 50% of scientists agreeing with the propositi~n.'~~ One scientist who responded to the 
Research Survey summarized the problern in the most basic of ternis, "Expert witnesses will 
lie if enough pressure is put on thern bj their employer." 

The Research Survey also looked at the influence exerted on expert scientific 
witnesses by scientific advisors, and found it to be a much less commonly identified factor. 
Only 22% of judges, 24% of legal counsei and 23% of scientists considered "Influence fiom 
scientific advisors retained to assist legal counsel in the preparation of expert scientific 
witnesses prior to these witnesses giving evidence at environmental trials and other legal 
proceedings" to constitute a pr~blern."~ A similarly low percentage of respondents (22% of 
tribunal members, 20% of legal counsel and 27% of scientists) considered it to be a problem 
in administrative hearing~.'~' 

A third possible influence on expert scientific witnesses examined by the Research 
Survey concemed influence fiorn audiences attending environmental trials and administrative 
environmental hearings. This was seen as important by very fetv respondents, with only 1 1 % 
of judges, 14% of legal counsel and 12% of scientists viewing "Influence fiom the audience 
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observing environmental trials and other proceedings to constitute a pr~blern. '~~ It is woah 
noting that the results obtained fkom those Research Survey respondents who had attended 
administrative environmental hearings, while still relatively low, were substantially higher 
than those obtained for environmentai triais, with 22%of tribunal members, 10% of Iegal 
counsel and 27% of scientists finding such influence to be a pr~blern."~ 

A final potential influence factor considered by the Research Survey involved 
S u e n c e s  on expert scientific witnesses by the media. Again, this was not viewed as 
important by many respondents, with only 22% of judges, 29% of legal counsel and 28% of 
scientists concluding that "Iduence fiom the media" was a p r ~ b l e m . ~ ~  Similar results were 
obtained with respect to administrative environmental hearings (judges 33%, legal counsel 
20% and scientists 39%). 

The results obtained are as important for those potentiai influence factors which the 
Research Survey tends to eliminate as being a concern to participants as for those which it 
confms. The results tend to indicate that concerns regarding such factors as audience and 
media influence were not commonly identified as a problem whereas influence by legal 
counsel is worthy of note. 

The issue of influence fi-om legd counsel on expert scientific witnesses with respect 
to the evidence to be given by those witnesses provides a clear illustration of the 
incompatibility of the motivations of the scientific and legal cornrnunities in environmental 
decision-making. The juxtaposition of the scientist's search for tmth and the lawyer's desire 
to win a jurispnidential dispute often creates a tension between scientist and legal counsel 
which is only resolved once the evidence has been received by the court. Unfortunately, in 
most cases one is never sure whether the evidence is solely that of the expert witness, or 
whether the evidence has been improperly influenced by legal counsel. 

6.7 Discussion 

The combination of the experience based observations of the author and supervisory 
team, the legal and scientific literature and the Research Survey results lead to a number of 
observations, conclusions and recomrnendations, as discussed below. 

148 Appendix 2 TabIe 22, 

749 Appendix 2 Table 23. 

250 Appcndix 2 Table 24. 



6.7.1 Fundamental Tncomuatibilities Between Science and Law in 
Environmental Decision-Making 

An obvious conclusion which rnay be reached with respect to the quality of scientific 
information introduced into environmental decision-making processes is that there are many 
problems with the quality of scientific information, and the reasons range fkom constraints 
of legal processes for presentation of evidence to undue iduence  during pre-trialhearing 
preparation to individual circumstances and behaviours. It is submitted that many of the 
problems identified by the author and advisory tearn, by the literature and by the Research 
Survey have as their root basic incompatibilities between the scientific and legal systems. 
One of the rnost important incompatibiIities relates to the use of legal advocacy and the 
search for scientific tmth. Fundarnentally, a legal decision-making institution is created tu 
decide an issue based upon the evidence placed before it at an arbitrary point in time. 
Science, at least in its idealized fonn, seeks to find the truth. If the evidence available to 
science is inadequate to make pronouncements on the tmth, then the search continues. Thus, 
whereas Iegal decision-making bodies are constrained to make a decision, sooner or later, 
using the evidence at hand, science can continue its search for the truth forever. Strong 
concurrence with this conclusion was observed in the Research Survey from respondents 
fiom the scientific comrnunity, with 80% agreeing that a problem is created by the fact that 
"The motivations of expert scientific witnesses and legal counsel in environmental trials and 
other legal proceedings are incompatible, in that the primary goal of scientists is the 
attainrnent of scientific truth, whereas the primary objective of legal counsel is to resolve 
jurïsprudential disputes which may contain scientific issues". However, agreement of the 
legd comrnunity was less than prevalent, with only 45% of legal counsel and 6 1 % of judges 
in agreements3' Sirnilar results were obtained with respect to administrative hearings, with 
81% of scientists in agreement compared to only 36% of legal counsel and 57% of 
administrative tribunal rnember~.'~%e difference in the perspectives of the respondent 
groups only serves to reinforce the nature of the incompatibility which exists. 

Many of the problems identified in this thesis may be traced to a related fiindamental 
incompatibility between the scientific method and Iegal decision-making processes. The 
scientific method involves proposing a hypothesis and then setting about trying to disprove 
that hypothesis - the so-called process of falsification."' Within the scientific community the 
best scientist is one who tests the validity of his hypothesis by most effectively and 
rigorously challenging it. This feature of the best scientist being a great critic of h is  o m  
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theory nuis opposite to what would be seen as the skills of the best expert witness, at least 
as judged through the eyes of Iegal counsel. While a decision-maker familia with the 
scientific method rnay appreciate thoughtfùl self-criticism of the opinions being tendered by 
an expert, such self-criticism might just as easily be interpreted as self-doubt which would 
undermine the credibility of an expert opinion. Consequently, a first class expert will be 
discouraged fiom pursuing in her testimony the logical approach she has used to generate her 
expertise - that is, challenging and lhnithg the validity of her own theories. Likewise, 
scientists with weak abilities in using the scientific method rnay present expert opinions 
which rnay sound very convincing in a court or administrative hearing, but which have 
escaped the scrutiny of severe challenge. 

The legal response to this incompatibility may be to suggest that the process of cross- 
examination provides the mechanism for testing the validity of expert opinions and a good 
expert will show his scientific ability in defending his theory against the challenges of cross- 
examination. While there is some merit to this perspective, that ment depends entuely on the 
existence and quality of the cross-examination. In some cases, cross-examination rnay not 
take place, or if it does it may be weak so that shaky theories will not be adequately exposed. 
The Research Survey examined this issue and found that 72% of judges, 66% of legal 
counsel and 68% of scientists were of the view that "Reliance by the courts on cross- 
exarnination for the purposes of clari@ing and testing expert scientific evidence creates a 
problern in circumstances where cross-examination is not conducted or is not effectively 
c o n d u ~ t e d . ~ ~  Similarly, 62% of administrative tribunal members, 56% of legal counsel and 
77.1 % of scientists agreed with the prop~sition.'~~ 

Alternatively, if a good scientist presents a qudity theory in his examination-in-chef 
but while under cross-examination assumes his role of self critic and admits to the possibility 
of challenges being valid, a skilfül lawyer rnay be able to represent an implausible @ut not 
impossible) challenge as being important for the decision-maker. This illusion could be 
effective because an expert rnay fail to appreciate how his answers could be manipulated in 
argument, an activity which experts rareIy see for themselves. It rnay be possible for counsel 
to give an impression of substantial doubt where the expert rnay recognize only trivial doubt. 

A final danger associated with reIiance by decision-makers on cross-examination was 
raised by a judge who responded to the Research Survey with the observation that "Often 
cross-examination is intended to confiise rather than darifi". Cross-examination is a two- 
edged sword when used to test scientific evidence. While the adversarial nature of cross- 
examination ofien results in additional clarity and a thorough testing of evidence, it by no 
means guarantees it. The same adversarial motivation rnay also result in the use of cross- 
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examination to obscure important evidence and 
weak. 

Perhaps the best recommendation 

112. 

to make scientifically strong evidence appear 

wtiich can be made with respect to 
incompatibilities between the scientific method and legal decision-making processes is the 
raising of awareness of the problem amongst al1 participants in these decision-making 
processes. This rnay 5e accomplished through training, both in our coileges and universities 
and later through continuing professional education. An increased awareness of these 
incompatibilities rnay Iead to a greater understanding between the scientific and legal 
comrnunities, which in turn rnay serve to reduce the negative effects of these 
incompatibilities on environmental decision-making . 

6.7.2 Quality Control 

The second conclusion which rnay be reached is that the quality control procedues 
currently employed by environmental decision-makers with respect to the admission into 
evidence of scientific information rnay not be as eEective as many within the legal 
community perceive it to be. The high degree of discord identified in the Research Survey 
between respondents from the legal and scientific cornrnunities with respect to the 
effectiveness of screening processes currently used by courts and administrative tribunals 
indicates that while decision-makers appear relatively satisfied with the leveI of quality 
control of scientific ùiformation, scientists have considerably less confidence in it. The clear 
divergence of opinion found in these resdts does not resolve the question of the effectiveness 
of current quality control rnechanisms. One is left to look to the sources of these views to 
determine whether the Iegal or scientific community is best placed to evaluate this issue. 
There can be IittIe question that matters of a predominately legd nature such as issues of 
receivability of evidence which involve issues of relevance, materiality and admissibility 
of evidence are best judged by those within the legal system. However, a strong argument 
rnay be made that matters such as the effectiveness of quality control mechanisms used to 
dlow or disallow expert scientific evidence involve scientific issues for the most part (such 
as distinguishing between the qualifications of scientific witnesses and defming areas of 
scientific expertise) and thus are better judged by the scientific community. The message 
being sent by the scientific community appears to be that there are problems with the current 
system of quality control employed by decision-makers. One scientist responding to the 
Research Survey summarized the problem in the context of administrative tribunal decision- 
making in the following way: 

[Screening by administrative tribunals of those persons who are qualified to provide such 
tribunals with scientific information as expert witnesses] is a very dificult thing for 
members of a tribunal to do, as they are not qualified to do so nor do they generally 
understand what is involved in doing so. 1 really feel sorry for tribunals trying to do so. 



Whether decision-makers will choose to recognize these problerns or not is unclear. 

If one accepts the view of the scientific comrnunity that problerns do exist in current 
quality control procedures used by courts and administrative tribunals in environmental 
decision-making, the most obvious recomrnendation is for improvements to current 
screening processes. A good starting place is to reverse the current trend of making the 
qualification of potential expert witnesses alrnost automatic. The "let it in and determine 
relevance Iater" approach may work reasonably well with respect to issues involving the 
receivability of lay evidence. However, the same can not be said for allowing everyone with 
a scientific background to be qualified as experts and having the trier of fact distinguish the 
good fiom the bad Iater on during deliberations by attaching varying degrees of weight to 
such evidence. It is subrnitted that the risk of appeal associated with not allowÏng a poteritial 
witness with questionable credentials to be qualified as an expert witness is far outweighed 
by the greater darnage to the legal system and the administration of justice generally in 
allowing scientists with dubious or irrelevant professional credentials to give evidence as 
courtltribunal recognized experts. First, there is the very real nsk that a poorly credentialed 
but convincing witness will unduly influence the trier of fact (who may have no scientific 
background and no independent expert to assist him), thereby reducing the quality of the 
decision. Second, recognition o f  a questionable scientist as an expert may reduce the esteem 
in which environrnental decision-making processes are held by the scientific co~nrnunity.'~~ 
Alternatively, such recognition rnay serve to falsely inflate the reputation of the questionable 
scientist amongst the scientific cornmunily. This latter result may serve to encourage other 
questionable experts to attempt to be qualified as an expert by the courts, thereby further 
reducing the quality of scientific information being introduced into environmental decision- 
making processes. 

In Canada, courts and administrative tribunals make the final deternlination of 
whether a scientist will be quaiified as an expert witness or not. Thus, they are the "gate- 
keepers" of scientific information which is allowed to enter into environrnental decision- 
making processes. However, in  canying out this role, decision-makers are of necessity 
dependent upon standards set by the scientific comrnunity. That is, environrnental decision- 
makers must rely upon the scientific community to provide the standards of scientific 
credibility and the means to determine whether a prospective witness meets those standards. 
This is achieved through such mechanisms as rank and status of academic appointment, 
scholarly awards, publication in peer reviewed journais, presentation of papers at academic 
conferences, practicd project experience, etc. Scientists generally recognize that no single 
measure c m  establish an individual scientist's stature in a manner relevant to qualifiing as 
an expert witness. However, many would agree that tangible exarnples of how the scientist's 
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work has been influentid been adopted by others who are independent in their choice 
should be regarded as a worthwhile signai of stature. Thus while courts and tribunals may 
be the "gatekeepers" of scientific information entering into decision-making processes, it is 
the scientific community which determines the size and nature of the gate over which 
decision-makers are to stand guard. Gatekeepers who fail to listen to the scientific 
community in this regard do so at their peril. 

In exercising this gate-keeping function environmental decision-makers must not 
only be concerned with scrutinizing the qualifications of those scientists who wish to be 
qualified as expert witnesses. Decision-makers must also take considerable care to define the 
area or areas of expertise in which scientific witnesses are qualified to give expert evidence, 
and must be vigilant to ensure that these expert witnesses are confined to giving evidence 
only within the parameters in which they have been qualified. In response to this problem 
one judge who responded to the Research Survey expressed the view that "Lawyers should 
define narrowly the issue on which the expert's opinion is sought." While it would be helpfui 
if legal counsel would assume responsibilis for ensuring that the expert witnesses which 
they present have their areas of expertise narrowly defrned, this is wishful thinking indeed. 
It must be remembered that environmental decision-making is most often an adversarial 
process, and it is often in the lawyer's best interest to have an expert wïtness qualified as 
broadly as possible.'s7 While opposing legal counsel may be able to narrowly define the area 
of expertise for which the witness is qualified to give expert evidence, this is unlikely to 
occur if opposing legal counsel is not present or is ineffecti~e.'~~ Rather, it is submitted that 
it is prknarily the responsibiiity of the decision-maker to be vigilant to ensure that the area 
of expertise of the expert witness is narrowly defined and that the expert confines himself 
to giving evidence only within those narrowly defmed parameters. In carrying out this 
responsibility decision-makers should be rnindhl that while they are the gate-keepers of the 
environmental decision-making processes over which they preside, they have a counterpart 
and potential aily in the scientific comrnbty which has developed and refïned its own gate- 
keeping fùnction over many years. The scientific community has evolved a well-defmed 
system of evaluating a scientist's stature. Scientists will judge another's stature most 
convincingly on the basis of the influence that a scientist's work has had upon the field. So 
it is not so much how many papers a scientist has published but whether the scientist's work 
has been cited by others and bas it shaped the thinking in that field 
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The decision-maker is tvell advised to draw upon the ability of the scientific 
community to evaiuate scientists within that community in deciding whetlier to qualie a 
scientist as an expert witness and in determining the parameters of that expertise. In 
situations where a decision-maker is satisfied that the adversarial system is operating as it 
should, with both sides effectively bringing out the strengths and weaknesses of a proposed 
expert and the parameters of his expertise in a voir dire pnor to being qualified or rejected 
by the decision-maker, the decision-maker can make his decision in reliance upon the fact 
a witnesses' stature within the scientific cornmunity will be brought out through operation 
of the adversarial system. However, in those cases where it is apparent to the decision-maker 
that the adversarial process has broken down either due to an absence of opposition or 
ineffective opposition, the decision-maker is encouraged to take the initiative to make such 
inquiry with the scientific community into the expertise of the proposed expert witness as 
is required to satise the decision-maker. In practical terms this may simply be a request from 
the decision-maker to be provided with a ml listing of the academic credentiais of the 
scientist as set out in a curriculum vitae. Or, as one judge who responded to the Research 
Survey suggested, it may mean presenting the decision-maker with the scientists' body of 
work: 

The writings of expert witnesses prior to the matter in question should be made available 
to parties and court on demand - prior to testimony. 

If the decision-maker has difficulty in evaluating the scientist in terms of how the scientist 
would be judged by the scientific community, an independent expert could be retained by 
the decision-rnaker for this purpose. This process is widely used in scientific circles to judge 
the merits of an individual's work. Such an independent expert would also be of assistance 
to the decision-maker in determining the parameters of the witnesses' expertise, and Iater in 
determining if the witness was straying fiom those parameters in giving evidence. 

6.7.3 Role Confusion for Scientific Ex~erts 

A third concIusion is that there is currently considerable confusion with respect to the 
role which scientific witnesses are to play in environmental trials and hearings. The Research 
Survey indicates that an mexpectedly high percentage of judges, administrative tribunal 
members, legal counsel and scientists perceive a primary role of expert scientific witnesses 
is to assist either the party to litigation who retains their services or legal counsel who retains 
their services on behalf of a client. The problem is summarized by one judge who responded 
to the Research Survey in the following terms: 

The problem is that the expert witnesses act as advocates for the client. We don't know Iiow 
objective they are. 



Another judge concluded: 

The proper role of  the expert is to assist the Court- Most experts perceive their rote to be to 
assist the party or lawyer who hired them to "win" the case. 

As discussed earlier, the Supreme Court of Canada has made it quite clear that the role of the 
expert witness is to "... furnish the Court with scientific information which is likely to be 
outside the experience and knowledge of a judge or jury."x9 It is not the primary role of the 
expert witness to serve the interests of either the party or legal counsel who retains him. 
However, it is also obvious that parties and their legal counsel wodd want to choose experts 
whose s e ~ c e  to the court was also beneficial to their case. 

One response to this problem is for the decision-maker to instruct each expert witness 
prior to giving evidence of the proper role of that expert witness in giving evidence. Such 
insûuction would ensure that expert witnesses are aware of their duties and are not operating 
under any misconceptions of improper loyalties while giving evidence. Failure to heed the 
instructions of the decision-maker codd result in sanctions, such as dismissal of the witness, 
and in extreme cases the witness could be found in contempt. 

A second response, suggested by a judge who responded to the Research Survey, 
would restrict the use of expert witnesses to consideration of factual scientific issues in 
question and elirninate situations in which the wiîness is encouraged to act as advocates: 

Lawyers should define narrowly the issue on which the expert's opinion is sought. Experts 
should be given fair and objectively based factual hypotheses on which to premise tlieir 
opinions. Experts should not be asked for opinions based only on factual assurnptions that 
favour one side, and should not be asked (or permitted) to "argue" the case for "their" side. 

A third approach is for decision-makers to retain independent witnesses. One judge 
who responded to the Research Survey sumrnarized the advantages of this approach in the 
following ternis: 

Would prefer to have independent expert witnesses. Interpretation of scientific experiments 
& tests similar to statistical data can be misleading and Iean towards the opinion of the party 
submitting the evidence. 

Similarly, another respondent judge stated the view that "Courts should use ability to cal1 
independent evidence and "take a view" more often." The independent expert c m  be 
particularly helpful in situations where the adversarial system breaks down through a lack 
of opposition or ineffective opposition. The independent expert can also be useful where the 
decision-rnaker is aware in advance of a trial or hearing that a case will involve a 
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considerable amount of complex scientific evidence and is likely to be conducted in an 
intensely adversarial manner. Finaily, this approach may also be of assistance if the decision- 
maker is aware that one or more expert witnesses who ~vill give evidence has a reptation 
as a "hired gun" whose primary loyalty is to those willing to retain him rather than to the 
decision-maker. 

It is submitted that each of the above approaches are consistent wïth the Iaw as it 
currently exists in Canada and would be relatively easy to implement by courts and 
administrative tribunais. Implementation of these responses would not prejudice any litigant, 
and would increase the confidence which o u  courts and administrative tribunals have in the 
scientific evidence which is presented to them. 

6.7.4 External Influences on Scientific Experts 

A fourth and related conclusion is that the quality of environmental decision-making 
is jeopardized by a susceptibility of scientific witnesses to certain types of extemal 
influences which may be reflected in their evidence. It is possible to conclude fiom the 
Research S w e y  that while there may be some mild influence fiom extemal factors such as 
scientific advisors, audiences and the media, the area of primary concern is influence fiom 
legal counsel. Given this conclusion it is recommended that judicial and administrative 
decision-making processes be revised to address this problem. Unfortunately this is not an 
easy problem to solve. The problem appears to cover a broad range of situations. Some 
examples of this problem are obvious, as in the earlier exarnple of scnpted evidence2" or 
where legal counsel instnicts the witness as to what evidence he is to give. In other situations 
the problem is much more subtle. For example, the Iule between proper witness preparation 
and improper witness influencing by legal counsel is often gray and difficult to pinpoint with 
precision. For example, the terminology which is used by an expert wikess may have a 
significant impact on the outcome of the case. In the words of one legal counsel who 
responded to the Research Survey: 

The use of slightly different definitions of scientific/technical terms can have a very 
(surprisingly) large impact on the understanding of the total sum of the evidence. 

A classic illustration of this point is seen in the conflicting definitions of the term "fish 
habitat", as found in section 35 (1) of the Fisheries Act, advanced in expert evidence by four 
fisheries biologists in R. v. Town of St. Paul, discussed earlier. 261 
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A second common example relates to the standard of proof which must be met in a 
particular case. Suggestions by Iegal counsel during witness preparation which enable the 
witness to better co~nmunicate his evidence before a court or board are clearly desirable. 
However, if a witness states to legal counsel during preparation that he is "fairly sure" that 
a particular contaminant caused injury to a plaintiff, is it proper conduct for legd counsel to 
suggest to the witness that he use the term "sure" rather than "fairly sure" when in court? 
Does this suggestion clarie communication to the court or convey a level of certainty that 
the witness does not actually possess? The issue is fûrther complicated by the sticky issue 
that interpretations of levels of certainty may differ between the scientific and legal 
communities. Does the witness understand the consequences to the issue of meeting a legal 
standard of proof of in a civil case stating that he is sure rather than fairly sure? What about 
in a regulatory case? Similady, during witness preparation legal counsel rnay explore with 
the witness what he means by the term "fairly sure". During the course of conversation in 
which al1 of the elements upon which the witness has based his conclusion are revisited, the 
lawyer may state to the witness T m  getting fiom our discussion that you are really very sure 
of your conclusion - you may wish to make that clearer to the court". 1s legal counsel's 
behaviour proper in that the lawyer has assisted the expert witness to clarify the manner in 
which he wishes to communicate his thoughts to the court? Or has the lawyer, in havïng the 
expert review al1 of the evidence in favour of his conclusion without raising issues which 
detract fiom that conclusion, improperly influenced the witness to give evidence which 
implies greater certainty in the witnesses' conclusion than is justified given the 
circumstances? 1s it possible that legal counset, concerned with establishing the various 
elements of his case, could unintentionally influence a witness in the rnanner described 
above? How could such influence ever be proven by a party adverse in interest? 

The key point in d l  of this is that the expert witness is only helpful to the decision- 
making process if he or she fimctions as a servant to the court or administrative decision- 
maker. This prernise must serve as the foundation upon which the lawyer - witness 
interaction is defined. Three possible soiutions appear to have varying degrees of merit. 

First, improper influence on expert witnesses may in some cases be ferreted out by 
effective cross-examination geared toward exposing such an improprieq. However, in 
addition to being technicdly difficult, this line of cross-examination is ofien perceived as a 
personal attack on the professionalism of the legal counsel presenting the witness for cross- 
exarnination, members of the legal cornmunity are ofien loathe to adopt this approach. 

Second, lawyer - witness interactions in this area are fiaught with fine distinctions, 
and the questions they raise are diffrcult to address in conventional mechanisms such as 
legislation or cross-examination. Thus, in more obvious cases this issue may be better 
addressed by the legal cornmunity through the professional conduct mechanisms employed 



by Canadian law s~c ie t i es~~ '  and by the scientific comrnunity through its professional 
conduct requirements and processes. Specifically, by characterizing this issue in t ems  of 
professional conduct rather than admissibility of evidence the legal system is able to utilize 
its professional conduct infmstmcture including education of articling students and members 
of the bar, and as a Iast resort in code of professional conduct reviews. 

A third recommendation is for expert witness training. In response to this problem 
one judge who participated in the Research Survey offered the opinion that, "Expert 
witnesses should take courses on being expert witnesses and testirnony." Educational 
seminars which set out the expectations of the legal system toward expert scientific wimesses 
(including the issue of external influences) should be made available to the scientific 
community, and that completcion of such training be a mandatory prerequisite to an expert 
being qualified to give evidence before a court or administrative tribunal in Canada. Such 
training could be provided under the joint auspices of various governing bodies of both the 
legal and scientific communities. The vdue of such training to the overail system wouId 
include providing expert witnesses with the knowledge and understanding to protect their 
role as servants of the court if they perceived they were being unduly influenced by counsel. 

6.7.5 Linear Processes 

It is also possible to conclude that the quality of scientific evidence is often 
constrained by the format for the presentation and adjudication of scientific evidence in 
current environmental decision-making processes. Scientific controversies are dealt with by 
bringing multiple inputs to bear in an iterative and interactive m m e r  so that individual 
scientists can react and respond to insights which they mzy gain from debate with their 
colleagues. The linear process of presentation and cross-exa~nation of evidence does not 
allow for this level of interplay which is often necessary to resolve complex scientific issues. 
However, additional mechanisms are available to improve quaIity assuance in scientific 
controversies, ahhough these mechanisms are not common to legal decision-making 
processes. For example: 

a> Doubts about measurement methodology might be resolved by submitting 
spIit sarnples to independent measurement. 

b) Pre-trial and pre-hearing meetings between triers of fact and scientific experts 
could be utilized to determine areas of consensus between scientists and 
thereby limit the area of controversy. 

762 Such as discipline cornmittees. 



In some situations it may be adwantageous for administrative tribunals to hear 
panels of witnesses rather tham individuals. In the past this approach ha... 
usually been used to Save t h e .  However, there is potential to use the 
interplay among a panel of wimesses to ensure a more integrated picture of 
the evidence for the decision-rnaker which avoids the fragmentation which 
is characteristic of a strictly Iiinear process. Taking this approach one step 
fiirther, a tribunal could require that al1 experts giving evidence with respect 
to a particdar issue appear together, irrespective of who they represent. This 
would allow the decision-maker to evaluate the views of  the various 
witnesses directly by seeing h o w  they respond to issues raised by each other 
and by the tribunal. However,, for such an approach to b, eFfective- direct 
cross-examination of individual panel members mus: be allowed. 

Such CO-operative and interactive approaches to quality assuance have not been 
commody used with scientific evidence in legal proceedings. However this is not surprising, 
given an apparent reluctance of the legal c o m u n i t y  to recognize that existing legal 
processes may not be suitable for the introduction and evaluation of scientific evidence. 
When questioned in the Research S~uvey, omly 36% of judges and 53% of legal counsel 
agreed that a problem is created due to the f ~ c t  that "The existing legal process is poorly 
suited to address scientific issues."'63 This v i e w  is in sharp contrast to the very high leve! of 
agreement (87%) with the proposition by raespondents from the scientific cornrnunity. 
Presumably, scientists are best placed to judge the suitability of the f o m  for addressing the 
scientific aspects of a case. 

6-7.6 Balancing Inequalities of Resources AvaiIabIe to Parties for the 
Presentation of ScientiFic/Technical Evidence 

While there was no quantitative data received on this point, the observations of the 
author and advisory team and qualitative idformation received from respondents to the 
Research Survey indicate that problems with t&e quality of scientific/technical information 
introduced into environmental decision-making processes results fkom inequalities in 
resources available to paaies participating in decision-making processes. 

In response, it is suggested that Federal and provincial IegisIation should be amended 
to require parties applying for approval of prop-osed projects to be responsible for providing 
intervenor fimding to decision-making agencia es for the purpose of facilitating meaningful 
participation in decision-making processes by interested persons and organizations. These 
agencies would then be responsible for ensurimg that such fùnding is equitably distnbuted 
to those persons or organizations wishing to participate in decision-making processes as 
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intervenors. The funding would be provided to assist under-fimded intervenors to obtain 
scientific/techica.i information for presentation to the decision-maker. This would include 
the retainer of scientific/technical experts independent of project proponents. While 
intervenor funding is provided by some environmental decision-makers, such as the 
Canadian Environmental Assessrnent Agency, such funding is usually taken fiom the public 
purse and is extremely limited. By making intervenor funding a "cost of doing business" 
borne by project proponents, environmentai decision-makers are assured that the 
scientifïc/technical evidence presented is reasonably balanced, the cost is borne by those who 
stand to rnake a profit from the project rather than by the public, and project proponents 
know well in advance that such costs will be incurred, thereby allowing them to budget 
accordingly. 

Further, in situations where environmental decision-makers are aware of inequities 
in resources between parties appearing before hem, decision-makers are advised to take pro- 
active steps to attempt to compensate for these inequities. For example, decision-makers may 
avail themselves of independent scientific/technical expertise to enswe that a balanced view 
of scientific issues is provided to them. 



7.0 Problem Area #2: Communication/Comprehension of Scientific Information in 
Environmental Decision-Making 

7.1 Introduction 

Problems with respect to the communication of scientific information and the 
comprehension of that information in environmental decision-making processes was 
recognized in the experience based observations of the author and advisory tea~n'~' and in 
the legal and scientific l i t e r a t ~ r e . ~ ~ ~  As seen earlier, the existence of problems in this area was 
corroborated in the Research Survey re~ul ts . '~~ An examination of the nature and source of 
these problems is set out below. 

7.2 Communication of Scientific Information 

On the basis of the expenence based observations of the author and advisory team 
and the legal and scientific literature the first issue considered by the Research Survey 
involved identification of potential problerns with the communication of scientific 
information in environmental decision-making.'67 An exarnination of the nature and sources 
of these problerns was conducted by the Research Survey, the findings of which are set out 
below. 

7.2.1 Failure of Scientific Witnesses to Effectivelv Communicate Scientific 
Information 

The experience based observations of the author and advisory team'68 and the Iegal 
and scientific literatureZ6' identified a leading potential source of these problems to be the 
failure of scientific witnesses to effectively communicate scientific information. In light of 

764 With respect to communication see discussion section 33.1.1 and for comprehension see discussion section 3 .321  - 

765 With respect to communication see discussion section 3.3.1 -2 and for cornprehension see discussion section 3.3.2.2. 
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767 fbid. 

268 See discussion section 3.3.1.1. 
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these qualitative observations the Research Survey investigated the perceptions of judges, 
administrative tribunal members, lawyers and scientists with respect to the communication 
of scientific information. There was sti-ong support by each of the respondent groups that a 
failure to comunicate did indeed exist, with 72% ofjudges, 67% of Iegal counsel and 85% 
of scientists agreeing that a problem is caused by "The failure of expert scientific witnesses 
to effectively communicate scient& information to participants in environmental trials and 
other legal proceedings such as judges and legal c o u n ~ e l " . ~ ~ ~  Similarly, 63% of administrative 
tribunal mernbers, 64% of legal counsel and 90% of scientists also agreed with the 
proposition in the context of administrative environmental decision-rnaki~~g.'~' One 
administrative tribunal member reduced the problem down to the simplest of terms, stating 
that "Scientific experts are fiequently poor 'explainers'." Scientists themselves recognize the 
problem, As one scientist who responded to the Research Survey adrnitted, "Experts have 
a problem presenting science simply." 

The strong evidence of problems with the communication of scientific information 
in environmental decision-making processes suggests that even if scientific information 
introduced into these processes is of good quality, the communication of this evidence is 
creating a bottleneck which interferes with the availability of this information to decision- 
makers. That is, even though the information may be of high quality, it is of no assistance 
to the decision-maker if it is presented in a marner which is unusable by the decision-maker. 

7.2.2 Scientific Langua~e 

A second, related potentid problem exarnined by the Research Survey was the use 
of technical language by scientists which may not be understood by other participants in 
environmental decision-making processes. When questioned, 72% of judges, 68% of legal 
counsel and 84% of scientists agreed that a problem is created by "The use of technical 
Ianguage including jargon and terms of art which may not be understood by participants in 
environmental trials and other legal proceedings such as judges and legal c o u n ~ e l " . ~ ~  Similar 
results were obtained in the context of administrative environmental hearings, with 63% of 
administrative tribunal members, 67% of legal counsel and 87% of scientists agreeing with 
the proposition. 

270 Appendix 3 Table 66. Category 1 Result. 
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A related possible reason for this failure looked at by the Research Survey involved 
problems with the use of technical Ianguage as between scientifïc experts themselves. In this 
regard 72% ofjudges, 53% of legal counsel and 80% of scientists concurred that a problem 
results kom the fact that "The meanings to be attributed to technical terms (such as jargon 
and terms o f  art) may Vary between expert scientific witnesses (for example, the meaning 
which a civil engineer associates with the term "physical stress" may be very different fiom 
the definition of that t e m  which would be provided by a biologist)"." Similar results were 
obtained with respect to administrative environmental hearings, with 55% of administrative 
tribunal members, 47% of legal counsel and 81% of scientists agreeing with the 
prop~sition.'~~ 

The substantially higher proportion of response by scientists is noteworthy. Perhaps, 
judges, board members and legal counsel do not appreciate the prevalence of major 
differences in meaning for the saine words which exist between disciplines. If the decision- 
makers and legal comrnunity Xe aware of these problems, they rnay be more confident than 
the scientists in their ability to recognize and deal with such probIems. Either way, the 
concem expressed by the scientists who are more Iikely to appreciate the sublety and 
importance of such problems suggests that this issue does need attention. 

7-33  Distortion of Information Through Cross-Examination 

A third potential source of problems with the communication of scientific 
information in environmental decision-making relates to the distortion of scientific 
information as a result of the use of cross-examination by opposing legal counsel. There was 
considerable disagreement between the decision-makers and the scientific community on Siis 
issue, While 83% of scientists agreed with the proposition that a problem is created by "The 
distortion of scientific information as a result of the use of cross-examination by opposing 
legal counsel", only 55% of judges also agreedSm Similarly with respect to administrative 
hearings, 84% of scientists were in agreement compared with only 48% of administrative 
tribunal rnernber~. '~~ 

The concerns of the scientific comrnunity on this issue were reflected in the large 
number of comments received fiom the Survey Respondents. A cornrnon view of many of 
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the scientists who participated in the Research Survey was that "Reliance solely on cross- 
examination for clarZyîng and testing evidence may leave a distorted view of the evidence." 
In this vein one scientist observed: 

Court room proceedings conflict with the open flow of scientific information. Lawyers are 
skilled at manipulating informatim and this, along with cross-examination processes, often 
leads to confusion, distortion and over-simplification of scientific information. 

It was also observed that cross-examination on scientific concepts requires a knowledge of 
the concepts in question both by the expert being cross-examined and by the cross-examiner. 
This is often difficult when the cross-examiner is trained in Law rather than science.'77 This 
point was summarized by one scientist who responded to the Research Study in the 
following terrns: 

During cross-examination it becomes evident that some Iegal counsei do not understand the 
technical evidence and cannot ask the questions properly or understand the sîgnificance of 
the evidence. 

This view was echoed by another scientist who expressed the view that: 

Sorne legal counsel in cross-exmination simply do not understand the scientific evidence. 
This demeans the whole process. 

The greater prevalence of concem among scientists on the issue rnay also be 
attributed to their discornfort with the process o f  cross-examination as a means for 
establishing the veracity of scientific evidence. The procedures used for testing the veracity 
of lay witnesses may be effective for revealing character flaws in expert witnesses- but they 
are not necessarily usefùl for testing validity of scientific concepts. In principle, cross- 
examination should also be capable of challenging scientific concepts in an uiformative 
manner, but the focus must be on concepts and content, not on witness demeanour. 

277 Of course. this also applies to decision-rnakers. I f  the substance o f  the crossexamination cannot be understood by the decision- 
rnaker, effective cross-examination may achieve no effect 



7.3 Comprehension of Scientific Information 

On the basis of the experience based observations of the author and advisory tearnZ7' 
and the legal and scientific Ii terat~re?~~ the second issue considered by the Research Survey 
involved identification of potential problems with the comprehension of scientific 
S o m a t i o n  in environmental decision-making.280 An examination of the nature and sources 
of these problems was undertaken by the Research Survey, the results of which are set out 
below. 

7.3.1 Failure of Decision-Makers and the Legal Community to Understand 
Methods of Scientific Inauiry and Proof 

The experience based observations of the author and advisory team and the legal and 
scientific literature identified a leading potential source of these problems to be the failure 
of decision-makers and the legal community to understand methods of scientific inquiry and 
proof. In light of these qualitative observations the Research Survey investigated the 
perceptions of judges, administrative tribunal members, lawyers and scientists with respect 
to the ability of decision-makers and legai counsel to understand methods of scientific 
inquiry and proof at environmental trials and other legal proceedings and at administrative 
environmental hearings. There was considerable consensus between the judges and scientists 
that a failure did indeed exist. With respect to the comprehension of scientific information 
by courts at environmental trials and other legai proceedings, 55% of judges and 69% of 
scientists agreed that a problem is caused by the fact that "The courts do not sufficiently 
understand the methods of scientific inquiry and pr~of' . '~ '  However, there was more 
disagreement regarding the comprehension of scientific information by tribunal members at 
administrative hearings, with only 44.3% of tribunal members agreeing with the proposition 
compared to 73% of scienti~ts. '~~ Some tribunal members who responded to the Research 
Swvey expressed the opinion that "Tribunals are better able to understand & weigh technical 
evidence". It seems that this confidence in the ability of administrative tribunals to 
understand scientific evidence is not shared by the scientific community. The view expressed 
by many scientists in this regard was summarized by one scientist who responded to the 
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279 Sce discussion section 3.3.2.2. 

280 See discussion section 5.4.2. 

fS1 Appendix 3 Table 80. Category 1 Result. 

782 Appendix 3 Table 8 1 - Category 1 Result. 



Research S w e y  stating, "In rny experience the BoardPanel members miss or fail to 
understand much of the technical information-"'83 

Basic understanding of scientific rnethods of inquiry is important to provide a context 
for interpreting scientific evidence. If decision-makers have no appreciation of the practical 
realities inherent in scientific inquiry then they wiil have difficulty in being able to interpret 
the qualifiers which competent scientists should place on their evidence. 

When asked the related question whether a problem is caused because "Legal counsel 
do not suffrciently understand the methods of scientific inquiry and proof, there was a 
general consensus between the respondent groups, with 6 1 % ofjudges, 6 1 % of legal counsel 
and 72% of scientists agreed that a problerns is caused at environmental trials and other Iegal 
proceedings,'" while 56% of administrative tribunal members, 54% of legd counsel and 
77% of scientists also found a problem to exist at administrative environmental hea~ings. '~~ 

7.3.2 Failure of Decision-Makers and the Legal Communitv to Understand 
Statistical Analvsis 

A more specific source of problems associated with the comprehension of scientific 
information in environmental decision-making considered by the Research Survey involved 
a failure by decision-makers and the legal community to understand statistical analysis. 
There was consensus between the respondent goups that a failure did indeed exist. With 
respect to the comprehension of courts at environmental trials and other legaI proceedings, 
6 1% of judges, 67% of legal counsel and 79% of scientists agreed that a problem is caused 
by the fact that "The courts do not comprehend the merits and pitfalls of statistical analysis 
provided by expert scientific wi tnesse~" .~~~ Similarly, 56% of administrative tribunal 
members, 54% of legal counsel and 85% of scientists also agreed with the proposition in the 
context of administrative environmental hearing~. '~~ When asked the related question 

283 For a detailed discussion of this issue see infra. section 7.42. 
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whether a problem is caused because "Legal counsel do not sufficiently understand the rnerits 
and pitfalls of statistical analysis provided by expert scienMic witnesses", 61 % of judges, 
6 1% of legal counsel and 72% of scientists ageed that a problem is caused at environrnental 
tnals and other legal proceeding~,'~~ while 56% of administrative tribunal members, 54% of 
legd counsel and 77% of scientists also found a problem to exist at administrative 
environmental h e a r i n g ~ . ~ ~ ~  

Statistical analysis has become fundamental to the scientific experimental approach 
to knowledge generation. Yet, müch confusion exists about the application and interpretation 
of statistical inference even arnong scientists. This is an area which is readily open to 
manipulation, either to mislead a decision-maker or to sirnply create confusion for the 
decision-maker which rnay become manifest as reasonable doubt. One administrative 
tribunal member who responded to the Research Survey summarïzed the problem in the 
following terms: 

You're really ont0 something here. Statistics are a real trap. Also especiaily, the unvoiced 
doctrines and biases (world views) that may inform the expert witness(es) but not 
necessarily the panel, or counsel. 

7.3.3 Failure of Decision-Makers and the Leoal Community to Understand 
the Value Premises and Professional Biases which Underlie Scientific 
Information 

A third potential source of problems associated with the comprehension of scientific 
information in environmental decision-making considered by the Research Suvey  involved 
a failure by the legal community to understand the value premises and professional biases 
which underlie scientific information. With respect to environrnental trials and other legal 
proceedings, 61% of judges, 59% of legal counsel and 75% of scientists agreed that a 
problem is caused by the fact that "The courts do not cornprehend the value premises and 
professional biases which underlie scientific information provided by expert scientific 
witr~esses".'~~ Similarly, 52% of administrative tribunal members, 50% of legal counsel and 
77% of scientists also agreed with the proposition in the context of administrative 
environmental hearing~.'~' When asked the related question whether a problem is caused 
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because "Legal counsel do not comprehend the value prernises and professional biases which 
underlie scientinc information provided by expert scientific witnesses", 36% of judges, 59% 
of legal counsel and 70% of scientists agreed that a problem is caused at environmental trials 
and other legd proceedings,"P- while 56% of administrative tribunal members, 53% of legal 
counsel and 72% of scientists also found a problem to exist at administrative environmental 
hearïags .293 

The advances in our technological society provide an aura to science which overlooks 
the redit .  that scientists are human. Accordingly, the institutions of science and individual 
behaviour are subject to al1 of the vagarïes we recognize in other human endeavours. 
Interpretation of scientific data relies upon inferential processes which are culturally 
developed within the relevant scientific disciplines. Otten these inferences are predicated on 
assurnptions which are not readily transferable to other apphcations. If decision-makers have 
no appreciation of these science culture and value issues they will be ill-equipped to test the 
relevance and validity of scientific evidence to resolving the issues which they must decide. 

Failure of Decision-Makers and the Legal Community to Understand 
the Kev Doctrines and Premises of Whatever Discipline is Tnvolved 
in Scientific Information Provided bv Ex~er t  Scientific Witnesses 

A final potential source of problems associated with the comprehension of scientific 
information in environmental decision-making examined by the Research Survey involved 
a failure by the legal community to understand the key doctrines and premises of the 
disciplines involved in scientific evidence. There was considerable discord between decision- 
makers and scientists with respect to whether a faiiure did indeed exist. With respect to 
environmentai trials and other legal proceedings, 44% of judges compared with 78% of 
scientists agreed that a problem is caused by the fact that "The courts do not comprehend the 
key doctrines and premises of whatever scientific discipline is involved in scientific 
information provided by expert scientific wi tnesse~" .~~~ Similady, 38% of administrative 
tribunal members cornpared with 77% of scientists also agreed with the proposition in the 
context of administrative environmental hearing~.'~~ 

Appcndix 3 Table 90. This did not meet the criteria of any of the 3 categories of results found in Appendix 7. However. the 
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When asked the related question whether a problem is caused because "Legal counsel 
do not comprehend the key doctrines and premises of whatever scientific discipline is 
involved in scientific information provided by expert scientific witnesses", 44% of judges, 
63% of legal c o u e l  and 80% of scientists agreed that a problem is caused at environmental 
trials and other legal proceedings,296 while 59%f administrative tribunal members, 57%flegal 
counsel and 72% of scientists also found a problem to exist at administrative environmental 
hearings .197 

When considering the issue of key doctrines and premises between scientific 
disciplines, it may be recalled fiom the discussion above that for scientists the primary focus 
of scientific issues may take one of two paths."' The first path, taken by most so-called 
"pure" scientists, sees science as a mems of knowing which is predicated upon a 
cornmitment to unrelenting challenge of current beliefs. This approach allows the seeking 
of truth without having to compromise or make decisions based on current, ofien inadequate 
evidence. The second path, primarily employed by applied scientists such as engineers and 
physicians, involves polling experts to determine the extent of consensus on the 
interpretation of currently available facts or knowledge. This latter activity, which is part of 
the practice of scientific discourse rather than the scientific methodology used for discovery, 
is often used by those who are routinely forced into making judgments on available evidence 
so that decisions can be made. One scientist who responded to the Research Survey provided 
a practical focus to the outcornes achieved as a result of these two different approaches: 

I think a lot of people confuse technology and science; the first is really use of knowledge 
and the Iatter the obtaining of knowledge. Use of knowledge to solve probIems often 
involves a narrow and restricted view of the matter, as can be seen in the advice given by 
many consultants. A scientist should take a wider view of matters ... , 

Thus, this divergence of doctrines and premises between pure and applied scientists 
has significant practical significance for legal counsel, who as we have seen are pnmarily 
concemed with the resolution of scientific issues only insofar as they relate to the ultimate 
goal of resolving jurisprudential disputes. Thus, legal counsel may find that applied scientists 
such as engineers and physicians are better prepared to recder opinions based on imperfect 
scientific information than are their pure scientist counterparts. This also suggests that 
decision-makers may find that scientific information in the form of opinions provided by 
applied scientists more readily meets the legal standards of proof in that these opinions may 
be rendered with a greater degree of certainty than those provided by pure scientists. One 
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rather surprising outcorne of this situation appears to be  that many within the scientific 
cornmunity are coming to equate applied scientists with the employrnent status of 
"consultants", a group whose scientific credibility is being questioned by many scientists. 
As one scientist described the situation: 

Most consultants nowadays are engineers or technical persons, with very Little knowledge 
of, and commonly IittIe interest in, science. This has become very bad in recent years with 
the poor employment opportunities for scientists. 

This conclusion is supported by a number of comments provided by scientists who 
participated in the Research Survey. These cornments suggest that legal counsel prefer to 
retain applied scientists (usually employed as private consultants) over pure scientists 
whenever possible. 

7.4 Discussion 

The combination of the experience based observations of the author and supervisory 
tearn, the legal and scientific literature and the Research Survey results lead to a number of 
observations, conclusions and recornrnendations, as discussed beiow. 

7.4.1 Tnadeauate Levels of Communication 

The quality of environmental decisions is often cornpromised as a result of problems 
encountered in the communication of scientific information in environmental decision- 
making processes. 

The first cause of this problem relates to a failure of many scientific witnesses to 
effectively comrnunicate scientific information to environmental decision-makers. This is 
an important concern because the most highly qualified experts may not be the most gifted 
comrnunicators. This may result in the evidence of a highly qualified expert not being 
understood by the decision-maker, or altematively, being given less weight than the evidence 
of a less qualified witness with supenor communication skills. Optimally, decision-makers 
are assisted by highly qualified experts who also possess highiy refined communication 
skills. As this is often unachievable, there need to be mechanisms to assist decision-makers 
to recognize and utilize the best expertise even when it rnay not be delivered by skilled 
cornmunicators. 

The adversarial system often used in environmental decision-making processes 
promotes the philosophy that it is the responsibility of each party to a dispute to find the 
means to best present their case to the decision-maker. The pragmatic response by advocates 
such as legal counsel is to package their experts in a form which is likely to attract favourable 



attention by the decision-maker. This encourages form over function in expert witnesscraft. 
In the words of one judge who responded to the Research Survey: 

I t  can be difficult to sort out various scientific theories. Then one tends to follow the expert 
that makes most sense and that makes the ability of the witness to comrnunicate very 
important (perhaps disproportionately so). 

Another judge expressed a similar view, stating "An expert who c m  speak plainiy to judge 
and jury will usually be much better "heard" than those who cannot and do not do so." 

There is a need to c o n f i  for decision-makers that expertise and communication 
skills are independent qualities. Decision-makers need to acquire the means to evaluate these 
qualities separately. A practical response would be the inclusion of information on this 
problem in decision-maker training programs. The training curricula for decision-makers 
could include relevant case examples for the purpose of encouraging vigilance with regard 
to fonn over function communication failures. Relevant case examples and even role playing 
by trained actors codd be used to stimulate vigilance in this area. 

A second, related cause of this problem is relatively predictable - scientific 
tenriinology which is not well understood by many decision-makers or by legal counsel. As 
one judge who responded to the Research Survey succinctly put it, "Lack of ability of experts 
to speak in plain language." This problem is not unique to the faw - science interface. It even 
exists between scientific disciplines. Solutions to this problem are more difficult. One 
possible solution is to promote an awareness of the probIern - amongst decision-makers, legal 
counsel and scientists. A heightened awareness of the problem should increase the vigilance 
of al1 parties to ensure that every effort is made to comrnunicate effectively. A more pro- 
active approach suggested by one respondent judge was that "Expert witnesses shodd take 
courses on being expert witnesses and testimony." This approach could even be taken 
M e r ,  with scientists required to take courses to increase their effectiveness in 
communicating scientific information to non-scientists as a requirement of being qualified 
as an expert witness- After dl, the premise of the expert being the servant of the court cannot 
be achieved unless the expert can cornmunicate effectively. 

A third cause of this problem appears to be distortion of scientific information 
through cross-examination. This distortion may be intentional, for the purpose of causing 
confusion. As one judge who responded to the Research Survey put it, "Often cross- 
examination is intended to confiise rather than clarifi." Thus, decision-makers must be 
especially vigilant with respect to the purpose for which a cross-examination is conducted. 
However, this problem often has unintentional sources. 

First, while the procedures used for testing the v e r a c i ~  of lay witnesses may be 
effective for revealing character flaws in expert witnesses, they are not necessarily valid for 
testing validity of scientific concepts. 



Second, effective cross-examination on scientific concepts requires a knowiedge of 
the concepts in question both by the expert being cross-examined and by the cross-examiner. 
This is often difficult when the cross-examiner is trained in law rather than science, or where 
the cross-examiner is unprepared or improperly prepared to conduct the cross-examination. 

Finally, the extent to which cross-examination is conducted is often govemed by the 
first rule of cross-examination - never ask a question to which you do not already know the 
answer. Legal counsel may be reluctant to ask questions which would clar ie  a scientific 
issue because they do not know what answer will be provided by the expert witness, or feel 
that the answer is likely to be unfavourable, and do not want to receive an answer which rnay 
be damaging to their case. This is particularly likely to be true if the Iawyer is uncornfortable 
with his knowledge of the scientific issue in question. This problem was identified by one 
administrative tribunal member who responded to the Research Survey in the following 
tenns: 

Lawyers are not often scientifically trained - they are trained only to ask questions they 
know the answers to - as a result, x-exam may be ineffective - this means the tribunat rnust 
be more aggressive in x-exam which c m  leave a party feeling the tribunal is biased. 

This approach to obtaining scientific information is sûiking in its contrast to that used 
by scientists where the best questions are usually those to which an answer is unknown. Yet, 
we should not be surprised by these very different approaches. The goal of  the scientist is 
to resolve a scientific issue. The scientist attempts to obtain as much infoxmation as possible 
to assist in resolving the issue, even if that new information requires the scientist to discard 
a previously held hypothesis. The lawyer, for his part, is not required to resolve the scientific 
issue, only to convince the decision-maker that the lawyer's theory of the case (inciuding 
interpretation of available scientific evidence) is the correct one. In the words of one lawyer 
who participated in the Research Survey: 

Courts should not be re1yir:g on cross-examination for the purpose of clarifying scientific 
evidence. In rnany respects, cross-examination is a very strange way to test such evidence 
and the purpose of the cross-examiner may be far removed from arriving at  the truth. 

Simply stated, it is often not in legal counsel's best interest (or that of his client) to obtain as 
rnuch information in cross-examination as may be available fiom an opposing expert cvitness 
to resolve a scientific issue. 

In principle, cross-examination should be capable of challenging scientific concepts 
in an informative manner, but to do so the focus of the cross-examination must be on 
concepts and content, not on witness demeanour. Zt shodd also be conducted by someone 
who understands the concepts in question. If legal counsel does not have the knowledge to 
conduct such cross-examination effectively, reliance should be pIaced upon scientific 
advisors to assist with preparation of cross-examination. To this end, rules of  procedure 



should be amended to faciIitate the use of scientific advisors by legal counsel. This may 
include such changes as pennitting advisors to work directly with lawyers at the legal 
counsel table, and even allowing scientific advisors to conduct cross-examination on 
scientific issues. However, scientific advisors acting in this capacity should never be called 
upon to perform a dual role as expert witnesses. 

The issue of intentionally failing to elicit d l  available scientific information during 
cross-examination is more probIernatic. Rules of court generally allow issues which have 
been raised in cross-examination but which have not been fülly answered to be raised again 
through re-examination by legal counsel presenhg the expert witness to the court. However, 
this is not a completeIy satisfactory answer, as legal counsel are ofien reluctant to re-examine 
their witnesses. There are two good reasons for this reluctance. First, rules of court usually 
do not allow legal counsel to prepare the expert witness for the re-examination. Thus, the 
lawyer is uncertain as to what the witness will Say if re-examined. This risk is increased by 
the fact that witnesses who are re-examined rnay feel that they have somehow made an error 
in their testirnony and rnay be tempted to change their evidence in  an effort to correct the 
perceived mistake. Second, if an expert witness has been darnaged in some fashion by cross- 
examination, legal counsel presenting the witness rnay feel that the decision-maker rnay not 
be aware of that damage, particularly if it is with respect to a complex scientific issue with 
which the decision-maker may be unfarniliar. Thus, legal counsel will not wish to bring that 
damage to the attention of the decision-rnaker, which is almost certain to occur if the lawyer 
deems it necessary to re-examine and thereby rehabilitate his expext witness. 

The decision-maker has an obligation to reach the best decision possible. In 
environmental cases we can not f io rd  to have decision-makers sirnply decide winners and 
losers to jurisprudential disputes. Unfortunately, the view in many civil cases that there is 
no right or wrong, only winners and losers within the nile of law, rnay work against resolving 
the communication problems which exist. In this legal context the side which fails to provide 
an expert who can cornmunicate will pay the price. The stakes are much higher in 
environmental disputes, where poor communication of scientific information which results 
in equalIy poor decisions rnay have consequences which go far beyond the parties to a 
dispute. The pice of failure, whether irnmediate or delayed well into the hture, rnay be 
severe and affect our society as a whole. 

The goal of reaching the best decision possible can only b e  achieved if al1 relevant 
information has been obtained fiom expert scientific witnesses. This means that if the 
decision-maker becomes aware that  onn nation relevant to resolution of a scientific issue 
rnay be within the knowledge of an expert witness but that information has not be elicited 
through the processes of examination, cross-examination or re-examination, the decision- 
maker has an obligation to directly elicit that information fiom the witness. Admittedly, this 
recomrnendation nuis counter to the tenets of the adversarial system which has fostered a 



general reluctance by decision-makers to "enter into the arena"?" This reluctance is based 
on the notion that the operation of the adversarid system will result in opposing interests 
bringing forward al1 relevant information, and a degree of unfairness occurs if the decision- 
maker becomes actively involved in the fact-Endhg process. This concem appears valid in 
situations where the adversarial system is allowed to operate effectively. However, it is 
submitted that this is not the case in situations where the adversarid process is either non- 
operational or operating ineffectively, as typically happens in environmental cases where 
there is a mismatch of resources between the parties.. This includes the obvious situations 
where cross-examination is not conducted by a party to a dispute or is conducted 
ineffectively. To this list we wodd add the situation where in£orrnation relevant to the 
resolution of the scientific issue required in order to resolve the jurisprudential dispute 
appears to be available through an expert witness but is not brought out by the parties to a 
dispute, It must be kept in mind that any unfairness resulting &om the decision-maker 
entering into the arena in these situations relates only to the "winning" or "losing" of the 
jurisprudential dispute by the litigants. The consequences of this unfaimess are likely to be 
far less than those resulting from unfairness where the decision-maker is required to make 
decisions which affect the environment, and therefore society as a whoIe, on the basis of 
incomplete scientific idormation which is readily available. 

7.4.2 Inadequate Levels of Comprehension 

The quality of environmental decision-making is negatively impacted by what appear 
to be significant deficiencies in the comprehension of scientific rnethodology and 
information by both decision-makers and legal counsel. The Research Survey confkmed the 
suspicions of the author and advisory tearn based on their experience based observations and 
as identified in the literature. Both judges and legal counsel admit to experiencing 
considerable difficulty in understanding the scientific information required to resolve 
jurisprudential disputes in the courts.3w The result is hardly surprising, when one considers 
that only 39% of judges surveyed indicated that they had received any post-secondary 
science education. For the c o r n  the problem is obvious - judges receive legal bainïng, not 
scientific training, and therefore may lack the scientific skills necessary to resolve complex 
scientific issues required to resolve larger jurispmdential disputes. The probIem was 
summarized by one scientist who responded to the Research Survey by making the following 
reference to a cornplex environmental trial in which he had been involved: 

199 Courts in particular generally restrïct themselves to questions of clarification. A judge who is seen to have entcred into the arena 
mns the rïsk o f  having his decision successfulIy appealed. 

300 See Appendix 3 Table 78. 



1 once gave evidence where [and use planning, hydrology, environmental management & 
river engineering were vital aspects of the evidence. More than a year had been needed in 
preparing the evidence. Our Iawyer, for whom 1 acted as a scientific advisor, had dificuIty 
understanding sorne of the science and experts reports. But over the year, with periodic 
assistance from the experts and myself, he developed an unde-ding. But is it reasonable 
that the judge, with no particular training in these sciences, can gasp the significance of 
opposing views in a trial lasting several weeks. 

What was more surprishg was that administrative tribunal members, who in theory 
are appointed for their special knowledge and expertise, rated themselves no better able to 
comprehend scientific evidence than their judicial ~ounterparts,'~' with scientists perceiving 
them to have equal or greater difficulty understanding scienmc  concept^.^" However, these 
hdings  appear credible in Iight of the rather astounding fact that a d y  14% of administrative 
tribunal members surveyed had received any post-secondary science education! Without 
specialized knowledge and expertise, tribunal members experience the sarne deficiency. As 
one administrative tribunal member responding to the Research Survey put it: 

Very challenging/diffïcult for panels with non-scientific members or rnembers from 
different sciences to evaIuate credibility of scientific information. Getting more diff~cult as 
specialization increases. 

Another administrative tribunal member responded: 

The tribunal 1 work for has many rnembers with a relatively good understanding of the 
characteristics and limitations of scientific inquiry and interpretation. However, 1 have 
observed other tribunals that are less experienced in the review and interpretation of 
scientific evidence. In general, the growing compIexity of the information base presents and 
ongoing challenge for environmental tribunals. 

What is especially troublesome is that despite a high percentage of judges and 
administrative tribunal members admitting to problems comprehending scientific evidence, 
including an insufficient understanding of: a) the methods of scientific inquiry and p r ~ o f ; ' ~ ~  
b) statistical a n a l y s i ~ ; ' ~  c) the value premises and professionai biases which underlie 
scientific information;305 and d) the key doctrines and premises of whatever discipline is 
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involved in scientific Iliformation provided by expert witnesses,'" environmental decision- 
makers appear reluctant to concede that they are unable to effectively use that same 
information in reaching their decisions. The Research Survey found that o d y  33% of 
judges307 and 34% of administrative tribunal member$08 concluded that they were "... unable 
to effectively use scientific information in environmental decision-making". This conclusion 
was not shared by those who understand scientifïc evidence best - mernbers of the scientific 
cornrnunity. A large percentage (75%) of scientists who participated in the Research Survey 
concluded that T o m s  of law are unable to effectively use scientific information in 
environmental decision-making".'09 A similar percentage (73%) agreed with this proposition 
with respect to administrative tnb~nals.~'O 

Recognition by decision-makers of their shortcomings in comprehending scientific 
information should logicaily translate into a recognition that they are unable to effectively 
use that information which they have dificulty comprehending. This apparent faiiure by 
judges and administrative tribunal members to equate their admitted inability to comprehend 
scientific information with their ability to use it in decision-making indicates an important 
problern, 

Equally troublesorne, based on the assurnption that administrative tribunal members 
are appointed for their special knowledge and expertise, the Canadian legal system is 
structured to provide very limited opportunities to review the decisions of many 
administrative decision-makers. There is a general reluctance by the courts to interfere with 
decisions made by statutory delegates on the basis that legislators have chosen these 
delegates to make decisions within the ambit of their delegated jurisdictions. It is presumed 
that this delegation is the result of special knowledge and expertise possessed by statutory 
delegates to address certain types of issues, and that legislators do not wish the courts to 
interfere with this special knowledge and expertise except in very limited circumstances. For 
many years the law in this area has been characterized by confusion as the courts attempted 
to defme the circumstances under which the courts would review the decisions of 
administrative decision-rnakers. Two recent Supreme Court of Canada cases have 
significantly clarified the issue. In Pushparzathan v. Canada (Minister of Citizenship and 

306 See supra, section 7.3.4. 

307 Appcndix 6 Table 174. 

308 Appendix 6 Table 175. 

'O9 Appendix 6 Table 174. This did not meet the critcria of  any of  the 3 categories ofresults found in Appcndix 7. tlowever, the strorig 
response from the scientific cornrnunity and the degree of  discord between scientific and judicial respondcnts is worthy of note. 
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' the majority of the Court set out the general test for the standard of review 
to be applied to any application for judicial review: 

The central inquiry in determining the standard of review exercisabte by a court of law is 
the legislative intent of the statute creating the tribunal whose decision is being reviewed. 
More specificalIy, the reviewing court must ask: "CMr]as the question which the provision 
raises one that was intended by the legislators to be left to the exclusive decision of the 
Board?" (Pasiechnyk v. Saskatchewan (Workers ' Compensation Board), [ 19971 2 S C R .  
890, at para. 18, per Sopinka L)."' 

The Supreme Court went on to summarize the "fimctional and pragmatic approach which 
the Court requires be used in determining whether the general test has been met: 

Since UE-S,. Local 298 v. BibeauZt, [1988] 2 S.C.R. 1048, this Court has 
determined that the task of statutory interpretation requires a weighing of several different 
factors, none of which are aIone dispositive, and each of which provides an indication 
falling on a spectnim of the proper Ievel of deference to be shown the decision in question. 
This has been dubbed the "pragmatic and functional" approach. This more nuanced 
approach in deterrnining legislative intent is aIso reflected in the range of possible standards 
of review. Traditionally, the "correctness" standard and the "patent unreasonableness" 
standard were the only two approaches available to a reviewing court. But in Canada 
(Director of investigation und Research) v. Southam Inc., [1997] 1 S.C.R. 748, a 
ccrea~~nabIeness simpliciter" standard was appIied as the most accurate reflection of the 
cornpetence intended to be conferred on the tribunal by the legislator. Indeed, the Court 
there described the range of standards available as a c'spectmm" with a "more exacting end" 
and a "more deferential end" (para. 30). 

The Court went on to set out four categories of factors which will be taken into account, a) 
privative clauses, b) expertise of the decision-maker, c) purpose of the legislation as a whoIe 
and the provision in particular, and d) the nature of the probiem. Of particular interest is the 
second factor, the expertise of the administrative decision-maker. The Supreme Court set out 
the law in this area as follows: 

Described by Iacobucci J. in Southam, supra, at para- 50, as "the most important of 
the factors that a court must consider in settling on a standard of review", this category 
includes several considerations. If a tribunal has been constituted with a particular 
expertise with respect to achieving the aims of an Act, whether because of the speciaIized 
knowledge of its decision-makers, special procedure, or non-judicial means of implementing 
the Act, then a greater degree of deference will be accorded. ... 

3 11 Ibid. at 25. per Bastarache, J. 



Nevertheless, expertise must be understood as a relative, not an absolute concept, 
As Sopinka J, explained in Brudco, supra, a t  p. 335: "On the other side of the coin, a lack 
of  relative expertise on the part of the tribunal vis-à-vis the particular issue before it as 
compared with the reviewing court is a ground for a refisal of deference" (ernphasis added). 
Making an evaluation of relative expertise has three dimensions: the court must characterize 
the expertise of  the tribunal in question; it must consider its own expertise relative to that 
of  the tribunaI; and it rnust identiQ the nature o f  the specific issue before the administrative 
decision-rnaker relative to this expertise. .., 

In short, a decision which involves in sorne degree the application o f  a highly 
speciaIized expertise will militate in favour o f  a high degree of deference, and towards a 
standard of review at the patent unreasonableness end of the ~ ~ e c t r u r n . ~ "  

The Supreme Court of Canada recentiy clarified the law fiirther in Baker v. Canada 
(Minister of Ciiizenship and Immigration)."' In a unanimous decision the Supreme Court 
reafErmed its decision in Pushpanathait and summarized the development of the law as 
follou-s: 

The "pragmatic and fimctional" approach recognizes that standards of review for 
errors of  law are appropriately seen as a spectrum, with certain decisions being entitled to 
more deference, and others entitled to Iess: Pezim, supra at pp. 589-90; Southam, supra, at 
para,. 30; Pushpanathan, supra, a t  para. 27. Three standards of review have been defined: 
patent unreasonableness, reasonableness sirnpliciter, and correctness: Southam at paras. 54- 
56. In my opinion the standard o f  review of the substantive aspects o f  discretionary 
decisions is best approached within this framework, especiaIly given the diff~culty in 
making rigid classifications between discretionary and non-discretionary decisions. The 
pragmatic and fûnctional approach takes into account considerations such as the expertise 
of  the tribunal, the nature of the decision being made, and the Ianguage of the provision and 
the surrounding legislation. It includes factors such as whether a decision is "poIycentricM 
and the intention revealed by the statutory language. The amount o f  choice lefe by 
Parliament to the administrative decision-maker and the nature of  the decision being made 
are also important considerations in the analysis. The spectrurn of standards of review can 
incorporate the principle that in certain cases, the Iegislature has demonstrated its intention 
to leave greater choices to decision-makers than in others, but that a court must intervene 
where such a decision is outside the scope of  the power accorded by Parliament.3'S 

The evidence obtained fiom the Research Survey suggests that judicial deference on 
the basis of special expertise by administrative decision-makers is in most cases unjustified. 
The reality appears to be that many, if not most, administrative tribunal members are not 

313 Ibid., at 28 - 29. 
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appointed for their special knowledge and expertise, and in fact may have little or no 
background in the area in which they are appointed- One administrative tribunal member 
who responded to the Research Survey venfied the problem in the following ternis: 

The selection o f  candidates to serve on administrative tribunals shouId consider the need for 
scientific backgrounds to understand and evatuate scientific evidence. This also brings into 
question the terrns and conditions of employment that are needed to attract qualified people 
to serve on tribunals. 

Clearly, if administrative decision-making bodies Iose the respect of the scientific 
community, it will become increasingly difficult to attract high calibre scientific and 
technical experts to these bodies. 

In the past, govenunents wishing a particular type of industrial activity to receive the 
necessary environmental approvals would often become directly involved in the approval 
process by issuing approvals fiom the appropriate department - an action which was 
perceived by the public as highly politicized. In recent years, at Ieast partly in an effort to 
give the appearance of de-politicizing the environmental approvals process some 
jurïsdictions, most notably the Federal Goverment and the govemments of Alberta and 
Ontario, have adopted a decision-making mode1 whereby administrative tribunals are 
appointed and charged with making recornrnendations and/or decisions with respect to 
industrial activities which were previously made "behind closed doors" by govemment 
departments. While thïs approach is generally perceived as being more open to public 
scrutiny and less political in nature, this may be an illusion. As stated above, the findings of 
the Research Survey indicate that many administrative tribunal members Xe appointed to 
environmental decision-making bodies for reasons other than their scientific expertise. 
Speculating as to the basis for such appointments, if they are made for political reasons, it 
does not require a large leap of logic to conclude that there may be little real difference 
between a decision made by a tribunal member appointed by a government or a government 
department itself. 

It is submitted that there is no justification for the current level of judicial deference 
to statutory delegates who have not been appointed for their special knowledge or expertise, 
and it is recornmended that the courts carefully evaluate the speciai knowledge and expertise 
of statutory delegates before automatically assurning that such special knowledge and 
expertise exist. From a practical perspective, the current systern makes this a diEcuIt if not 
impossible task. An administrative decision-rnaker whose decision is being challenged 
through judicial review is characterized as a respondent and thus technicaily is a party to the 
appli~ation."~ However, there is generally no requirement at law that a respondent decision- 

3 '6  The reason that tribunais ara ctiaracterized as respondents is es~entially an historïsal anomaly. Originaily. in order to seek revicw of 
decisions of  the King's officiais in the King's courts, it was necessar for the action to be brought nominally by the King against the 
official. For example, "The King v. the Officia1 or Tribunal, ex parte the Applicant" Even in those days, it was clear that the official 



maker provide evidence with respect to the decision or the manner in which it was reached. 
Rather, the burden of proof rests with the applicant to establish that the decision-maker 
cornmitted an error which is reviewable by the court. This means that the applicant must 
establish that the standard of review should be hi&. One means of achieving this is for the 
appIicant to lead evidence establishing that the decision-maker did not possess special 
knowledge or expertise with respect to the matter before it. The dificulty is in obtaining 
evidence of this nature. Most judicial review applications are undertaken by way of afidavit 
evidence, with other parties entitled to cross-examine the affiant. If the decision-rnaker 
chooses to remain mute and refrain fiom filing an f i d a v i t  in its defence, the applicant (and 
hence the court) has no means of establishing the knowledge and expertise of the 
administrative decision-maker. Consequently, legal counsel representing administrative 
decision-rnakers ofien wisety recornrnend that their clients remain mute throughout the 
judicial review process, and the court is left without any evidence that the administrative 
decision-maker did not possess special knowledge or expertise.3" 

If Canadian courts are prepared to provide a high level of deference to administrative 
decision-makers on the basis of their presumed special knowledge and expertise, it is 
recommended that judicial review procedures be rdomed to provide both those challenging 
the decisions of these decision-makers and the courts access to the information required in 
order to evaluate whether such special knowledge and expertise in fact exists. This could be 
accomplished in a variety of ways. Perhaps the simplest method would be to require 
respondent administrative decision-makers to file an "affidavit of qualifications" which 
would set out the decision-maker's qualifications as it relates to its relevant special 
knowledge and expertise. The applicant would then be entitled to cross-examine the 
respondent on its affidavit thereby eliciting the necessary information with respect to the 
special knowledge and expertise of the administrative decision-maker. Such a process would 
not be udike the curent approach used by the courts to quaiifL expert witnesses on the basis 
of their special knowledge and expertise. 

Of course, once it is determined that an administrative decision-maker does not 
possess special knowledge and expertise, the courts shodd show minimal deference to these 
statutory delegates when reviewing e r r ~ r s . ~ ' ~  In addition to increasing the public 

or tribunal was exercising a forma1 power of decision. 

j17 While it must be acknowledged that the scientific knowledge possessed by judges may olten he dernonsmted to be no better than 
thrit of thcir adrninisuativc countcrparts, thc Canadian Icgd qstern does not make a pretrnse that judgrs are imbued wilh scientific 
expertise as the systern does with administrative decision-makers. Nevertheiess, there may be merit to the suggestion diat judges 
who "get the science tvrong" in their decisions should be eligible for review upon appcal by a higher court. 

318 The merits of the invusion ofjudiciai review on a "comctness" standard in situations where such review is based upon often legai 
tests applied by judiciai decision-makers with Iirnited scientific background may be open to question. However, it rnust be 
remembered that judicial review, unlike a statutory appeal, generally does not allow the courts to re-visit the rnerits of a decision - 
only the means by which it was arrived a t  Thus, the courts arc usually looking at the process by which a decision is reached, not the 
dccision itself. Only in cases where it is argued that an adrninistntive decision-rnaker has committed an abuse of discretion tvhich 



accountability of administïative tribunals, this approach wodd also offer strong 
encouragement to governments to re-evaluate the criteria used to appoint statutory delegates 
to environmental decision-making bodies- 

An aiternative approach would be to reduce the politization of  the appointment 
process for administrative decision-makers through the creation of an independent gate- 
keeping process for administrative appointments. This would offer some assurance that 
statutory delegates possess special knowledge and expertise. 

One possible solution to the problem of comprehension of scientific information by 
environmental decision-makers which has been suggested on numerous occasions is the 
creation of the so-called "science courtJ' wherein judges hearïng cases with cornplex scientific 
evidence would have both scientific and legal backgrounds. The science court concept, 
which presurnes specialized training in the scientific issues presented in any case before such 
a court is generally considered to be impractical. Apart fiorn the myriad of Iogistical 
problems associated with this concept, its impact upon the quality of environmental decision- 
making rnay not just ie  the high cost. The reason is that the nature and complexity of 
scientific issues found in environmental trials varies greatly, as does the expertise which is 
brought to bear on those issues by the respective parties. Some trials may involve issues of 
chernical analysis, others rnay consider principles of mechanical engineering, still others rnay 
require specialized knowledge of toxiciw in invertebrates. No judge could becorne competent 
in al1 of the scientific disciplines which rnay appear before him, and without that cornpetence 
a judge with a scientific background in an area wholly unrelated to the evidence before him 
rnay be little better off than a judge with no scientific background whatsoever. As one judge 
who responded to the Research Survey put it: 

Obviously scientifically trained people would catch on quicker in environmental cases. So 
would accountants understand fiaud cases more easily. Are we going to throw out DNA 
evidence because it is technicaIly challenging? Or decide that cases dependent on it shouId 
not corne to court? 

However, it is submitted that the advantages of having judges with general training 
in science, and particularly with respect to scientific methods, are considerable. Judges with 
this background are likely to be much better equipped to address the problems associated 
with scientific evidence than those who do not have such knowledge. As one judge who 
responded to the Research Survey put it, "Obviously scientifically trained people would 
catch on quicker in environmental cases. So would accountants understand fiaud cases more 
easily." The logistics associated with obtaining and utilizing this expertise are neither 
complicated nor expensive. Certain judges within a legal system rnay undergo scientific 

takes it ouiside of  its jurisdiction will the courts consider substantive issues on judicial review. This would inciude issues such as a 
failure to consider relevant evidence, considering irreIevant evidence, etc. Thesc issues doe not examine the rncrits of  the evidence, 
only whether it ought to have been considered or not - an assessrnent which judges are usually skilled at making. 



methodology training as part of their in-service professional development. These judges 
would then be assigned to those cases identified by the pre-trÏal judge as having a high 
potential for complex scientific issues. 

Another readily available solution is for decision-makers to avail themseives of the 
appropnate independent scientific expertise required for each case. This approach has two 
signïfïcant advantages: 

a) first, it provides decision-makers with assistance in defming t e m s  of 
reference and focussing issues to prevent the situation where parties subrnit 
large amounts of information (which may not be relevant) causing 
information overload for decision-makers; and 

b) second, it allows decision-makers to obtain expertise fiom persons who do 
not have a vested interest in the outcome of a case. 

This is the approach taken by many university departrnents and environmental consulting 
businesses. While often staffed by a variety of scientific personnel, no matter how large or 
how diverse a university department or company rnay be, it is not possible to have the 
appropriate scientist on stafTto address every situation. Rather, when it is deterrnined that 
a department or company requires expertise which it does not possess, that expertise is 
identified and brought in to deal with the matter. It is submitted that the most sensible 
solution for environmental decision-makers who find themselves in the situation of needing 
to understand complex scientific issues in order to resolve larger jurisprudential disputes is 
to borrow the solution used by universities and consulting finns - obtain access to 
independent scientific experts in the appropriate fields to assist the decision-maker in 
understanding the scientific issues which arke during the course of the decision-making 
pro ces^."^ While this alternative is currently available to courts and tribunais in many 
jurisdictions, the Research Survey results confirmed the experience based observations of 
the author and advisory team that few courts or admi_riistrative tribunals avail themselves of 
independent scientific experts, with 83% of judges indicating that they had never been 
involved in a trial or other legal proceeding in which the court had retained an independent 
scientific expert. Administrative tribunals appear only slightly more willing to retain 
expertise, with 71% of tribunal members responding that they had never been involved in 
an administrative environmental hearing in which the tribunal had retained an independent 
scientific expert. Further, while some adr-strative tribunals retain in-house scientific staff, 
53% of tribunal rnembers also indicated that they had never retained a scientific expert on 
their support staff. 

319 1t is sornewhat ironic ihut decision-rnaliers requiic lheir own scientific experts to assis1 the desision-rnaker in understanding experts 
whose responsibility it should be to assist the decision-rnaker. 



8.0 Psoblem Area #3: Scientific Uncertainty in Environmental Decision-Making 

8.1 Introduction 

Problems with respect to scientific uncertainty in environmental decision-makuig 
processes were recognized in the experience basec! observations of the author and advisory 
team3" and in the legal and scientific literature."' As seen earlier, the existence of problems 
in this area was corroborated in the Research Survey results.'" An examination of the nature 
and source of these problems is set out below. 

8.2 Factual Scientific Uncertainty 

The experience based observations of the author and advisory team3" and the legal 
md scientific l i terat~re~?~ identified a leading source of these problems to be factual scientific 
uncertainty. In light of these qualitative observations the Research Survey investigated the 
perceptions of judges, administrative tribunal members, lawyers and scientists with respect 
to problems involving factuai scientific uncertainty at environrnentai trials and other legal 
proceedings and at administrative environrnental hearings. The Research Survey revealed 
considerable discord behveen the various respondent groups with respect to this issue. 

First, the Survey explored the perceptions of the decision-makers, legal counsel and 
the scientific cornrnunity with respect to whether problems exist where there is factual 
uncertainty in the form of information uncertainty? Two cornrnon situations of information 
uncertainty were explored. First, the S w e y  looked at the situation where scientific 
information which would reduce or resolve the uncertainty is available but is not presented. 
In the context of environrnental trials and other legal proceedings 66% of scientists and 56% 
of judges agreed that a problem is created "Where it appears that scientific information 
necessary to reduce or eliminate the scientific uncertainty relating to a scientific issue is 
available. but such information is not presented as evidence at an environrnental trial or other 

320 See discussion section 3.4.1. 
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legal p r ~ c e e d i n g . " ~ ~ ~  This problem was ackmowledged by one judge who responded to the 
Research Survey in the following terrns: 

The more diff~cult problem arises w h e n  counsel do not present relevant, available 
information. If both sides do their homework then the court wiII receive both aspects o f  a 
pro b lem. 

However, only 47% of Iegal counsel agreed with the proposition. The resdts obtained with 
respect to administrative environmental hearbgs differed markedly, with higher percentages 
of administrative tribunal rnembers (78%) and scientists (77%) indicating that they perceived 
a problem in this regard. Consistent with the results obtained for environmental trials, only 
45% of legal counsel agreed.'" 

The second situation in which information uncertainty may &se which was explored 
by the Research Survey involved the situaliion where scientific information which would 
reduce or resolve the uncertainty is not immiediately available, but could be obtained with 
additional scientific investigation. In this situation a much lower percentage of judges (39%) 
agreed with the proposition that a probIern is created "Where it appears that scientific 
information necessary to reduce or eliminate rthe scientific uncertainty relating to a scientific 
issue is not irnrnediately available for presentation at an environmental trial or other legal 
proceeding, but could be obtained with addiitional scientific investigation". However, the 
percentage of scientists who agreed with thEs proposition was higher at 76%.3's When the 
same question was asked of respondents with respect to administrative environmental 
hearings, tribunal members once again took a~ very different view fiorn that of their judicial 
c ~ ~ t e r p a r t s ,  with even more tribuna1 members (8 1%) agreeing that a problem was created. 
Similarly a higher percentage of scientists (237%) also agreed with the proposition. Once 
again, a relatively low percentage (45%) o f  legal counsel conc~rred."~ In this regard a 
number of administrative tribunal members w h o  responded to the Research Survey offered 
cornrnents with respect to the issue of uiformation uncertainty. One tribunal member offered 
the observation that "Lack of scientific data a& evidence is probably the greatest problem." 
Another board member stated the problem more  bluntly: 

Decisions are almost always made on the- basis of incomplete, outdated or even plain w o n g  
data. 
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A third tribunal member illustrated these concerns with an exarnp1.e fkom a case which had 
corne before his board: 

... there were obvious health problems suffered by the appel lant but no compeIling linkage 
to the suspected cause which was air emissions from a neighbour's boiler ... the discretion 
of the public sector manager granting the boiler's emission permit was too wide, and the 
range of emissions rneasured too narrow, for the tribunal to corne to a meaningfuI decision. 
We were left with suspicions that there was more to explore but in absence of information 
had to uphold the permit. 

There are indications that this problem may be worsened by expert scientific 
witnesses who fail to acknowledge an absence of scientific information on an issue, choosing 
instead to provide an opiriion to the decision-maker despite a limited scientific basis for that 
opinion. As one administrative tribunal member who responded to the Research Survey put 
it: 

AIso, some experts are prepared to provide opinion that has limited basis in fact due to 
limited research being availabk on the subject of interest. 

If the basis for an expert opinion is not presented, there is a danger that an opinion based on 
limited scientific evidence may be accorded equal or even greater weight to evidence based 
on solid scientific research. 

A second element of factual scientific uncertainty investigated by the Research 
Survey involved knowledge un~ertainty.'~ Consistent with the results obtained with respect 
to ifionnation uncertainty, a relatively low percentage of judges and Iegal counsel perceived 
problems with knowledge uncertainty, compared with a much higher percentage of 
administrative tribunal members and scientists. SpecificaIly, only 33% of judges and 39% 
of legal counsel agreed that a problem is created in situations "Where it appears that 
scientific information necessary reduce or elirninate the scientific uncertainty relating to a 
scientific issue is not available for presentation at an environmental trial or other legal 
proceeding, and cannot reasonably be obtained given the present state of science". This may 
be contrasted with 67% of scientists who agreed with the proposition.''' Similarly a full 73% 
of administrative tribunal members and 77% of scientists agreed with the statement in the 
context of administrative hearings, while only 36% of legaI counsel conc~rred.~~'. 
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Thus, amongst judges there appears to be an inverse relationship between the 
availability of information to resolve facnial scientific uncertainty and the perceptions of the 
judiciary that problems exist in the resolution of such uncertainty. 

It is submitîed that the divergent views of legal counsel and representatives of the 
scientific community with respect to the issue of factual scientific uncertainty in 
environmental decision-making are not not surprising given the motivations of each of these 
respondent groups. Scientists who are prirnarily motivated by the search for scientific truth 
would also fogically be concemed by an absence of readily available scientific information 
in drawing conclusions in their evidence. However, legal counsel have a distinctly diEerent 
motivation - to win the case. Thus the presence or absence of readily obtainable scientific 
evidence when viewed through the eyes of die lawyer may sirnply be an issue of whether the 
presence or absence of such evidence is helpful or harmfùl to the case being presented on 
behalf of a client- 

The divergence of view between decision-rnakers - judges and administrative tribunal 
members - is more difficdt to explain. One might be tempted to attribute these fmdings to 
a higher level of scientific expertise amongst administrative tribunal members than judges 
which translates into a greater awareness of the problem of scientific uncertainty, particularly 
where the attainability of additional scientific information is less obvious. However, as noted 
earlier, the scientific training received by board members who participated in the survey was 
actually less that the training received by judges who participated. Another explanation is 
that judges are more experienced in the resolution of uncertainty of d l  types and hence are 
more comfortable with it and less Iikely to perceive it as a problem. A related explanation 
is that judges are more cornfortable, because of their legal1~aining, with the requirement for 
a decision regardless of the evidence, whereas a board may be more uncornfortable making 
a decision "in the public interest" if they are operating in an information vacuum. 

8.3 Contradictory or Conflicting Scientific Information 

A second concern identified by the experience based observations of the author and 
advisory team''' with respect to the Problem Area of scientific uncertainty was the 
introduction of contradictory or conflicting scientific information at environmental trials and 
other legal proceedings and at administrative environmental hearings. These concerns were 
corroborated in the Iegal and scientific l i te ra t~re '~~ and thus were explored in the Research 
Survey. 
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The Research Survey results provided considerable support for these concerns across 
the respondent groups. When questioned in a filter question as to the existence of problems 
in this area, 61% of judges, 57% of legal counsel and 85% of scientists agreed with the 
statement that "Problems exist in environmental trials and other legal proceedings where 
contradictory or conflicthg scientific information in the form of expert evidence is provided 
by expert scientific ~ i t n e s s e s . " ~ ~ ~  Sirnilar results were obtained with respect to administrative 
environmental hearings, with 74% of administrative tribunal members, 50% of legal counsel 
and 85% of expert scientific witnesses also agreeing with the proposition.jj6 However, there 
was considerable disagreement between the respondent groups as to the source of this 
problem. 

8 -3.1 Adversaria1 Svstem 

One possible source investigated by the Research Survey was the use of the 
adversarial system in environmental decision-making processes, which has often been 
attributed with promoting the presentation of conflicting scientific evidence. There was 
strong support by the scientific comrnunity (87%) and moderate support by judges (67%) and 
legal counsel(52%) for the general proposition that a problem is created by the fact that "The 
use of the legal adversarial approach in environmental trials and other legal proceedings 
promotes a confrontational climate which inhibits obtaining a consensus in resolving 
scientific issues".337 Similar results were obtained with respect to environmental hearings, 
with 9 1% of scientists compared to 70% of administrative tribunal members and 45% of 
legal counsel agreeing with the propo~ition.~'~ Not surprising was the fact that the Research 
Survey also found very high support amongst scientists (88%) for the proposition that "The 
adversarial system used in environmental trials and other legal proceedings promotes the 
presentation of contlicting scientific information which creates confusion with respect to 
scientific evidence". However, support arnongst respondents fiom the legal cornmunity was 
less evident, with 50% ofjudges and 47% of legal counsel considering the adversarial system 
to constitute a problern in environmental decision-rnakk~g.'~~ Even more striking is the 
divergence of opinion between the legal and scientific communities with respect to the 
significance of this problem source, with a high percentage (64%) of scientists considering 
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this to be a major problem, compared with only 28% of judges and 25% of legal counsel. A 
very different result was obtained in the context of administrative environmental hearings. 
A substantially higher percentage (73%) of administrative tribunal members than judges 
agreed that a problem is created by the adversarial system, with 40% viewing the problem 
as major.340 A s  one administrative tribunal member put it: 

Please remember that, as legal counsel, it is often in an client's interest to create conflict in 
the evidence. Indeed it is often the most prudent legal strategy. 

In contrast, legal counsel continued to view this issue as unimportant, with only 36% of 
lawyers seeing a problem of some type, and only 14%considering it to be major. Similarly, 
a high percentage of scientists (77%) found this to be a problem. with many (47%) viewing 
it as a major problem. 

Exploring possible sources of this problem one step M e r ,  the Research Survey also 
investigated the possibility that a problem is created where contradictory or conflicting 
scientific evidence is intentionally presented for the purpose of creating rather than resolving 
confusion with respect to a scientific issue. Common examples would include the situation 
where scientific  orm mat ion introduced is irrelevant to the issue being considered, or where 
the information is introduced is marginaily relevant but is raised for the sole purpose of 
presenting remote possibilities not addressed in the evidence of the opposing ~arty.~*'  When 
asked about the effects of introducing irrelevant scientific evidence at environmentai 
decision-making processes, 50% of judges, 57% of legd counsel and 8 1% of scientists 
agreed that a problem is created "Where irrelevant scientific information is presented at an 
environmental trial or other legal proceeding on behalf of one or more parties to the litigation 
for the purpose of creating rather than reducing or elirninating scientific uncertainty relating 
to a scientific issue".342 Legd counsel who responded to the Research Survey i?eely adrnitted 
to the use of this tactic in environmental trials. A s  one defence lawyer descnbed the issue in 
the context of regulatory prosecutions: 

... using any evidence to  "create confusion" is pei-fectly good practice in criminal defence, 
where the whole job is to create reasonable doubt. It may or may not be appropriate in civil 
trials, but "muddying the waters" is (for better o r  worse) a Iitigation tactic. So what? 
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Viewing the issue fiom the other side of the courtroom, the hstration of prosecution 
lawyers with this tactic was summarized by one prosecutor in the following terms: 

GeneralIy speaking, 1 think that if defence counsel ... didn't try to "muddy" the waters in the 
hope that the Court would be confused enough to throw up its collective hands in despair 
... there would be fewer days in court spent trying to establish that which, on the given scale 
of proof, is obvious ,.. . 

In the context of administrative environmental hearings a substantially greater number of 
tribunal members (73%) saw this as a problem than did their judicial counterparts, with 45% 
of  legai counsel and 74% of scientists also in agreement."' Of course, the key deteminant 
o f  whether a problem is created is whether the decision-maker recognizes that the 
inforrnation is being ûckiuced for the purpose of "muddying the waters". If this is recognized 
then the only problem may relate to wasted tirne. However, if the decision-maker is unable 
to recognize this situation, the merits of the resultïng decision may be prejudiced by the 
influence of the information. 

The divergence in Survey results between the respondent groups on this issue may 
be  explained in terms of the familiarity which a respondent group has with an adversarial 
system generally. Thus, the lower arnount of concem expressed by judges and legal counsel 
compared to scientists in environmental trials may be attributed to the familiarity of the 
members of the legal community with the adversarial system empIoyed by the courts. 
Similarly, administrative tribunal members, who are generally not members of the legal 
comrnunity, had a greater perception of problems attributable to the adversarial process. This 
is particularly noteworthy given that administrative environmental decision-making 
processes are generally considered to be less adversarial in nature than those used by the 

A related problem not explored in the Research Survey but identified by a number 
of Survey Respondents is the creation of uncertainty with respect to scientific issues by 
ovenvhelming a decision-maker with factual scientific information, irrespective of whether 
that information is relevant to the resolution of the dispute or not. In the words of one 
administrative tribunal member who identified this problem: 

Not infiequently there is a snowstonn of "data" some of it often decades out of date or out 
of context with the local geographic setting, either of which can be misleading in the 
extreme. 
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As scientific information is ofien complex, subtle and difficult for anyone but a specialist to 
understand, one effective way to create doubt is simply to create confusion through sheer 
volume of evidence. Faced with a rnountain of complex scientific evidence and no 
reasonable way of interpreting it, a decision-maker rnay simply reach a conclusion of 
reasonable doubt because of having no way of understanding what has been presented. It is 
comparatively easy to raise doubt in environmental trials or hearings by overloading 
decision-makers with large volumes of complex information, much of which rnay be 
irrelevant. This is particularly true if the decision-maker has no scientific background. If 
there is no mechanism for sorting the wheat fiom the chaff; the decision-maker rnay become 
overwhelmed and make his or her decision based upon anything he is able to understand. 
This approach rnay be effectively used by legal advocates in a number of situations. For 
example, legal counsel acting for the proponent of a proposed project rnay direct that a large 
quantity of scientific inforrnation be provided to the decision-maker for the purpose of 
overwhelming the decision-rnaker. The strategy is that if the decision-maker is unable to 
properly evaluate the uiformation, weaknesses in the proponent's case may be camoutlaged, 
and die approval will be given. Alternatively, legal counsel representing an opponent of a 
proposed project rnay employ the sarne tactic of overwhelming the decision-maker with 
scientific information for the purpose of creating sufficient confusion and uncertainty in the 
mind of the decision-maker that it will refuse to issue the approval. 

8.3 -2 Assimins Evidentiaw Weieht 

A second, related possible source of the problem considered by the Research S w e y  
was the assigning of evidentiary weight to conflicting scientific information. The Research 
S w e y  found relatively strong agreement across the respondent groups for the proposition 
that assigning evidentiary weight to contradictory or confIicting scientific evidence creates 
a problem for environmental decision-makers. When questioned on this subject 67% of 
judges, 63% of legd counsel and 76% of scientists stated that they considered "Assigning 
evidentiary weight to the contradictory or conflicting scientific information" to constitute a 
pr~blern .~ '~  Even more significant, an unusually high percentage of judges (44%) and 
scientists (47%) advised that they considered this to be a major problem. A substantially 
higher percentage of administrative tribunal members (8 1%) and scientists (86%) found this 
to be a problem in the context of administrative hearings, with 59% of legal counsel also 
agreeing.j4(j A high percentage of tribunal members (50%) and scientists (51%) also 
conf~rmed that they considered this to be a major problern. The Research Survey went on to 
probe in more detail the nature of the problem of assigning evidentiary weight to scientific 
evidence. 
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First, the Research S w e y  inquired with respect to the level of undersmding by 
environmental decision-makers of how scientists would decide which scientific evidence is 
most credible. The Survey found that 61% of judges, 51% of legal counsel and 88% of 
scientists considered "Lack of understanding by the courts as to how scientists 
knowledgeable within the area where conflicting evidence exists would decide which 
information they would frnd most credible to constitute a pr~blern.~~' SimiIar views were 
received fiom administrative tribunal rnembers (6 1 %), legal counsel(45%) and scientists 
(85%)348 in the context of administrative environmental hearings. 

Second, the Survey looked at the perceptions of the respondent groups wifh respect 
to the issue of whether decision-makers assign evidentiary weight on the basis of the 
"performances" of witnesses rather than on the basis of the scientific evidence itself. The 
Survey found that 50% of judges, 68% of legal counsel and 87% of scientists were of the 
view that "Choosing the scientïfïc evidence of one expert witness over another based upon 
their respective "performances" in giving evidence rather than on the basis of the scientific 
information itself' condtuted a pr~blern."~ Sirnilar results were obtained fkom respondents 
with respect to administrative environmental hearings, with 69% of tribunal members, 5 8% 
of legal counsel and 87% of scientists also agreeing with the proposition.350 Indicative of the 
comments received with respect to this issue is the observation of one lawyer who  stated: 

Decisions made by the trier of fact appear to be based on choosing the scientific evidence 
of one expert witness over another based upon their respective performances in giving 
evidence rather than on the basis of the scientific information itself, where the expert with 
the best appearance and delivery/confidence carries the day ... . 

Another lawyer stated: 

A judge will inevitably be  swayed by a witnesses' credentials and "performance" on the 
stand, neither of which is a guarantee of t h e  tmth of what the witness asserts. 

Finally, the S w e y  considered the abili~y of decision-makers to distinguish between 
scientific evidence which is widely accepted in the scientific community from that which is 
not. When questioned on this issue in the context of environmental trials and other legal 
proceedings, 61% of judges, 64% of legal counsel and 82% of scientists agreed that 
"Distinguishing between scientific information which is widely accepted in the scientific 
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comrnunity fiom minority views, new theories or junk science" constituted a p r~ble rn .~~ '  
Similar resuIts were obtained with respect to administrative environmentd hearings, with 
68% of tribunal members, 54% of legal counsel and 77% of expert scientific witnesses 
perceiving a pr~blern.~~' 

These results tend to demonstrate a perception amongst a relativeIy high percentage 
of al1 respondent groups that contradictory scientific evidence creates probiems of 
evidentiary weight for judges and administrative tribunal members alike. In the words of one 
judge who responded to the Research Survey: 

I t  is hard for a judge to know what is rnainstream & what is fringe science. Opinions are 
strongly held by both sides and those opinions are defended at al1 cost. We see very little 
objectivity, 

The results also indicate recognition by a large percentage of respondents (including 
decision-makers themselves) that environmental decision-makers are often unable to weigh 
the credibility of conflicting scientific evidence with the same ability as a scientist would, 
that decision-makers are susceptible to being influenced by the performances of witnesses 
in giving scientific evidence, and that they may have difficulty distinguishing widely 
accepted scientific evidence fiom new theories or junk science. While it is encouraging that 
such a high percentage of decision-makers recognize these problerns,'" it is also frightening 
to think that our curent environrnental decision-making processes are apparently so 
vulnerable. 

8.4 Translation o f  Scientific Information into Legal Standards of Proof 

A third concern identified by the experience based observations of the author and 
advisory tearn3" with respect to the Problem Area of scientific uncertainty was the 
translation of scientific information into legal standards of proof by environmental decision- 
makers. These concerns were corroborated in the legal and scientific l i t e ra t~~re~ '~  and thus 
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were explored in the Research Survey. 

The Research Survey resuiîs revealed considerable divergence of opinion as between 
decision-makers and the scientific community on this issue. When questioned in a filter 
question as to the existence of problems in this area, only 39% ofjudges compared to 79% 
of scientists agreed with the proposition that "froblems exist in translating scientific 
information into the decision-making standards which are used by the legal system in 
environmental triais and other legal pr~ceedings."~'~ Less divergence of opinion was seen 
with respect to administrative hearings, cvith 57% of administrative tribunal members and 
72% of expert scientific witnesses agreeing with the propositi~n.~~' 

A related problem not addressed in the Research Survey but identified by a number 
of Survey Respondents is that decision-makers may not have the ability to translate levels 
of certainty and uncertainty expressed by expert scientific witnesses into legal standards of 
proof. Related to the issues of evidentiary weight discussed earlier, ... . The problem was 
identified by one lawyer in the following terms: 

The law does not understand that scientific conc!usions are statisticaIly based and tlierefore 
unable to provide the "certainty" that the law expects of science. 

8 -5 Discussion 

The combination of the experience based observations of the author and supervisory 
team, the legd and scientific Iiterature and the Research Survey results lead to a number of 
observations, conclusions and recornrnendations, as discussed below. 

8.5.1 Recognition of Existence of Scientific Uncertaintv 

The first concIusion which may be reached fiorn the above evidence is that 
environmental decision-making processes often f i l  to formdly recognize the existence of 
scientific uncertainty in reaching their decisions. Despite strong evidence in the experience 
based observations of the author and advisory team and in the literature of the presence of 
some degree of scientific uncertainty in most environmental decision-making situations, a 
review of case Iaw and administrative tribunal decisions across Canada are noteworthy for 
their almost complete failure to address the issue of scientific uncertainty. All too often, 
weeks of complex scientific evidence on a matter of scientific controversy are reduced to the 
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same one line in a decision "1 fmd on the evidence that ...". 

Our society is not welI served by a legal based system of environmental decision- 
making which is so uncornfortable with the issue of scientific uncertainty that it refuses to 
acknowledge its very existence. Without acknowledgment of the existence, nature and degree 
of scientific uncertainty present in a given case, a legal fiction is created that no scientific 
uncertainty exists with respect to the resolution of particular scientific issues required in 
order to resolve a larger jurisprudential dispute. niree potential problems with this state of 
&airs corne immediately to mind. First, it precludes any analysis of the bases upon which 
a decision is made. Second, it rnay operate to preclude re-opening a matter at a later date 
should new scientific information be forthcoming. Third, it rnay dso  perpetuate the fiction 
of scientific certainty in subsequent decisions which follow any precedent set in the initial 
decision. 

Similarly, decisions made by administrative tribunds seldom contain any 
acknowIedgment of scientific uncertainty. The common practice today is for a tribunal to 
issue reasons for its decision which contain a review of the important relevant evidence 
considered by the tribunal (to reduce the possibility of an application for judicial review on 
the grounds of a failure to consider relevant evidence) followed by the conclusions of the 
tribunal with respect to that evidence. However, rarely do these reasons for decision contain 
any acknowledgment of uncertainty with respect to a scientific issue.3s8 Instead, most 
administrative decisions simply summarize the scientific evidence and state a bnef 
conclusion on the basis of that evidence, with no acknowledgment of any scientific 
uncertainty which rnay exist. 

Ironically, our legal system has long recognized the existence of legd uncertainty, 
and has developed its own mechanism for dealing with issues of legal uncertainty. Every 
Canadian jurisdiction has appellate courts which are established to resolve issues of legal 
uncertainty which rnay arise with respect to decisions of lower courts. Equally significant, 
most appellate courts are comprised of a minimum of three justices who rnay or rnay not 
reach consensus as to the matter of Iegal uncertainty before them. While consensus is 
desirable, there is often disagreement between appellate justices, which disagreement is 
resolved through the long established practice of majority and dissenting decisions of the 
court. In the event that legal uncertainty results in disagreement, dissenting judgments are 
encouraged as they ofien serve to develop jurisprudential dialogue in controversial legal 

358 A notable exception is found in the May, 1996 Report of the Joint Revicw Panel of the National Energy Board and the Canadian 
Environmental Assessrnent Agency with respect to the Express Pipeline Projeci. (Express Pipeline Lid Applicationfor the Express 
Pipeline Projeci (1995), OH-1-95 Decision and Reasons ofthe Joint Review Panel of the National Energy Board and the Canadian 
Environmenta1 Assessrnent Agency)- The proposed project conternplated the construction and operation of a crude oil transmission 
line onginating at terminal facilities at  Hardisty, Alberta and continuing south to the international border near Wild 1-Iorse, Alberta 
In that Report nvo o f  the panel mernbers recornrnended approval of the proposed project In a dissenting opinion (a m e  rarity for an 
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issues. The justification for this approach is that as societal views evolve over time, 
yesterday's dissent may become tomorrow's law. Similady, the decisions of many 
administrative tribunais are subject to judicial review wherein the courts are allowed to 
review a decision in circumstances where a tribunal has committed an error of law and send 
it back to the tribunal for reconsideration. Such decisions by courts are themselves often 
appealable to higher courts. 

Why then should the legal system openly acknowledge the existence of lep1 
uncertainty and provide itself with a means to publicly address this uncertainty, and not 
provide similar acknowledgment of scientific uncertainty and a means to address this 
uncertainty in resolving a larger jurisprudential dispute? As one judge responding to the 
Research Survey noted, "There shouldn't be any obstacle to court's stating its uncertainty-& 
the consequences of it," Thus, while a lower court wilI not be permitted to get the law wrong, 
it can get the science wrong with irnpunity and not even acknowiedge the existence or nature 
of any scientifrc uncertainty which it experienced in reaching its decision. This is particularly 
disturbing when one considers that the expertise of most judges is in law and not science. An 
ability to reconsider a decision which is flawed because of its rnisinterpretation of a scientific 
issue upon which a jurisprudential decision is based would seem to be at least as important 
as reconsideration of a legal error in that decision, particularly in science-laden 
environmental cases. 

From this it seems natural to suggest that the first step in addressing problems of 
scientific uncertainty in environmental decision-making be formal recognition of the 
existence, nature and degree of scientific uncertainty encountered by decision-makers in 
reaching their decisions. It is submitted that the changes to existing judicial and 
administrative decision-making processes and procedures to institute such a requirement 
would be minimal. Legislative and cornmon Iaw requirements for reasons for decisions of 
courts and administrative tribun& need only be arnended to require decision-makers to 
include within their reasons the existence, nature and degree of scientific uncertainty found 
to exist- The decision-maker may go on to state its conclusion that, recognizing the 
uncertainty which exists, the standard of proof was either satisfied or not satisfied. 

Flowing from this, once the existence of scientific uncertainty is formally recognized 
by environmental decision-makers it then becomes possible to make modifications to 
existing environmental decision-making processes and procedures to take account of that 
uncertainty and thereby improve the quality of environmental decision-making. This may 
occur in the contexts of both judicial and administrative environrnentd decision-making 
processes. Recommendations for such modifications include those set out below. 



85.1 -1 Euro~ean and American Solutions 

As seen earlier, many of the solutions to the issue of scientific uncertauity attempted 
in Europe and the United States have serious flaw~."~ With the exception of ongoing medical 
monitoring, the solutions attempted in these jurisdictions seem directed toward making 
decisions with respect jurisprudential disputes in spite of scientific uncertainty rather than 
attempting to resolve the underlying problem of uncertainty itself. The European approach 
of awarding damages in direct proportion to the probability of the illness actually occurring 
or the American solutions of a) awarding damages for loss of immune system and fiiture 
injury resulting from that loss; and b) awarding damages because of scientific uncertainty. 
do Little more than reinfbrce the perception of legd systems determined to resolve 
jurisprudential disputes irrespective of the existence of solid scientific evidence upon which 
to base such decisions. 

8 S. 1 -2 Uncertainty Training for Decision-Makers 

Other solutions hold considerably more promise. For exarnple, a training requirement 
could be instituted for rnembers of the judiciary and administrative tribunal members to 
assist them in coming to grips with the nature of scientific uncertainty so that they can be 
equipped to place that uncetrtainty within the context of the legislative/regulatory intent. This 
would allow judges and tribunal members to use their judgment skills, which they c m  not 
doif they have little or no understanding of the character and dimensions of scientific 
uncertainty . 

8.5.1.3 Onrroing Monitoring 

As noted earlier, another solution with potentid is for the courts and administrative 
tribunals to issue awards for ongoing medical m o n i t o ~ g  for claimants who have been 
unlawfully exposed to contarninants resulting in unknown or unmanifested injuries. The 
rnost attractive feature of this approxh is that it reduces the information uncertainty 
charactenstic of this type of case. In order for this approach to be implemented in the judicial 
context, the legal system must ensure that 3 requirements are met: 

4 First, the courts must be willing to recognize ongoing medical monitoring 
as an independent head of damage which may be awarded notwithstanding 
the presence or absence of any other head of darnage. While this has occurred 
in the United States, Canadian courts have yet to take this step. 
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b) Second, an award for ongoing medicai monitoring must not extinguish any 
future daim which may arise as injuries f?om the unlawfid exposure manifest 
themselves through continued monitoring. In essence, legai refom is 
required to ensure that an award for ongoing medical monitoring does not 
allow a defendant to raise a defence of res judicata, 

c) Third, statutory limitations must uiclude a "discoverabili~" clause wherein 
statutory limitations begin to run when an injury is actually discovered or 
ought reasonably to have been discovered.'" 

In the administrative context where appropriate tribunals should seriously consider 
making their regdatory approvais contingent on results obtained from ongoing monitoring. 
However, if they do so, tribunals must also ensure that they receive the monitoring results 
directly and review them personally. Administrative û-ibunals should not rely on parties who 
appeared at an administrative hearing in opposition to an approval application to review 
monitoring reports on an ongoing basis and bring areas of concern to the attention of the 
tribunal. 

'15' Sec for e n m p l e  section 3(1) of the Alberta Limiln!iom A c t  (S.A. 1999, c. L-15.1) which states: 

3(1) Subject to section I I .  if a claimant does not scek a remediai order within 

(a) 2 years afîer the date on which the claimant first knew, or in the circumstances ought to have 
known, 

0 )  that the injury for which the clairnant s e e k  a remedial order had occurrcd. 

(ii) that the injury was attributable to conduct ofthe defendant, and 

(i i i) that the injury, assuming liability on the part of the defendant warrants bringing a 
proceeding, 

(b) 10 years after the claim arose, 

whichever period expires k t ,  the defendant, upon pleading this Act as a defence. is entitied to 
immunity from liabili- in respect of the clsim. 

While b i s  legislation provides that a 2 year limitation period begins to run only after the injury is discovered o r  ought rcasonabiy 
have been discovered. therc is a 10 year limit on bringing any action. Thus, in Alberta a person who is unlawfully exposcd to 
contamination and whose injuries do not manifest themselves within 10 years of the date of the contamination c m  not recover for 
those injuries. 



8.5.1.4 Pro-Active Au~roach by Decision-Makers to Ensure 
Consideration of Al1 Relevant Evidence 

In theory, judicial and administrative decision-makers operating in the context of an 
adversarial based system are expected to rely upon the respective parties to b ~ g  fonvard al1 
relevant evidence in support of their respective positions and thus al1 evidence required for 
a good decision will be before the decision-maker. However, theory is often very different 
from practice in modem environmental decision-making. The reality is that many judges and 
administrative tribunal members are faced with situations in which one party may be well 
funded and well prepared, with access to both scientSc expertise and legal advocacy to 
present that expertise, whiie other parties may be neither well firnded nor prepared. Ln such 
situations the playing field is clearly not Ievel and the result is often predetemined simply 
by the resources of the respective parties, because an adrriinistrative decision-maker c m  o d y  
decide on the basis of the information presented. Alternatively, scientific information 
necessary to resolve an issue of scientific uncertainty may not be available to the parties to 
an environmental decision-making process. Yet, the absence of such information may 
determine the outcome of the matter. These conditions mitigate against good environmental 
decision-making . 

Two recommendations which would significantly improve the quality of 
environmental decision-making in these situations appear to be readily available. The first 
recornmendation is amendment of enabling legislation or the cornmon law to place a 
mandatory positive requirement on judicial and administrative decision-makers to ensure that 
al1 relevant evidence (which is otheNvise receivable) which is readily obtainable or 
obtainable with some effort (if the matter justifies it) is before the decision-maker. This 
would significantly improve the likelihood that decisions are made on the basis of most if 
not al1 of the available evidence. Enforcement of such a requirement could easily be carried 
out through appeal or judicid review. The second recomrnendation wouid be to arnend 
enabling legislation to create an adverse evidential inference in the event that it is established 
that scientific information necessary for the resolution of scientific uncertainty is readily 
obtainable or obtainable with some effort by a party to a judicial or administrative 
proceeding, but has not been presented by that party. 

Legitimacv of Scientific Uncertaintv 

Uncertainty may be "legitimately" created through the course of a decision-making 
process or it may be "illegitirnately" raised for the purpose of creating confusion and thereby 
winning a jurisprudential dispute.361 If a tribunal fmds that a party has led scientific evidence 

361 In this context the tem illegitirnacy is used with regard to the detcrmination ofscientific tmth. and is nota comment on thc relative 
lcgal lcgitirnacy of thc advocacy tactic of nising confusion to prevent an opponent frorn meeting a rcquired standard of proof. 



for the purpose of creating confusion, it would then be open to the decision-maker to censure 
that party, with options including a reprimand in the decision itself or an award of costs 
against the offending party. It is submitted that a court or tribunal which takes a proactive 
role in discouraging illegitimate uncertainty through the use of such deterrents may well find 
that the amount of uncertainty encountered by the û-i bunal will signi ficantl y decrease over 
time. The requirement of forma1 acknowledgement of scientific uncertainty in the reasons 
for decisions of courts and administrative tribunals could be incorporated in legislation 
delegating administrative decision-makers their powers, or dternatively by changes to the 
right to reasons requirements of the common law. Failure to meet the legd requirement 
would expose the decision-maker to appeal or judicial review. 

8 - 5 2  Information and Knowled~e - Uncertain- 

Solutions to the problems associated with information and knowledge uncertainty 
go to the resolution of the underlying problem of uncertainty itself - a Iack of reliable 
scientific information upon which to resolve a scientific issue required in order to decide a 
larger jurisprudential dispute. Elunuiation of information uncertainty in circumstances where 
the information is readily available but is not presented requires decision-makers to adopt 
a two step process. First, the missing information should be identified by decision-makers. 
Second, decision-rnakers should be required to make reasonable efforts to ensure that the 
rnissing Iliformation is made available to them. 

From a practicai perspective, the first step of identification of missing information 
may be undertaken by decision-makers in a variety of ways. The most obvious approach is 
for decision-makers to be vigilant to identi- rnissing information. This is particularly 
important in situations where the parties to a dispute possess unequal resources, making 
reliance on the adversarial process to bring to light missing information a risky proposition. 
This approach is most effective in situations where the decision-maker possesses scientific 
expertise in a reievant discipline or where the decision-maker has access to independent 
scientific expertise. Once missing information is identified decision-makers should then 
require that such information be provided to them for consideration. Altematively, 
arnendments to rules of court and to rules of administrative procedure could place a positive 
requirement upon parties to a dispute to at least identifi, and preferably to provide al1 
relevant information - both in support of their position and contrary to it - to the decision- 
maker. The adversarial process would remain intact, in that a party presenting scientific 
iiiformation contrary to its position could attempt to ar&e why that information should not 
be relied on by the decision-maker in reaching a decision. At the sarne time the decision- 
maker is alerted to the existence of this contrary information. Such an approach is hardly 
unique to legal decision-making. The rules of legal ethics of law societies of many Canadian 
jurisdictions require legal counsel making legal arguments before a court to bring to the 
attention of that court any legal cases contrary to their position if such cases are not brought 



out by opposing counsel. Typical of this d e  is R d e  18 of the Law SocieS) of Alberta Code 
of Professional Conducr: 

18. A lawyer rnust inform the court of relevant adverse authoriq of which the lawyer 
is aware and that has not been raised by opposing counse~?~' 

This safeguard is put in place to prevent the situation where a judge is persuaded by Iegal 
counsel to render a decision in a jurisprudential dispute d o u t  having access to all relevant 
jurisprudence on an issue. Should we not &rd judges and administrative tribunal members 
the same safeguards against making a decision on a scientific issue relating to a 
jurisprudential dispute without access to al1 relevant scientific information? This point is 
particularly important given the fact that most judges are likely to have a much greater 
understanding of current jurisprudence with respect to a legal issue than they are current 
research on a scientific issue. 

An additional problem is presented with respect to scientific information which is not 
readily available but which is obtainable. The probIems and solutions are similar to those 
encountered where the information is readily avdable, with the added issue of determining 
what cost is justified for obtaining the missing information. In situations where the 
adversarial system is functioning effectively the parties to a dispute will usually answer the 
question for themselves. In simplest of terms, how much is it worth to a party to obtain the 
missing infonnation? Once that rnissing information is identified to the decision-maker, the 
decision-maker is then faced with the choice of requiring one or more parties to a dispute to 
provide the information or to proceed to render a decision in the absence of that information. 
The first alternative may result in considerable delays and expense in the decision-making 
process. The second alternative may result in an infenor decision. The modem realities of 
busy court dockets for environmental trials and the strong desire within our society for 
deveIopment of important industriai projects often places enormous pressures on 
environmental decision-makers to adopt the second alternative. It is much easier for a 
decision-maker to conclude that it has "enough information" to make a decision than to 
adjoum a decision-making process to require one or more parties to obtain and provide 
missing idormation, irrespective of the potential importance of than information. This is 
especially true if that missing Mormation requires additional scientific investigation or the 
preparation of additional scientifïc reports. Unfortunately, this approach not only places the 

361 The Law Society o f  Alberta goes on to provide the foliowing commentary on Rule 18: 

Rule # 18: The court is entitled to expect that counseI will bring to the court's attention any law that rnay be o f  importance 
in iis deliberations. A Iriwyer rnust therefore inforrn the court of  al1 relevant authority of  which the Iavyer is awarc. 
"Relevant authority" for the purposes of  Rule # 18 means decisions based on sirnilar situations giving rise to similar issues 
at thc superior court level or higher in Canada 

Of course. once such adverse cases are presented to the court legal counseI will usually atternpt to distinguish them from the case 
under consideration. 



quality of the decision in question in jeopardy, it also sends a signal to future Iitigants that 
the standard of proof may be relaxed if certain information is not provided. It is submitted 
that decision-makers have an obligation to maintain standards of proof in the face of missing 
but obtainable scientific Iliformation, even if'delay is the result. Any other choice diminishes 
public confidence in the process itself - a cost which far outweighs a trial adjournment or 
delays the development of a proposed project. 

8.5.3 Mani~ulation of Scientific Uncertainty in Environmental Decision- 
Making 

A final observation with respect to the issue of scientific uncertainty in environmental 
decision-rnakhg is its potential for manipulation by lawmakers to achieve policy goals. 
Simply stated, the legal system establishes pre-determined standards of behaviour, often 
referred to as environmental standards, with decisions as to whether these standards of 
behaviour have been met or not decided on the bais of evidence which must meet a 
specified standard of proof. The outcome of an environmental decision-making process may 
be pre-detennined by a lawrnaker through manipulation of the burden of proof placed upon 
one or more parties participating in that decision-making process. Thus for exarnple in the 
regulatory context, if there is scientific uncertainty with respect to possible negative 
environmental effects fiom exposure to a particular by-product of a manufacting process, 
placing the burden of proof on the Crown to prove beyond a reasonable doubt that exposure 
to that by-product resulted in environmental damage contrary to regulatory legislation places 
a burden on the Crown which it likely will not be able to discharge. 

The implications of this potentiai for manipulation are of equal concern when 
considered in the context of administrative decision-making. If a lawmaker wishes to ensure 
that a particular type of project wiIl receive approval it need only manipulate the burden of 
proof found in enabling legislation to require those alleging unacceptable environmental 
impacts to prove it to a specified standard of proof. I f  the scientific issues surrounding the 
environmental effects are uncertain, approval is very likely as those opposing the proposed 
project wiI1 be unable to prove their case. Conversely, if a lawrnaker wishes to discourage 
a particular m e  of activity it need only structure the legislation wherein the burden of proof 
is on the proponent to establish that the proposed activity will not have negative 
environmental consequences - often an equally daunting task. 

Manipulation of burdens and standards of proof by lawrnakers to achieve policy 
objectives through predicted outcomes of administrative decisions involving issues of 
scientific uncertainty may not be evil in and of itself. However, carrying on such subtle 
manipulation of outcomes while at the sarne time projecting an image of administrative 
environmental decision-making as being open and de-politicized is worrisome. A system 
which is perceived by the public as being open and de-politicized may also be one which the 



public feels does not require a hi& degree of scrutiny. The potential for improper 
manipulation of outcornes through stnicturing of burdens and standards of proof in the 
conte* of scientific uncertainty, combined with a failure by the public to recognize such 
potential, creates a cause for concem in environmental decision-making. 



9.0 Recommendations 

Throughout this thesis recornrnendations have been offered in response to the 
problems which have been identified with respect to environmental decision-making. A 
sumrilary of these recornrnendations follows. 

9.1 Ouality of Scientific Information in Environmenta1 Decision-Makinq 

9.1.1 Recommendation #1: Increased Awareness of Incompatibilities 
Between Scientific and L e ~ a l  Svstems 

In response to the existence of incompatibilities between the scientific method and 
legal decision-making processes, efforts should be made to raise the level of awareness of 
the nature and consequences of this problem arnongst dl participants in environmental 
decision-making processes. This may be accomplished through training, both in our colleges 
and universities and later through continuing professional education. An increased awareness 
of these incornpatibilities may lead to a greater understanding between the scientific and 
legal comrnunities, which in turn may serve to reduce the negative effects of these 
incompatibilities on environmental decision- nak king.'^' 

9.1.2 Recornmendation #2: Improved Screening of Expert Scientific 
Witnesses and the Evidence which thev Introduce 

In response to problems in quality control procedures used by courts and 
administrative tribunals in environmentai decision-making, a general recomrnendation is for 
improvements to current screening processes for potential expert witnesses and the evidence 
they intend to introduce? This recomrnendation includes a nurnber of practical suggestions 
which c m  be implemented without significant restructuring of existing decision-making 
structures and processes: 

a> Bringing to an end the curent trend of making the qualification of potential 
expert witnesses almost automatic, replacing it with a system where judges 
and administrative tribunals strongly assert their roles as gate-keepers of 
scientific information which is allowed to enter into environmental decision- 
making processes. 

363 See discussion section 6.7.1. 

j6' Sce discussion section 6.7.2. 



b) Gate-keepers should apply the standards of scientific credibility and the 
means to determine whether a prospective expert witness meets those 
standards that are evident within the relevant scientific community. If the 
decision-maker has difficulty in evaluating the scientist in terms of how the 
scientist would be judged by the scientific community, an independent expert 
could be retained by the decision-rnaker for this purpose. 

c Gate-keepers should also take considerable care to defme the area or areas of 
expertise in which scientific witnesses are qualified to give expert evidence, 
and be vigilant to ensure that these expert witnesses are confined to giving 
evidence only within the areas in which they have been qualified. Retainer 
by a court of an independent expert (see previous recommendation) would 
also be of assistance to the decision-rnaker in determining the areas of the 
witnesses' expertise, and Iater in determining if the witness was straying fiom 
those areas in giving evidence. 

d) Finally, in those cases where it is apparent to the decision-maker that the 
adversarial process has broken down either due to an absence of challenge or 
ineffective challenge to the qualification of an expert, the decision-maker 
should be encouraged to take the initiative to make such inquiry with the 
scientific community into the expertise of the proposed expert witness as is 
required to satisfi the decision-maker. 

9.1.3 Recommendation #3: Clarification of the Role of E x ~ e r t  Witnesses 

In response to problems associated with the role of the expert scientific witness, 
decision-makers should clariQ and enforce the appropriate role of expert ~ i t n e s s e s . ~ ~ ~  This 
recornrnendation includes the following suggestions which c m  be instituted with only rninor 
modification to existing legal processes: 

a> In response to problems associated with confusion as to the role which expert 
scientific witnesses are to pIay in environmental trials and hearings, decision- 
makers should provide improved direction to these scientifc witnesses as to 
their proper role prior to giving evidence? Such instruction would improve 
the expectation that expert witnesses (and legal counsel presenting them) are 
aware of their duties and are not operating under any misconceptions of 
improper Ioyalties while giving evidence. Failure to heed the instructions of 

365 See discussion section 6.73. 

366 See discussion section 6.7.3. 



the decision-rnaker could result in sanctions, such as dismissal of the witness, 
and in extreme cases the witness c d d  be found in contempt. 

b) The use of expert witnesses should be restricted to consideration of factual 
scientSc issues in question and elimkate situations in which-witnesses are 
encouraged to act as advocates. That is, legal counsel shouid be required to 
define narrowly the issue on which the expert's opinion is sought, and experts 
woufd be given fair and objectively based factud hypotheses on which to 
premise their opinions. Legal counsel should be discouraged fiom asking 
experts to provide opinions based only on fachial assumptions that unfairly 
favour one side, and the courts should render inadmissible any argument 
which an expert may attempt to advance on behdf of their client. 

c) Decision-makers should retain independent expert scientific witnesses. The 
independent expert can be particularly helpfül to the decision-maker in 
situations where a) the adversarial system breaks down through a lack of 
opposition or ineffective opposition; b) where the decision-maker is aware 
in advance of a trial or hearing that a case will involve a considerable amount 
of complex scientific evidence and is likely t o  be conducted in an intensely 
adversarial manner; or c) if the decision-maker is aware that one or more 
expert witnesses who will give evidence has a reputation as a "hired gun" 
whose primary loyalty is to those willing to retain him rather than to the 
decision-maker. 

9.1.4 Recommendation #4: Reducing: the Hnfluence of Legal Counsel on 
Expert Evidence 

In response to problems relating to influence by legal couse1 on the evidence given 
by expert scientific witnesses, the relationship between legal counsel and the expert scientific 
witnesses which they retain should be more effectively regulated. '" In this regard it is 
recomrnended that: 

a) Improper influence on expert witnesses may iri some cases be ferreted out by 
effective cross-examination geared toward exposing such an irnpropnety. 

b) Increased regulation of the lawyer-expert witness relationship should be 
instituted by the legal comrnunity througjh the professional conduct 
mechanisms employed by Canadian law societies and by the scientific 
comrnunity through its professional conduct requirements and processes. 

''' See discussion section 6.7.4. 



c> Persons being quahfied as expert scient& witnesses shodd undergo training 
which sets out the expectations of the legal system toward expert s c i e n a c  
witnesses (including the issue of extemal influences). Successfid completion 
of such training should be a mandatory prerequisite to an expert being 
qualified to give evidence before a court or administrative tribual in Canada, 
From a practical perspective such a requirement would require a phase-in 
process. 

9-1.5 Recommendation #5: lmproved Environmental Decision-Making 
Procedures 

In response to probIems wïth the quality of scientific evidence attributable to 
constraints in the format for the presentation and adjudication of scientific evidence in 
curent  environmental decision-making processes, the following mechanisms s ho uld be 
instituted to improve quality assurance in scientific con t rover~ ies :~~~  

a> Doubts about measurement methodology might be resolved by submitting 
split sarnples to independent measurement. 

b Pre-trial and pre-hearing meetings between triers of fact and scientific experts 
could be utilized to determine areas of consensus between scientists and 
thereby limit the area of controversy. 

c> Administrative tribunals codd hear panels of witnesses rather than 
individuals. While this is currently done by some tribunals to Save tirne, there 
is potential to use the interplay arnong a panel of witnesses to ensure a more 
integrated picture of the evidence for the decision-maker which avoids the 
fragmentation which is characteristic of a strictly linear process. Taking this 
approach one step M e r ,  a tribunal could require that ai1 experts giving 
evidence with respect to a particular issue appear together, irrespective of 
who they represent. This would allow the decision-maker to evaluate the 
views of the various witnesses directly by seeing how they respond to issues 
raised by the tribunal. However, for such an approach to be effective, direct 
cross-examination of individual panel members must be allowed. 

368 See discussion section 6.7.5. 



9.1 -6 Recornmendation #6: Balancinrr Ineaudities of Resources AvailabIe 
to Parties for the Presentation of Scientific/Technical Evidence 

In response to probiems with the quality of scientific/technical information 
introduced ïnto environmental decision-making processes as a result of inequalities in 
resources available to parties participahg in decision-making processes, the following 
recornmendations are suggested: 

1) Federai and provinciai legislation should be arnended to require parties 
applying for approval of proposed projects to be responsible for providing 
intervenor fiinding to decision-making agencies for the purpose of fac ilitating 
meaningfid participation in decision-making processes by interested persons 
and organizations. These agencies would then be responsible for ensuring 
that such hnding is equitably disû-ibuted to those persons or organizations 
wishing to participate in decision-making processes as intervenors. The 
funding would be provided to assist under-fûnded intervenors to obtain 
scientifk/technicaI information for presentation to the decision-maker. This 
would include the retainer of scientific/technical experts independent of 
project proponents. While intemenor funding is provided by some 
environmentai decision-makers, such as the Canadian Environmental 
Assessrnent Agency, such funcihg is usually taken fiom the public purse and 
is extremely limited. By making intervenor funding a "cost of doing 
business" borne by project proponents, environmental decision-makers are 
assured that the scientific/technical evidence presented is reasonably 
balanced, the cost is borne by those who stand to make a profit from the 
project rather than by the public, and project proponents know well in 
advance that such costs wilf be incurred, thereby allowing them to budget 
accordingly . 

2)  In situations where environmental decision-makers are aware of inequities in 
resources between parties appearing before them, decision-makers are 
advised to take pro-active steps to attempt to compensate for these inequities. 
For example, decision-makers may avail themselves of independent 
scientific/technical expertise to ensure that a balanced view of scientific 
issues is provided to them. 

Implementation of these recornrnendations will require a significant policy shifi on the part 
of  federal and provincial governments across Canada. 



9.2 Communication/Comprehension of Scientific Information in Environmental 
Decision-Making 

9.2.1 Recommendation #1: Improved Communication Skills for E x ~ e r t  
Scientific Witnesses 

In response to problems associated with the communication of scientific evidence by 
expert scientific witnesses, the legal system should provide tangible and specific guidance 
for prospective expert witnesses about the concerns with respect to the ability of expert 
witnesses to cornmunicate effectively in a legal decision-making setting. Further, 
professional bodies representing the scientific c o r n r n ~ n i t y ~ ~ ~  should respond to this concern 
by encouragïng those scientists who appear as expert witnesses to irnprove their 
communication skills, particularly with respect to communicating scientific information to 
non-scientists. Such instruction could easily be included within existing professional 
develo pment prograrns. 

An alternative would be for training in effective cornrnunication of scientific concepts 
to be part of an overall training program for prospective expert scientific witnesses mandated 
by the legal system as a prerequisite for being qualified to appear as an expert ~ i t n e s s . 3 ~ ~  
While ideal, this approach rnay be considerably more dficul t  to irnplement due to logistical 
and funding issues. 

9.2.2 Recornmendation #2: lncreased RoIe for Scientific Advisors 

In response to problems experienced by legal counsel in presenting expert scientific 
evidence in chief and in cross-examining on expert scientific evidence, legal counset should 
be encouraged to place increased reliance upon scientific advisors to assist with preparation 
of exarnination and cross-examination in environmental triais and administrative hearings.j7' 
This objective could easily be achieved through amendment to legal rules of procedure to 
facilitate the use of scientific advisors by legal counsel. This rnay include such changes as 
routinely permitting advisors to work directly with lawyers at the legal counsel table, and 
even allowing scientific advisors to conduct cross-examination on complex scientific issues. 

For example, in Alberta the Association of  Professional Engineers, Geologists. and Geophysicists o f  Alberta. the Alberta Society o f  
Professional Bioiogists. etc. 

370 Sce discussion section 7.4.1. 

j7' See discussion section 7.4.1. It must be ernphasized that scientifidiechnical cxperts who act as scicntific advisors should never be 
caIIcd upon to perfom a dual role as expert witnesses. As a scientific advisor the expert assumes the role of advocate. The advisor 
rolc will mint credibility of the expert who also appears as an expert witness; a rolc which should have as its primary responsibility 
to serve the court 



Implementing a cross-examination privilege to non-lawyers may require establishment of 
certifiab le training. 

It may be argued that cross-examination should remain the exclusive domain of those 
who meet the training and professionai accreditation standards established by Canadian law 
societies - those who are cailed to the bar have the knowledge of  courtroom procedure, rules 
of evidence, etc. important to successful cross-examination. %le having ment, this 
argument fails when one considers that the vast majority of legal counsel conducting cross- 
examination of an expert witness on a complex scientific issue in an environmental trial or 
administrative hearing have little or no knowledge of the substantive issues upon which they 
are cross-examiring. It is submitted that effective cross-examination is better achieved 
through allowing scientific advisors who have received training and certification in cross- 
exarnination to assist legal counsel in conducting cross-examinations than to allow legal 
counsel to cross-examine without technical assistance in an area in which they have little or 
no substantive knowledge. 

9-33 Recommendation #3: Decision-Makers to Elicit Relevant Scientific 
Information Missed During: Exarnination-in-Chief and Cross- 
Examination 

In response to the problem of intentionally failing to elicit ail available relevant 
scientific information during examination-in-chief or in cross-examination, if the decision- 
maker becomes aware that information relevant to resolution of a scientific issue may be 
within the knowledge of an expert witness but that information has not been elicited through 
the processes of examination, cross-examination or re-examination, the decision-maker 
should be under a positive obligation to directly elicit that information fiom the witness. The 
goal of reaching the best decision possible with respect to a scientific issue required in order 
to resolve a jurisprudential dispute can only be achieved if ail relevmt information has been 
obtained fiom expert scientific witnesses?" 

9.2.4 Recommendation #4: Decision-Makers to Distin~uish Between the 
Ouality of Scientific information and the Quality of Communication 
of that Information 

In response to the problem of widely differing capabilities of expert scientific 
witnesses to comrnunicate scientific information, decision-rnakers should be assisted in 
distinguishing between high quality scientific information and high quality presentation of 

371 See discussion section 7.4.1. 



scientific information.3n This codd be readily achieved by providing decision-makers with 
general validation questions they could use to test the quality of the scientific information 
they are presented. 

9.2.5 Recommendation #5: Increased Scientific Training for Decision- 
Makers 

In response to the probtem of comprehension of complex scientific information by 
decision-makers who do not possess scientific trai~ing, it is recommended that decision- 
makers obtain increased knowledge in the key foundations of the scientific method.j7-' The 
advantages of having judges and administrative tribunal members with a minimum standard 
of general training in science, and particularly with respect to scientir'ic methods, are 
c~nsiderable.~'~ Judges and tribunal members with this background are likely to be much 
better equipped to address the problems associated with scientific evidence than those who 
do not have such knowledge. The Iogistics associated with obtaining and utilizing this 
expertise are neither complicated nor expensive. Judges and tribunal members may undergo 
scientific methodology training as part of their in-service professional developrnent. Those 
judges and tribunal members could then be assigned to those cases identified as having a 
high potential for complex scientific issues. 

9.26 Recomrnendation #6: Decision-Makers to Retain Inde~endent 
Scientific Ex~ertise 

In response to the problem of comprehension of complex scientific idonnation by 
judges and administrative tribunal members who do not possess scientific training or who 
do not possess scientific expertise in the relevant area, these decision-makers should avail 
thernselves of the appropriate independent scientific expertise required for each case. 376 This 
approach has two significant advantages: 

373 See discussion section 7.4.1 

j7' Sec discussion section 7.42. 

j7* In recornrnending greater scientific training for decision-maers, it should be ernphasized that arcas of cspertise othcr than science 
are also a prercquisite to good decision-making. Scientific training alone will not turn a wcak cnvironmcntaf dccision-rnaker into a 
strong one. 

j7' See discussion section 7.42. A srnaIl number of administrative uibunals, such as the Alberta Energy and Utilities Board have 
successfully used this strategy for years. 



a) first, it provides decision-makers with assistance in defining terms of 
reference and focussing issues to prevent the situation where parties submit 
large arnounts of information (which may not be relevant) causing 
information overload for decision-rnakers; and 

b) second, it allows decision-makers to obtain expertise from persons who do 
not have a vested interest in the outcome of a case. 

Rules of Court in rnany jurisdictions and statutes authorizing a large number of 
administrative decision-makers already allow for the retainer of independent 
scientific/technical expertise. Obstacles to decision-makers availing themselves of this 
resource appear to be primarily financial, with few courts or adrninistrative tribunals 
providing for independent expertise in their budgets. 

9.2.7 Recommendation #7: Standard of Review of Administrative 
Decisions in Judicid Review Applications to Take Account of Actual 
S~ecial Knowledge and Expertise of Tribunal Members 

In response to the potential problems associated with the appointment of 
administrative decision-makers who do not possess special knowledge and expertise, it is 
strongly reconmended that judicial review procedures should be reformed so as to allow 
courts in deterrnining the appropriate standard of review to take account of the actud special 
knowledge and expertise of tribunal rnember~.~'~ This requires that both the parties to a 
judicial review and the courts have access to the information required in order to evaluate 
whether such speciai knowledge and expertise in fact exists. This could be accomplished in 
a variety of ways. One simple method would be to require respondent adrninistrative 
decision-makers to file an "affidavit of qualifications" which would set out the decision- 
rnaker's qualifications as it relates to the decision-maker's relevant special knowledge and 
expertise. The applicant would then be entitled to cross-examine the respondent on its 
affidavit thereby eliciting the necessary information with respect to the special knowledge 
and expertise of the administrative decision-maker. Such a process would not be unlike the 
curent approach used by the courts to qualify expert witnesses on the basis of their special 
knowledge and expertise- 

An alternative approach would be to reduce the politization of the appointment 
process for administrative decision-makers through the creation of an independent gate- 
keeping process for administrative appointrnents. This would offer sorne assurance that 
statutory delegates possess special knowledge and expertise. 

377 See discussion section 7.4.2. 



By ensuring that statutory delegates are appoînted for their special knowledge and 
expertise, whether by enabling the courts to examine the qualifications of statutory delegates 
to determine whether these decision-makers actually possess special knowledge and 
expertise, or by creating an independent gate-keeping process for administrative 
appointrnents, confidence in environmental decisions will be maintained, and reticence by 
those with special knowledge and expertise to participate as decision-makers may be 
substantially reduced. 

Scientific Uncertainty in Environmental Decision-Making 

Recommendation #1: Recognition of Scientific Uncertainty 

The first step in addressing problems of scientific uncertainty in environmental 
decision-making is formal recognition of the existence, nature and degree of scientific 
uncertainty encountered by decision-makers in reaching their de ci si on^.^" Changes to 
existing judicial and administrative decision-making processes and procedures to institute 
such a requirement wouid be minimal. LegisIative and common law requirements for reasons 
for decisions of courts and administrative tibunals need only be arnended to require 
decision-makers to include within their reasons the existence, nature and degree of scientific 
unceriainty found to exist and how the decision-maker has chosen to resolve that uncertainty 
in reaching the decision. The requirement of forrnal acknowledgernent of scientific 
uncertainty in the reasons for decisions of administrative tribunals could be incorporated in 
legislation delegating administrative decision-makers their powers, or alternatively by 
changes to the right to reasons requirements of the common law. The decision-maker may 
go on to state its concIusion that, recognizing the uncertainty which exists, the standard of 
proof was either satisfied or not satisfied. Failure to rneet the Iegal requirement wouid 
constitute a reviewable error by the courts under judicial review. 

FIowing fiom this, once the existence of scientific uncertainty is formally recognized 
by environmental decision-makers it then becomes possible to make modifications to 
existing environmental decision-making processes to take account of that uncertainty and 
thereby improve the quality of environmental decision-making. This may occur in the 
contexts of both judicial and administrative environmental decision-making processes. 
Recornrnendations for modification of these processes follow. 

378 See discussion section 8.5.1. 



9.3 -2 Recommendation #2: Uncertainty train in^ For Decision-Makers 

In response to problems associated with identified scientific uncertainty, a training 
requirement should be instituted for members of the judiciary and administrative tribunal 
members to assist them in corning to grips with the nature of scientific uncertainty so that 
they can be equipped to place that uncertainty within the context of the legislative/regulatory 
intent. This wouId allow judges and tribunal members to use their judgment skills, which 
they can not do if they have little or no understanding of the character and dimensions of 
scientific uncertainty. 

9.3 -3 Recommendation #3 : Ongoino Monitoring 

Courts and administrative tribunals should give consideration to issuing decisions 
which incorporate an element of ongoing monitoring in situations where curent levels of 
scientific uncertainty are high and where this uncertainty may be reduced or eliminated 
through future rnon i to~g .  For exarnple, in the judicial context courts faced with cases where 
claimants who have been unlawfuily exposed to contaminants have unknown or 
unmanifested injuries could issue judgrnents providing for ongoing medical monitoring. The 
most attractive feature of this approach is that it reduces the information uncertainty 
characteristic of this type of case.379 

In order for this approach to be implemented in the judicial context, some significant 
changes must occur. Specifically, the legal system m u t  ensure that 3 requirements are met: 

4 First, the courts must be willing to recognize ongoing medical monitoring 
as an independent head of darnage which may be awarded notwithstanding 
the presence or absence of any other head of damage. 

b) Second, an award for ongoing medical monitoring must not extinguish any 
future clairn which may arise as injuries fkom the unlawfùl exposure manifest 
themselves through continued monitoring. 

c> Third, statutory limitations must include a "discoverability" provision 
wherein statutory limitations begin to nui when an injury or darnage is 
actudly discovered or ought reasonably to have been discovered. In the 
administrative context tribunals should consider making their regdatory 
approvals contingent on results obtained fiom ongoing monitoring. However. 
if they do so, tribunals rnust also ensure that they receive and review the 
monitoring results directly. Administrative tribunals should not rely on 

379 See discussion section 8.5.1.1. 



parties who appeared at an administrative hearing to review monitoring 
reports on an ongoing ba i s  and bring areas of conceni to the attention of the 
tribunal. Ln many cases such parties are issue-driven, and may cease to exist 
following the hearing. In other situations parties may not have the resources 
to continually monitor to ensure that regulatory requirements are met. To 
leave the burden of such monitoring with those afTected will likely result in 
hit-and-miss enforcement. This is in contrast to the continuity which may be 
povided b y an administrative tribunal and its administrative infrastructure. 

9.3 -4 Recommendation #4: Pro-Active A~proach bv Decision-Makers to 
Ensure Consideration of Al1 Relevant Evidence 

In response to problems associated with information uncertainty and knowledge 
uncertainty, solutions to these problems go to the resolution of the underlying problem of 
uncertainty itself - a lack of reliable scientific information upon which to resolve a scientific 
issue required in order to decide a larger jurisprudentid dispute. '*O Applicable legislation 
and the common law should be arnended to place a positive requirement on courts and 
administrative tribunals to take a pro-active approach to ensure that al1 relevant evidence 
(which is otherwise receivable) which is readily obtainable or obtainable with some effort 
(if the matter justifies it) is presented to the court or tribunal. 

Elimination of information uncertainty in circumstances where the information is 
readily available but is not presented requires decision-makers to adopt a two step process. 
First, the missing information should be identified by decision-makers. Second, decision- 
makers should be required to make reasonable efforts to ensure that the missing information 
is made available to them. 

From a practicd perspective, the first step of identification of missing uifomation 
may be undertaken by decision-makers in a variety of ways. The most obvious approach is 
for decision-makers to be vigilant to identi@ missing information. f i s  is particularly 
important in situations where the parties to a dispute possess unequal resources, making 
reliance on the adversaria1 process to bring missing information to Iight a risky proposition. 
This approach is most effective in situations where the decision-maker possesses scientific 
expertise in a relevant discipline or where the decision-maker has access to independent 
scientific expertise. An alternative approach is to amend rules of court and rules of 
administrative procedure to place a positive requirement upon parties to a dispute to identiQ 
deficiencies in information place before the decision-maker. 

''O Sce discussion section 8.52. 



Once missing information is identified decision-makers should then be under an 
obligation to ensure that such information be provided to them for consideration. It is 
recornmended that amendments be made to enabling legislation anaor the common law to 
place a mandatory positive requirement on judicial and administrative decision-makers to 
ensure that al1 relevant evidence (which is othenvise admissible) which is readily obtainable 
or obtainable with some effort (if the matter justifies it) is before the decision-maker. This 
would significantly improve the likelihood that decisions are made on the basis of most if 
not al1 of the available evidence. Enforcement of such a requirement could easily be carried 
out through apped or judicial review. Aiternatively, amendments to rules of  court and to 
d e s  of administrative procedure could place a positive requirement upon parties to a dispute 
to provide al1 relevant information - both in suppoa of their position and conaary to it - to 
the decision-rnaker. The adversarial process would remain intact, in that a party presenting 
scientific information contrary to its position could attempt to argue why that information 
should not be relied on by the decision-maker in reaching a decision. At the same time the 
decision-maker is alerted to the existence of this contrary information. Such a requirement 
could be enforced through amendments to enabling Iegislation creating an adverse evidential 
inference in the event that it is established that scientific information necessary for the 
resolution of scientific uncertainty is readily obtainable or obtainable with some effort by a 
party to a judicial or administrative proceeding, but has not been presented by that party. 

In situations where scientific information is not readily available but is obtainable. 
the recornmended solution is similar to thzt where the information is readiIy availabie, with 
the added issue of determining what cost is justified for obtaining the missing information. 
In situations where the adversarial system is functioning effectively the parties to a dispute 
will usually answer the question for themselves. In simplest of terms, how much is it worth 
to a party to obtain the missing information? Once that rnissing information is identified to 
the decision-maker, the decision-maker is then faced with the choice of requiring one or 
more parties to a dispute to provide the information or to proceed to render a decision in the 
absence of that information. The first alternative may result in considerable delays and 
expense in the decision-making process. The second alternative may result in an infenor 
decision. It is recomrnended that decision-makers take great care to ensure that standards of 
proof are strictly rnaintained in the face of missing but obtainable scientifk information, even 
if delay is the result. Any other choice diminishes public confidence in the process itself - 
a cost which may far outweigh a trial adjournment or delays the development of a proposed 
project. 

Recommendation #5: Legitimacv of Scientific Uncertainty 

In response to problems involving uncertainty which is legitimately created through 
the course of a decision-making process and uncertainty which is illegitunately raised for the 
purpose of creating confusion and thereby winning a jurisprudential dispute, decision-makers 



should take steps to actively discourage uncertainty raised for the purpose of creating 
For example, if a decision-naker fulds that a party has led scientific evidence 

for the purpose of creating confision, it would then be open to the decision-maker to censure 
that party, with options including a reprimand in the decision itself or an award of costs 
against the offending party. A decision-maker who takes a pro-active role in discouraging 
illegitirnate uncertainty through the use of such deterrents may well find that the amount of 
uncertainty encountered will si@icantly decrease over tirne. 

9.3 -6 Recomrnendation #6: Avoidance of Euro~ean and American Solutions 

Finally, Canada should avoid the soIutions to scientific uncertainty currently being 
promoted in Europe and the United States. As seen earlier, many of the solutions to the issue 
of scientific uncertainty attempted in Europe and the United States have serious f l a w ~ . ~ ~ '  
With the exception of ongoing medical monitoring, the solutions attempted in these 
jurisdictions seem directed toward making decisions with respect to jurisprudential disputes 
in spite of scientific uncertainty rather tlian atternpting to resolve the underlying problem of 
uncertainty itself. 

38 1 Sce discussion section 8.5.1.2. 
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10.0 Overall Conclusions 

In addition to the co~clusions and recomrnendations discussed above, two overall 
themes emerge fkorn this thesis. 

First, the findings of this thesis indicate that in attempting to manage enviror!mental 
risk our society is faced with two distinct "layers" of uncertainty. The first Iayer is the well 
docurnented uncertainty associated with the scientific "inputs" into environrnental decision- 
making processes. These inchde elements such as the inability of scientific research to 
generate perfect knowledge on  al1 aspects of an issue and the variability of answers for 
different systems causing uncertahty in using scientific information in decision-making 
processes. The second layer of uncertainty, which is not well recognized, is uncertainty with 
respect to the ability of the legal system to determine the best answer in any given situation. 
Problems with the quality of scientific information, its communication and cornprehension, 
and the presence of uncertaintly itself leads to the inevitable conclusion that the operation of 
the legal system itself creates a latent but very significant interna1 or systemic uncertainty 
with respect to the results it may produce in addressing any environmental issue. This second 
layer of uncertainty can substantially reduce our confidence in the ability of the legal system 
to reach the best decision and thereby manage environmental risk to the benefit of society. 
From a practical perspective, the existence and nature of this second layer of uncertainty 
must be factored into consideration when evaluating the quality of environrnental decision- 
making and when making any environmental decision with potential legal consequences. 

Second, as stated in the Introduction, Canadian society perceives some environmental 
risks as acceptable and others as unacceptable. Still other risks are suffrciently uncertain that 
society is unsure as to their acceptability. The Canadian legal system is entmsted 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 practical 
tenns, there is no "right" answer to an issue involving environmental risk in any given fact 
situation. Rather, society relies on the legal system to determine the "best" answer, However, 
the Iegal system is often impeded in reaching its goal of determining the best answer by a 
range of problems which exist in our system of environmental decision-making. Many of 
these problems have been identified in this thesis. Some of these problems appear to be 
unresolvable. Others have solutions readily available. The key point is that our legal system 
is capable of making "better" environmental decisions. This objective is achievable through 
recognition of the problems which exist, and seeking out solutions to resolve the problems. 
It is somewhat ironic that in undertaking this task the legal system may benefit fkom 
principles of scientific research, which tenets include striving to identie problems, solving 
problems through the elimination of avoidable errors and acknowledging and accounting for 
problems which can not be resolved. 



Sadly, society may not see the benefits of improved environmental decision-making 
for a considerable t h e .  A prerequisite to implementation of the solutions recornmended in 
this thesis and the development of others, is for the legal and scientific cornmunities to corne 
together to develop a dîalogue with a focus of gaining a better understanding of the problems 
currently experienced in environrnental decision-making in Canada. Unfortunately, 
indications are that the level of interdisciplinary understanding required for such an 
undertaking does not presently exist. For example, the Research Survey found that 0% of 
judges and only 14% of Iegal counsel and I I %  of scientists rated the current "Level of 
understanding by the scientific comrnunity of the concerns of the legal community in 
environmental decision-making" to be either good or very g ~ o d . ' ~ ~  Similady, a low level of 
respondents (1 9% of judges, 18% of Iegal counsel and 7% of scientists) found the current 
"Level of understanding by the legal cornrnunity of the concerns of the scientific community 
in environrnental decision-makingJ' to be either good or very good."' For Canada to achieve 
a higher quality of environmental decision-making we must first foster a strong 
interdisciplinary understanding between our legal and scientific cornmunities. We rnust avoid 
the interdisciplinary isolation which engenders a legal and scientific parochialism fkom 
which effective environmental decision-making may not be possible. 

3 83 Table 98. 
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Appendix 1 

Research Methodology 

1.0 Introduction 

In January, 1994 an ernpirical research project entitled "Environmental Decision- 
Making: The hterfaces of Science and Law" ("Research Project") was undertaken by the 
Author in affiliation with the University of Alberta Eco-Research Chair in Environmental 
Risk Management. The details of the m e y  component of the Research Project ("Research 
Survey") was concluded in January of 1993. The methodological details of the Research 
Survey are summarized in this Section. 

2.0 Purpose And Objectives 

The overall purpose of the Research Survey was, inter alia, to examine the 
perceptions of four of the prirnary participants in environmental trials and administrative 
environmental hearings - the judiciary, administrative tribunal members, legal counsel and 
members of the scientific conimunity, for the purpose of identieing probIems which may 
exist with respect to the ability of Canada's legal-based environmental decision-making 
infrastructure to address scientific issues in environmentd decision-making. 

In order to achieve this objective the survey exarnined the perceptions of sunrey 
participants with respect to five contact points or "interfaces" between the scientific and legal 
systems which it is submitted are required for the effective introduction of scientific 
information into legal environmental decision-making structures and processes: 

1) The quality of scientific information which is introduced into the 
decision-making process at trials and administrative environmental hearings 
involving environmental issues. 

3) The communication of scientific information at environmental trials and 
administrative environmental hearings, and the comprehension of that 
information by participants in such trials and hearings. 

3) The issue of scientific uncertainty-in environmental trials and administrative 
environmental hearings. 



4) 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. 

5 )  The suitability of legai decision-making institutions (such as courts of law 
and administrative tribunals) and legal procedures (such as niles of court, 
rules of evidence and d e s  of hearing procedure) for the resolution of 
scientific issues in environmental trials and administrative environmental 
hearing S. 

3.0 Methodology And Procedures 

3.1 Inclusion Criteria 

Inclusion critena for survey subjects required past or present participation in 
environmental trials (or other legai proceedings) or in administrative environmental hearings 
involving the resolution of one or more scientific' issues by individuals who: 

' The term "Scientificn was rneant to refer to al1 relevant scientific and technicat disciplines wirhin the naiural and applied sciences 
(for example. engineering, gcography. hydrogeology, biology, lirnnology. botany, zoology, chcrnistry, ecology, geology, soi1 
sciences, forestry. medicine and public health). 



1) fa11 within any of the following four occupationai categories: 

a> the judiciary;' 
b) administrative tribunal memberq3 
cl legal cornsel;' or 
d) expert scientific ~ i t n e s s e s , ~  

2) within any one or more of the following five Canadian jurisdictions: 

a> Alberta; 
b) British Columbia; 
c> Ontario; 
d) Northwest Territones; and 
el Yukon Territory. 

1 - 
m e  term ".ludicixyn waç intended to denote judges appointed to Provincial, Superior or AppelIate courts in either Alberta, British 
CoIurnbia, Ontario, the Northwest Territories o r  Yukon temtory who heard a court triai (crirninaUquasi-cnmin or civit) or other 
legal proceeding (such as an injunction application or an application forjudicial review of an administrative decision) in a matter 
involving an environmcntal issue. 

5 The term "Administrative Tribunal Mernbers" was intended to denote persons appointed to administrative tribunals in either Alberta, 
British Columbia. Ontario, the Northwest Temtories or Yukon territory who conducted a hearing in a rnatter involving an 
environmental issue. 

For the purposes of this Research Project the term 'Lcgal Counsefw was intended to denote any membrr ofone or more of  the law 
societies of Alberta, British Columbia, Ontario, the Northwest Temtories and Yukon Territory of Canada who either. 

1) appcared as legal counsel; or 
2)  assisted as second counsel 

in a court trial (cnminaüquasi-criminal or civil) or other legd proceeding (such as an injunction application or an application for 
judicial review of an administrative decision) in a matter involving an environmental issue. 

For the purposes of this Research Project the term 'Expert Scientific Witnessesn was intended to denote any rnernber of  the scientific 
community who cither. 

appeared as an expert scientific witness; or l' 
appeared as an independent expert scientific witness appointed by the courts; or 2) 

3 acted as a scientific advisor (açsisting legal counsel on scientific issues without actually appearing as an expert 
scienti fic witness) 

in a court tria1 (criminal/quasi-criminal or civil) o r  ouier legal proceeding (such as an injunction application or an application for 
judicial review of an administrative decision) in a maner involving an environmental issue. 



3.2 Identification Of Potential Respondents 

In order to obtain a broad and representative sarnple of the target popuf ation, s w e y  
subjects were identified for recruitment through a variety of sources, including: 

1 1 Legd and scientific directories6; 
2)  Reported and unreported legal and administrative cases7; 

3 )  Environmental organization mailing lists8; and 
4) Personal contacts of the author and advisory team? 

Directories which were used for the identification ofpotential respondents include: 

1) Canadian Bar Association Alberta Branch Environmentai Law Section Membership List (1994). 
2 )  Canadian Bar Association British Columbia Branch Environmental Law Section Membership List (1994). 
3) Canadian Bar Association Environmental Law Nationai Section Mernbership List (1994). 
4) Canadian Bar Association Northwest Temtories Branch Environmental Law Section Membership List (1994). 
5 )  Canadian Bar Association Ontario Branch Environmentai Law Section Membenhip List (1991). 
6 )  Canadian Bar Association Yukon Tenitory B m c h  Environmental Law Section Membership List (1994). 
7) Alberta Association of Professional Enginecrs, Geologists and Geophysicists 1994 Directo-. 

' Reported cases were identified through a number of Canadian legal encyclopaedia and case reporting services. including: 

Canadian Abridgment. 
Canadian Encyclopaedic Digest (C.E.D.) Westem. 
Quick Law (QL) Systems. 
Suprerne Coun Reports (S.C.R.). 
Dominion Law Reports (D.L.R) 
Western WeekIy Reports (W.W.R). 
Alberta Reports (A.R.). 
Alberta Law Reports (A.L.R). 
British Columbia Reports (B.C.R.). 
Ontario Repom (0.R). 
Northwest Territories Repons (N.W.T.R.). 
Yukon Temtory Reports C(.T.R). 
Canadian Environmental Law Reports (C.E.L.R). 
Fisheries and Pollution Reports (F.P.R). 

These organizations included: 

1) Environmental Law Centre, Edmonton. Alberta. 
2) Canadian Environmental Defence Association. Toronto, Ontario. 

Persona! contacts included judges, legal counsel and expert scientific witnesses with whom the author became acquainred during 
severai yean of environmental law pnctice in the Province of Alberta 



3.3 Data Collection Stratew 

Once survey subjects were identified, a systernatic effort was made to contact as 
many members of the target population as possible. In this regard potential subjects 
identified as falling within the inclusion criteria (above) were initially contacted by a letter 
delivered via mail which briefly introduced the survey and requested their participation by 
completing and returning a survey questionnaire enclosed with the letter. A copy of the 
contact letter was also printed on the inside fiont cover of al1 survey questionnaires. Each 
survey questionnaire included a pre-addressed, postage paid envelope to facilitate r e m .  

Prelirninary investigations indicated that in order to obtain responses from the 
judiciary respondent group it would in almost ail cases be necessary to make personal contact 
with potential respondents in the form of meetings and/or telephone calls pior to providing 
the initial contact letter and questionnaire. In order to increase response rates within the legal 
counsel and expert scientific witness respondent groups personal contact techniques were 
dso used whenever possible. 

Potential respondents who did not initially respond to the survey questionnaire were 
contacted with a follow-up letter andor telephone call. 

Survey questionnaire response numbers are set out in Table 1. Total Distribution 
nurnbers refer to the total number of survey questionnaires which were distributed to each 
subject group. The Combined Response category sets out the total number of cornpleted 
survey questionnaires which were retumed. It is important to note that questionnaire 
booklets distributed to the legai counsel and expert scientific witness subject groups included 
two questionnaires - one for those who had expenence with environmental trials and other 
legal proceedings and a second for those who had experience with administrative 
environmental hearing~.'~ Thus the Total Response figures for the legal counsel and expert 
scientific witness subject groups includes questionnaires which were completed and returned 
by respondents who had experience in either environrnental trials and other legal 
proceedings, adminis~ative environrnental hearings, or both. The Triai Experience Response 
column represents the total number of questionnaires which were completed and retunied by 
respondents who had experience with envirommental triais and other legai proceedings (and 
therefore are of interest to this Thesis). The Gross Response Rate is calculated by 

l o  As information WLS unavailoblc as to whether individual poteniial respandents from the lepal counsel and expert scientific witness 
survey groups had experience with environmentd triais and other Iegal proceedings, experience with administrative environmcntal 
hearingi. or both, it was deemed necessary to combine questionnaires retating to each of these environmental decision-making 
processes within each questionnaire booklet. Potential respondents would then indicate their eligibility IO respond to either or both 
o f  the questionnaires. 



multiplying the Tnal Experience Response by 100 and dividing the result by the Total 
Distribution. A significant number of survey questionnaires were returned by potential 
respondents who indicated that they were not elîgible to pmicipate in the Research Survey. 
These responses are set out in the Retumed Not Applicable column. The Adjusted Total 
Distribution column The Adjusted Response Rate is determined by comparing the number 
of respondents who returned completed questionnaires to those who indicated that they were 
not eligible to participate, and by assuming that the proportion of non-eligible members of 
the onguial target population is s d a r  to the proportion observed in returned questionnaires. 
The Adjusted Response Rate is calculated by rnuitiplying the Trial Expenence Response by 
100 and dividing the result by the Adjusted Total Distribution. 

TabIe 1 
Suwey Questionnaire Response 

Survey 
Group 

Judiciary 

Admin. 
Tribunal 

Legal 
Counsel 

It is submitted that the high (90%) response rate received fiom the judges respondent 
group strongly indicates that these responses are representative of the judiciary within the 
survey boundaries. While there remains a statistical possibility that those respondent groups 
which received lower (adjusted) response rates (administrative tribunal members 40.6%, 
expert scientific witnesses 30.9% and legal counsel6.1%) rnay not be representative of their 
respective constituency groups, it is submitted that this is an unlikely possibility in that the 
Research Survey data are representative of a diverse population, within their constituencies, 
who showed suficient interest in these issues to complete a very detailed questiomaire. 
M i l e  they may not be entirely representative of their constituency, the validity of their 
views is established by their expenence and interest in the issues. The nature of the diversity 
of respondents is described below. 

Expen 
Scientific 
W itnesses 

Total 
Distribution 

20 

162 

1757 

390 

Combined 
Response 

18 

63 

101 

107 

Trial 
Experience 
Response 

18 

N/A 

88 

88 

Admin. 
Hearing 
Response 

N/A 

63 

65 

79 

Returned 
Not 

Applicable 

O 

7 

112 

44 

Adjusted 
Total 

Distribution 

20 

155 

1645 

Adjusted 
Response 

Rate 

90.0% 

40.6% 

6.1% 

346 3 0.9% 



3.4.1 Legal Counsel 

The diversity of the legal counsel population is evidenced through the following 
factors: 

The percentage of  respondents who were involved in an environmental trial 
or 

other legal proceeding or an administrative environmentai hearing in one or more of 
the five jurisdictions included within the Research Survey is as f o l l ~ w s : ' ~  

Jurisdiction Trials 

a> Alberta 34.1% 
b) British Columbia 34.1 % 
c > Ontario 40.9% 
d) Northwest Territories 1 1.4% 
e > Yukon Territory 2.3% 

2) Experiences 

Legal counsel respondents also indicated that they had a wide range in tems 
of numbers of experiences as legd counsel at environmental trials and other 
legal proceedings. A total of 88 respondents indicated that they had " ... acted 
as legal counsel (or assisted as second counsel) in a court trial (criminal, 
quasi-criminal or civil) or other legal proceeding (such as an injunction 
application or an application for judicial review of an administrative decision) 
in a matter involving an environmental issue". The number of experiences 
of these respondents is as follows: 

No. Of Ex~eriences No. Of Res~ondents 

" Some respondents indisated thar they were involved in envimnrnentai trials or other kgal pmceedings in two or more of the five 
suruey jurisdictions. Therefore percentaçes need not add up to 100%. 



- 
Total 1636 



198. 

3 -4.2 Expert Scientific Witnesses 

The diversity of the expert scient& witness population may d so  be seen in the 
following factors: 

1) Area of Specialization 

The 88 respondents in the expert scientific witness category represent 64 
areas of scientific specialization, including: 

Agriculture 
Air Quality 
Analyticd Chemistry 
Aquatic Biology 
Aquatic Ecology 
Aquatic Entomology 
Aquatic Toxicology 
Atmospheric Chemistry 
Biochemistry 
Biology 
Botany 
Chernical Engineering 
C hemistry 
Civil Engineering 
Climatology 
Contaminant Hydrogeology 
Diffiision Meteorology 
Ecology 
Environmental Assessment 
Environrnental Chernistry 
Environmental Engineering 
Environrnental Health 
Environmental Medicine 
Environmental Planning 
Environmental Science 
Environmental Spills Science 
Environmental Toxicology 
Experimental Design 
Fisheries Biology 
Food Science 
Forestry 
Geograp hy 

Geo logical Engineering 
Geology 
Geomorphology 
Geotechnicai Engineering 
Groundwater Chernistry 
Hydradic Engineering 
Hydrogeo 10 gy 
Hy dro 10 gy 
Industrial Hygiene 
Marine Biology 
Mechanical Engineering 
Meteorology 
Occupational Medicine 
Organic Chemistry 
Patho logy 
Plant Ecology 
Pollution Biology 
Pollution Control 
Project Engineering 
Project Management 
Public Health 
Pulmonary Medicine 
Resource Management 
Risk Management 
Quaternary Geology 
Soil Cl-iemistry 
Soil Science 
Toxicology 
Veterinary Medicine 
Waste Management 
Water Quality 
Zoology 



2) Scientific Training 

Respondents indicated that they possessed the following scientific training: 

Practical Experience 
High School 
Workshops/Seminars/Short Courses 
Technical Schoo1 
University College Level Courses 
Bachelor's Degree 
Master's Degree 
Ph.D 
Post-Doctoral 

Respondents indicated that they are involved in a variety of employrnent 
types: l 2  

a> Administrative TribunaI 
b) Corporation 
c> Governrnent 
d) Private Consultant 
e> UniversitylCoIlege 

The percentage of respondents who were involved in an environmental trial 
or other Iegal proceeding in one or more of the five jurisdictions included 
within the Research Survey is as follouis: l 3  

a> Aiberta 
b ) British Columbia 
c > Ontario 
d) Northwest Territories 
e> Yukon Territory 

II Respondents indicated only one employment type per individual respondent. Therefore percentages should add up to 100%. 

13 Some respondents indicated fhat they were involved in environmental trials or other legal proceedings in hvo or more o f  the five 
survey jurisdictions. Thercfore percentages need not add up to 100%. 



Expert scientific witness respondents also indicated that they had a wide 
range in terms of nurnbers of experiences as either expert scientific witnesses, 
independent expert witnesses andor scientific advisors at environmentai 
trials and other legal proceedings. A total of 85 respondents indicated that 
they had participated " ... in a court trial (criminal, quasi-criminal or civil) or 
other legal proceeding (such as an injunction application or an application for 
judicial review of an administrative decision) in a matter involving an 
environrnentd issue". These 85 respondents participated as either expert 
scientific witnesses, independent expert scientific witnesses appointed by the 
courts, or acted as a scientific advisor (assisting Legai counsel on scientific 
issues without actually appearing as an expert scientific witness), in the 
following numbers: 

a) Ex~er t  Scientific Witnesses 
No. Of Experiences 

rotai 432 

b) Inde~endent Expert Witness 
No. Of Experiences 

No. Of Respondents 

No. Of Respondents 

Total 



c> Scientific Advisor 
No. Of Experïences No. Of Respondents 

Total 488 

In the unlikely event that those respondent groups which received Lower response 
rates were not representative of their constituencies, it is submitted that the significance of 
the results obtained fiom the Research Survey would remain largely undiminished, in that 
the number of experiences of those persons who did respond are sufEcient to justi@ the 
conclusion that problems do in fact exisf irrespective of the perceptions of the remainder of 
the populations within these constituencies. For exarnple, the 88 legd counsel who indicated 
that they had experience at an environmental trial or other proceeding represented a 
combined total of 1636 experiences. The 85 expert scientific witnesses who have 
participated in the legal process have a total of 975 experiences. Tnese numbers must be 
viewed in t e m s  of the comparatively smdl number of environmental court cases and 
administrative hearings which occur in the Canadian jurisdictions surveyed in relation to the 
United States where such events are far more cornmon. 

3.5 S u r v e ~  Questionnaires 

Survey questionnaires for each of the three survey groups were developed and 
printed. 



3 S. 1 Ouestionnaire Desim 

Each of the s w e y  questionnaires contained the following ten components: 

Front cover; 
Initiai contact letter (inside fiont cover); 
Instructions; 
Preliminary question cluster; 
Scientific information interface question cluster; 
Communication and comprehension interface question cluster; 
Scientific uncertainty interface question cluster; 
Environmental standards interface question cluster; 
InstitutionaVprocedural interface question cluster; and 
Instructions for return of survey questionnaire. 

The survey questiomaixes utilized a "cluster" design wherein questions relating to 
each of the five interfaces were grouped together, with each cluster preceded by brief 
comments in bold type which indicate the area of questioning which is to follow. Each 
question cluster was itself comprised of sub-clusters which address individual issues within 
the Iarger sunrey area. For example, the "quality of scientific information" interface question 
cluster included the following three question sub-clusters: 

1. Quality and type of scientific information provided to environmental 
decision-making processes. 

2. Screening of those persons qualified to provide scientific information in 
environmental decision-making processes. 

3 . Use of "local knowledge/traditional knowledge" fiom aboriginal and non- 
aboriginal witnesses as an alternative form of scientific information. 

Each question sub-cluster was itself preceded by a "filter question" wherein 
respondrnts were requested to provide their response to statements which suggest that 
problems exist with respect to a particular aspect of the use of scientific information in 
environmental decision-making. In order to maintain consistent question design throughout 
the survey questionnaires, a format was adopted whereby statements contained within filter 
questions provide subjects with £ive possible responses: 



1 Strongly Agree 
2) Agree 
3) Undecided 
4) Disagree 
5 )  S trongly Disagree 

Respondents who either Strongly Agreed, Agreed or were Undecided with respect to the 
statement in the filter question were requested to answer the remaining questions (referred 
to as "filtered questions") in the sub-cluster which probed the perceived problem in more 
detail. Those respondents who either Disagreed or Strongly Disagreed with the statement in 
the filter question moved immediately to the next question sub-cluster where they answered 
the next filter question. To assist subjects in understanding questions, most questions had key 
words underlined. 

Questions which followed the filter question, (filtered questions) within each sub- 
cluster provided subjects with five possible responses: 

1 1 Major Problem 
2) Minor Pro blem 
3 )  Not a Problern 
4) Undecided/No Opinion 
5 )  Unf6lia.r  with Concept 

Finally, each sub-cluster of questions concluded with an open-ended question which 
asked respondents to provide any cornrnents which they may have with respect to the issues 
raised in the sub-cluster. 

As discussed above, research in this area has been primarily anecdotal, with little or 
no quantitative or qualitative research having been undertaken. Therefore, in designing 
questions for inclusion in the survey questionnaires it was not possible to employ questions 
with demonstrated statistical reliability and validity. However, the questions were designed 
to provide a high degree of "face vdidity" and "content validity". In order to ensure face 
validity a nurnber of steps were taken: 

1 > Review of questionnaires by members of the University of Alberta 
Department of Sociology with extensive experience in population research. 

2 )  Pre-testing of legal counsel and expert scientific witness questionnaires. 

3) Including within al1 filtered questions a response option "Unfamiliar with 
ConceptJr to avoid responses based on uninformed speculation. This response 
option received a very low response rate. 



4) Including at the end of al1 question clusters an opporhinity to provide 
comrnents with respect to the issues raised in the cluster. These comrnents 
were taken into consideration when interpreting responses. 

Content validity was achieved through the developrnent of questionnaires which 
covered a wide range of issues relevant to the subject matter. Content was derived fkom a 
broad spectrurn of sources, including: 

1 1 Review of relevant literature in the British cornmon law jurisdictions of 
Australia, Canada, Great Britain and the United States. 

2 ) Personal interviews were conducted with representatives of each of the 
respondent groups who are considered by their respective professional 
cornrnunities to possess a high level of knowledge in the subject area. 

3) Review of draft questionnaires k v a s  conducted by representatives from each 
of the respondent groups who are considered by their respective professional 
cornmunities to possess a high level of knowlsdge in the subject area. 

3.5.2 Review And Testing 

Prior to distribution to survey participants, draft copies of each of the three survey 
questionnaire designs were fonvarded to members of the judiciary, lega1 counsel and 
scientific/technical experts who have participated in environmental decision-making 
processes for their review and cornments. 

"Pre-testing" of the survey questionnaires was also conducted with members of the 
legal counsel and expert scientific witness respondent groups for the purpose of identifying 
technical weaknesses within these questionnaire designs. Pre-testing was not conducted on 
the questionnaire developed for the judiciary as the numbers of the judicial respondent group 
were sufficiently lirnited that it was considered impractical to reduce the number of potential 
respondents fiom this group through involvement in a pre-testing exercise. 

3.5.3 Ethics Review 

An ethics review for research on human subjects is required by both the University 
of British Columbia and the Universi@ of Alberta. As the survey questionnaires were 
distributed through the Eco-Research Chair at the University of Alberta, it was considered 
appropriate to apply for ethical review to the University of Alberta Faculty of Medicine 
Ethics Review Cornmittee for Human Experimentation. A request for ethical review was 
submitted on March 4,1994 and approval of the application was granted on March 1 8, 1994. 



A number of precautions were taken to ensure t ka t  al1 information provided in survey 
questionnaires was strictly confidentid and that imdividual respondents could not be 
identified. These precautions included the following: 

No person (including the author or advisoxy tearn) was to be able to attribute 
sunrey questionnaire responses to am identifiable respondent. Survey 
questionnaire identification numbers w e r e  located on the inside back cover 
of the questionnaires, and were used sotely for the purpose of facilitating 
follow-up rerninder correspondence tom potentid respondents who did not 
return the surveys within the allotted aime. These identification numbers 
were irnmediately removed fkom returmed survey questionnaires by a single 
designated Eco-Chair staff member, which questionnaires were stored in a 
secure area pending data entry. 

Survey questionnaires were then fowarded to a University of Alberta 
Population Research Laboratory ernplmyee whose sole responsibility was 
entry of the raw data (responses) intto the University of Alberta MTS 
computer system. 

Data obtained Erom survey questionmaires completed and rsturned by 
members of the judiciary in Alberta, British Columbia, Ontario, the 
Northwest Temtories and Yukon Teemtory was pooled together and 
considered as a single statistical unit. This precaution was taken to ensure 
that individual or small numbers of nudicial respondents fiom a single 
jurisdiction such as the Northwest Ten-Ztories or Yukon Territory could not 
be indirectly identified. 

Data Transfer 

With the assistance of the Universis of Alberta Population Research Laboratory raw 
data were processed by the University MTS computer gprogram, and then transferred into a 
statistical cornputer program (Statisticai Program for tthe Social Sciences (SPSS)) which, 
inter dia, correlates data and allows for cornparison off results. 

3.8 Data Analvsis 

Data generated by each of the three empincal stuidies were analysed for the purpose 
of cornparison of perceptions between each of each of rthe four survey groups. 



3.9 Statistical Simificance of Research Data 

A census approach rather than random sarnpling was used to identie potential 
respondents. Therefore statistical significance tests were considered inappropriate were not 
performed. 

3.10 Validity of Research Data 

When andysing the significance of the research data the following considerations 
should be kept in mind: 

1 ) The research methodology employed a "double negative" system in 
the survey questionnaires whereby respondents were given two opportunities 
in each question cluster to indicate that problems did not exist. First, 
respondents who initially indicated in a filter question at the beginning of a 
question cluster that they did not perceive the existence of problems in a 
subject area were requested to skip the remainder of the questions in that 
cluster and to move ahead to the next cluster of questions. Second, 
respondents who indicated in a filter question that problems did exist or that 
they were undecided as to whether problems existed were requested to 
continue answenng questions in that question cluster, which questions 
provided respondents with the opporhnity to set out their perceptions with 
respect to the identity of those problems or to once again indicate that they 
did not perceive a problem to exist. This process was undertaken for 2 
reasons: 

a> To minimize the possibility that respondents would be influenced by 
survey questions which suggested the existence of potential 
problems; and 

b) To allow respondents who believed that problems did not exist with 
respect to an issue considered by a question cluster to complete the 
questionnaire more quickly. 

2) While procedures employed by courts with respect to the introduction 
of scientific information in environmental trials and other IegaI proceedings 
are relatively uniforrn across the 5 jurisdictions within which the Research 
Survey was conducted, the same can not be said for the procedures employed 
by administrative tribunals across those same jurisdictions. Most 
administrative tribunals across Canada are the masters of their own 



procedures, and therefore procedures Vary considerably across the country. l4 
Consequentiy, while response data for administrative environmentai hearings 
is expressed in percentages (for the purpose of consistency with the reporting 
of trial data) it is recornmended that caution be exercised in seeing 
percentages as an indicator of the perceptions of an entire s w e y  group with 
respect to a common set of administrative procedures. Rather it is 
recornrnended that such percentages be considered in terrns of the 
significance of nurnbers of individual respondents who perceive problems to 
exist or not exist across a wide range of such procedures. 

3 Research Survey data regarding the introduction of scientific 
information into environmentai tnals and other legal proceedings may be 
considered in at least two contexts. First, it rnay be seen in terms of 
percentages of respondents who share a particular perception (sucn as "X% 
of expert scientific witnesses perceived that factor Y constitutes a major 
problem"), with a high percentage of such responses suggesting that this 
perception is of signifkant concem whereas a lower percentage of such 
responses indicating that the perception may not be of concern. A second 
approach may be to consider the percentage of respondents who share a 
particular perception in the context of the number of "experiencesJ1 which 
those percentages represent. Thus, for example, if only "25% of expert 
scientific witnesses share a perception that factor Y constitutes a major 
problem", this may stiII be significant if those 25% of expert scientific 
witnesses share 250 trial experiences - a significant nurnber of environmental 
trials in which problems were perceived to have occurred! 

'' See discussion. infra. 



Appendix 2 

Quality of Scientific Information Introduced into 
Environmental Declsion-Making Processes 

Table 2 

Problems With The Quality Of Scientific Information 

(Ehvironrnental Trials a a& v'ther Legal Proceedings) 

II "Problems einisf in environmental triais and other Iegaf proceedings with respect fo II 
the quafity of scierzt1j2 information provided in file form of expert evidence by expert 

scien f1-c w itnesses" 

Strongly Agree 

Agree 

Undecided 

Disagree 

Strongly 
Disagree 

Judges 

5.6% 

50.0% 

27.8% 

16.7% 

0.0% 

L e g d  Counsel 

1 1.4% 

47.7% 

1 7.0% 

20.5% 

3 -4% 

Expert 
Scientific 
Witnesses 

10.6% 

57.6% 

18.8% 

12.9% 

0.0% 

Range 

5.6 -1 1.4% 

47.7 - 57-696 

17.0 - 20-5% 

12.9 - 20.5% 

0.0 - 3.4% 



Table 3 

Problems With The Qualiw Of Scientific Information 

(Administrative Environmental Hearings) 



Table 4 

Inadequate Understanding of Environmental Decision-Making Processes* 

(Environmental Trials and Other Legal Proceedings) 

"lnadequnte understanding &y expert scientific witness of the trial or O fher IegaC 
proceeding in wi'ich th ey are partic@afin,o" 

I I I I 

Major Pro blem 

Not a Problem 26.7% 

No Opinion (0.0%) 

Minor Problem 46.7% 62.1% 1 (38.9)% 1 (47.2%) 

Unfamiliar 0.0% 0.0% 0.0% 0.0% 
With Concept (O. 0%) (0.0%) (0.0%) (0.0%) 

Judges 

26.7% 
(22.2%) 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

4 1 -9% 
(3 6.4%) 

Legal CounseI 

15.2% 
(1 1.5%) 

41.9 - 62.1% 
(36.4 - 47.2%) 

Expert 
Scientific 
Witnesses 

20.3% 
(1 7.6%) 

1 

Range 

15.2 - 26.7% 
(1 1.5 - 22.2%) 



Table 5 

Inadequate Understanding of Environmental Decision-Making Processes* 

(Administrative Environmental Hearings) 

"ln adequate understanding by expert scient zLf7c witn esses of the ~dministrative 
en vironmenta f 1' earing prucess in wh ich they are partkipating" 

- 

Major Problem 

Administrative 
Tribunals 

- 

10.0% 9.3 - 10.20/0 
(8.8%) (7.5 - 8.8%) 

Minor Problem 

Not a Problem 

Undecideci/ 
No Opinion 

*Data without Brackets = EligibIe Response % / Data within Brackets = TotaI Response % 

Legal Counsel Experî 
Scientifrc 
Witnesses 

Unfamiliar 
Wiîh Concept 

Range 

55.6% 
(47.6%) 

3 1.5% 
(26.9%) 

3 -7% 
(3.1%) 

0 .O% 
(O .O%) 

55.1% 
(40.8%) 

30.6% 
(22.7%) 

4.1% 
(3 .O%) 

0.0% 
(0.0%) 

5 7.4% 
(45.5%) 

32.9% 
(29.1%) 

5.7% 
(5 .O%) 

5 1.4 - 55.6% 
(40.8 - 47.6%) 

30.6 - 32.9% 
(22.7 - 29-1%) 

3.7 - 5.7% 
(3.0 - 5.0%) 

0.0% 
(0.0%) 

0.0% 
(0.0%) 



Table 6 

Adversarial System* 

(Environmental Trials and Other Legal Proceedings) 

II Y Tke inability of expert scientific witnesses tu function effective& wiflt in % e 

II Major Pro blem 6.7% 1 (5.5%) 

I 
Legal Counsel 

adversarial system used in environmen fa1 trials and utlter Iegnl proceedingsJ' 
I t 1 1 

Expert 
Scientific 
Witnesses 

Range 

II Minor Problem 1 46.7% 1 

II Not a Problem 53 2% 1 (44.3%) 

*Data without Brackets = EligibIe Response % / Data within Brackets = Total Response % 

Undecideci/ 
No Opinion 

Unfami 1 i ar 
With Concept 

0.0% 
(0 .O%) 

0.0% 
(0.0%) 



Table 7 

Adversa rial S ys tem* 

(Administrative Environmental Hearings) 

Range 

Unfami liar 
Wiîh Concept 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

adversarial systern used in adminis frafive en vironmentd Ir eaP.ingsn 

- 

O .O% 
(0.0%) 

Administrative 
Trïbunals 

0.0% 
(0.0%) 

Legd Counsel 

14.3% 
(1 0.6%) 

63 3% 
(46.9%) 

20.4% 
(15.1%) 

2.0% 
(1.4%) 

Major Problem 

Minor Pro blem 

Not a Problem 

Undecidedl 
No Opinion 

0.0% 
(0.0%) 

Expert 
Scientific 
Witnesses 

32.9% 
(29-1 %) 

48.6% 
(43 .O%) 

14.3% 
(1 2.6%) 

4.3% 
(3 -8%) 

22.2% 
(19.0%) 

46.3% 
(3 9.6%) 

27.8% 
(23 -8%) 

3.7% 
(3.1%) 



Table 8 

Competitiveness Factor* 

(Environmental Trials and Other Legal Proceedings) 

''A comperitiveness facfor, wherein expert scierif~jk witnesses are motivated fo 
nttempt to 'tuin "en vironmen fal trials and 0th er legal proceedings and "de fea f " 

opposing parfies (and their expert scientzjk witnesses) invoived in the iitigation" 

Judges 

Major Problem 33.3% 24.2% 29.7% 1 (27.8%) 1 (15.8%) 1 (20.6%) 

Legal Counsel 

24.2 - 33.3% 
(15.8 - 27.8%) 

Minor Problem 

Not a Problem 

Expert 
Scientific 
Witnesses 

46.7% 
(3 8.9%) 

Undecidedr 
No Opinion 

*Data without Brackets = EIigible Response % / Data within Brackeis = Total Response % 

Range 

13.3% 
(27.8%) 

Unfarniliar 
With Concept 

53.0% 
(34.7%) 

6.7% 
(5 -6%) 

15.2% 
(43 -6%) 

0.0% 
(0.0%) 

48.6% 
(3 3 -6%) 

46.7 - 53.0% 
(33.6 - 38.9%) 

12.2% 
(47.6%) 

6.1 - 9.5% 
(4.0 - 6.5%) 

6.1% 
(4.0%) 

1.5% 
(1 .O%) 

12.2 - 15.2% 
(27.8 - 47.6%) 

9.5% 
(6.5%) 

O .O% 
(O. 0%) 

0.0 - 1.5% 
(0.0 - 1 .O%) 



Table 9 

Competitiveness Factor* 

(Administrative Environmental Hearings) 

- 

"A compe fi fiveness factor, wh erein expert scienf@ïc witnesses are mo fiva fed fu 
attempt to '%in " admin k t  rntive en virun mental Ir earings and "defeat " opposing 

parties (and flr eir expert scien fzpc witnesse: 
I I 

Administrative 
Tribunal s 

j involved in the karing" 

Expert 
Scientific 
Witnesses 

Legal Counsel 

Major Problem 

Minor Problem 

Not a ProbIem 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

33.3% 
(28.5%) 

42.6% 
(3 6.5%) 

20.4% 
( 1 7.4%) 

Undecided 
No Opinion 

Unfamiliar 
With Concept 

24.5% 
(18.1%) 

5 1 .O% 
(37.8%) 

18.4% 
(1 3 -6%) 

3.7% 
(3.1%) 

0.0% 
(0.0%) 

6.1% 
(4.5%) 

0.0% 
(0.0%) 

2.9% 
(3S%) 

0.0% 
(O .O%) 

2.9 - 6.1 % 
(3-5 - 4.5%) 

0.0% 
(0.0%) 



Table 10 

PsychoIogical Stress* 

(Environmental Trials and Other LegaI Proceedings) 

" The inabiIity of expert sc ienf~jk  wifnesses fo deal wifh the psycholo,oical stresses 
associa fed with en vironmen faC trials and other legal proceedings" 

i 1 1 a 

Minor Problern 1 46.7% 1 44.6% 1 56.8% 1 44.6 - 56.8% 

Major Problem 

Judges 

13.3% 
(1 1 .O%) 

Not a Problem 

Undecideci/ 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Legal Counsel 

7.7% 
(5.8%) 

(3 8.9%) 

0.0% 

- 

Unffatniliar 
With Concept 

33.3% 
(27.7%) 

Expert 
Scientific 
Witnesses 

6.8% 
(5.9%) 

(33 -9%) 

40.0% 

6.7% 
(5.5%) 

Range 

6.8 - 13.3% 
(5.8 - 11-0%) 

6.2% 
(4.7%) 

(49 -4%) 

20.3% 

1.5% 
(1.1Y0) 

(33.9 - 49.4%) 

0.0 - 40.0% 

16.2% 
(14.1%) 

6.2 - 33.3% 
(4.7 - 27.7%) 

0.0% 
(0.0%) 

0.0 - 6.7% 
(0.0 - 5.5%) 



Table 11 

Psychological Stress* 

(Administrative Environmentai Hearings) 

" The inabiïity of expert scientijk witnesses to deaC with the psychological stresses 
associated wirh administrative en vironmental Ii earings" 

Major Problem 

Minor Pro blem 

Not a Problem 

Undecided 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Administrative 
Tribunals 

5 -6% 
(4.7%) 

20.4% 
(1 7.4%) 

68.5% 
(58.7%) 

Unfàrni 1 i ar 
With Concept 

5 -6% 
(4.7%) 

Legd Counsel 

6.3% 
(4.6%) 

27.1 % 
(20.1 %) 

60.4% 
(44.8%) 

0.0% 
(O .O%) 

6.3% 
(4.6%) 

Expert 
Scientific 
Witnesses 

10.0% 
(8.8%) 

55.7% 

- - -  

28.6% 
(25.3%) 

0.0% 
(O .O%) 

Range 

5.6 - 10.0% 
(4.6 - 8.8%) 

20.4 - 55.7% 

28.6 - 68.5% 
(25.3 - 58.7%) 

5 -7% 
(5.0%) 

(49.3%) 1 (17.4 - 49.3%) 

5-6 - 6.3% 
(4-6 - 5.0%) 

0.0% 
(0.0%) 

0.0% 
(O .O%) 



Table 12 

Validation of Scientific Theories or ModeIs 

(Environmental Trials and Other Legal Proceedings) 

'X desire by expert scient~jk wifnesses tu have speczpc scien fcpc th eories or models 
valida f e flrecognized by the cocrrts " 

Judges 

Major Pro blem 

Minor Problem 

Not a Problem 

Legal Counsel 

13.3% 
(1 1 .O%) 

40.0% 
(33.3%) 

Undecidedl 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

40.0% 
(33 3%) 

Unfixni1ia.r 
With Concept 

Expert 
Scientific 
Witnesses 

13.6% 
(10.3%) 

45.5% 
(34.6%) . 

6.7% 
(5.5%) 

Range 

2 1 -2% 
(1 6.1 %) 

0.0% 
(O .O%) 

- - - 

12.2% 
(1 0.6%) 

35.1% 
(30.5%) 

16.7% 
(1 2.7%) 

- - - - - - - 

12.2 - 13.6% 
(1 0.3 - 1 1 -0%) 

35.1 - 45.5% 
(30.5 - 34.6%) 

31.1% 
(27.0%) 

3 .O% 
(2.2%) 

2 1 -2 - 40.0% 
(16.1 - 33.3%) 

2 1.6% 
(1 8.8%) 

6.7 - 2 1.6% 
(5.5 - 18.8%) 

0.0% 
(O .O%) 

0.0 - 3.0% 
(0.0 - 2.2%) 



Table 13 

Validation of Scientific Theories or Models* 

(Administrative Ewvironmental Hearings) 

'i4 desire &y expert scientific witnesses tu have speczjk scientrjic theories or models 
validafetUrecognized by administrative decision-making bodies" 

Administrative 
Tribunals 

- - 

Major Problem 

Minor Problem 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Not a ProbIem 

Undecidecl/ 
No Opinion 

Unfamiliar 
With Concept 

Legal Counsel 

- - 

18.5% 
(1 5.8%) 

48.1% 
(4 1 2%) 

24.1% 
(20.6%) 

9.3% 
(7.9%) 

0.0% 
(O. 0%) 

Expert 
Scientific 
Witnesses 

-- 

8 -2% 
(6.0%) 

46.9% 
(34,7%) 

Range 

40.8% 
(30.2%) 

4.1% 
(3 .O%) 

0.0% 
(O .O%) 

10.0% 
(8.8%) 

48.6% 
(43 .O%) 

-- - 

8.2 - 18.5% 
(6.0 - 15.8%) 

46.9 - 48.6% 
Q4.7 - 43.0%) 

3 1.4% 
(27.8%) 

10.0% 
(8.8%) 

0.0% 
(O -0%) 

24.1 - 40.8% 
(20.6 - 30.2%) 

4-1 - 10.0% 
(3 .O - 8.8%) 

0.0% 
(0.0%) 



Table 14 

Overconfidence in Ability of Science to Resolve Environmental Issues* 

(Environmental Trials and Other Legal Proceedings) 

-~ - ~ -~ - 

'An underiying belief by expert scientiglc witnesses tlzat 'any en vironmental pro blem 
c m  be overcorne ' tizrough application of scienlrjZc kno wledge '" 

1 I I 

Judges Range Legal Counsel Expert 
Scientific 
Witnesses 

Major Problern 

No Opinion 1 (38.9%) 1 (17.2%) 1 (9.4%) 1 (9.4 - 38.9%) 

20.0% 
(16.6%) 

Minor Pro blem 

Not a Problem 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response 9% 

30.3Oh 
(23 .O%) 

33.3% 
(25.3%) 

~~ - -- 

26.7% 
(22.2%) 

0.0% 
(O-0%) 

12.1% 
(9.2%) 

-- 

Unfamiliar 
With Concept 

29.7% 
(25.8%) 

45.9% 
(3 9.9%) 

1.5% 
(1 .WO) 

- 

6.7% 
(5  -5%) 

12.2% 
(1 0.6%) 

26.7 - 30.3% 
(22.2 - 25.8%) 

0.0 - 45.9% 
(0.0 - 39.9%) 

12.1 - 30.0% 
(9.2 - 16.6%) 

1.4% 
(1 -2%) 

1.4 - 6.7% 
(1 -1 - 5.5%) 



Table 15 

Overconfidence in Ability of Science to Resolve Environmentai Issues* 

(Administrative Environmental Hearings) 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

i4n underiying belief by expert scien fific wif~esses that 'any environmen fal problem 
cnn be o vercome ' th rough application of scierrfc@ic kn O wledge" 

Major Problem 

Minor Problem 

Not a Problem 

Undecideci/ 
No Opinion 

Unfamiliar 
With Concept 

Administrative 
Tribunds 

20.4% 
(1 7.4%) 

38-9% 
(33.3%) 

29-6% 
(25.3%) 

11.1% 
(9 -5%) 

O .O% 
(O -0%) 

Legal Counsel 

18.4% 
(1 3 -6%) 

38.8% 
(2 8.7%) 

32.7% 
(24.2%) 

8 -2% 
(6 .O%) 

2.0% 
( 1 -4%) 

Expert 
Scientific 
Witnesses 

15.7% 
(1 3 -9%) 

3 1 -4% 
(27.8%) 

44.3 % 
(3 9 2%) 

8 -6% 
(7.6%) 

O .O% 
(O .O%) 

Range 

15.7 - 20.4% 
(1 3.6 - 17.4%) 

3 1.4 - 38.9% 
(27.8 - 33 3%) 

29.6 - 44.3% 
(24.2 - 39.2%) 

8.2 - 11.1% 
(6.0 - 9.5%) 

0.0 - 2.0% 
(0.0 - 1 -4%) 



Table 16 

Compartmentalization of Roles Played by Expert Scientific Witnesses* 

(Environmental Trials and Other Legal Processes) 

-- - 

The 'komparfmentaiization "of the roles played by expert scientl@c witnesses in 
environmental triais and other legai proceedings, wlrerein expert scien fific ivifnesses 
provide scientific evidence witfzin their areas of expertise wiflrorrt a fiill appreciatiun 

of the factual and scientific conte& of the trial or other IegaC proceeding in rvlziclr 
they are participating " 

I I I I 
Judges 

Major Problem 

Legal Counsel 

Minor Problem 3 3 - 3 0  1 (27.8%) (3 1 -7%) 

20.0% 
(1 6.7%) 

41.9% 33.3 - 47.8% 
(29.0%) 1 (27.8 q q q  - 3 1.7%) 

Not a Problern 

Expert 
Scientific 
Witnesses 

Undecide& 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Range 

20.9% 
(1 3 -9%) 

26.7% 
(22.2%) 

With Concept 1 (0.0%) 

20.0% 
(16.7%) 

31.1% 
(2 1 -5%) 

23 -9% 
(1 8.2%) 

(1 -0%) 

20.0 - 31.1% 
(13.9 - 21.5%) 

6.0% 
(4.0%) 

(O .O%) 1 (0.0 - 1.0%) 

16.2% 
(14.0%) 

16.3 - 26.7% 
(24.0 - 22.2%) 

1 0.8Y0 
(7.5%) 

6.0 - 20.0% 
(4.0 - 16.7%) 



Table 17 

Compartmentalization of Roles Played by Expert Scientific Witnesses* 

(Administrative Environmental Hearings) 

II The "compartmenlaCization "of the roles played by expert scientifir witnesses in 

Il administrative environmental h earings, wlzerein expert scientzjk witnesses provide 
scientzjk evidence within their areas of expertise without a full appreciation of the 

factrtal and scientzpc coiztexr 

Adrnulistrative 
Tribunals 

- 

Major Problem 27.8% 
(23 -8%) 

Minor Problem 40.7% 
(34.8%) 

Not a ProbIem 25 -9% 
(22.1%) 

of the hearing in wlrich they are participa ting " 

Legal Counsel Expert Range 
Scientific 
Witnesses 

12.2% 28-6% 12.2 - 28.6% 
(9.0%) (25.3%) (9.0 - 25.3%) 

Il Undecideci/ 
No Opinion 

*Data without Brackets = Eligibie Response % / Data within Brackets = Total Response % 

Unfanziliar 
With Concept 

5 -6% 
(4.7%) 

O .O% 
(O .O%) 

4.1% 
(3 .O%) 

0.0% 
(O .O%) 

4.3% 
(3 -8%) 

4.1 - 5.6% 
(3.0 - 4.7%) 

1 -4% 
(1 -2%) 

0.0 - 1.4% 
(0.0 - 1 -2%) 



Table 18 

Influence from Legal Counsel* 

(Environmental Trials and Other Legal Proceedings) 

fo giving evidence at en vironmental triais a 

Judges Legal Counsel 

Major Problem 33 -3% 23 -9% 
(27.7%) (1 8.1%) 

Minor Problem 33.3% 41 -8% 

(22.2%) (2 1 -6%) 

Undecide& 6.7% 
No Opinion (5.5%) 

Unfarniliar 0.0% 
With Concept 1 (0.0%) 

Expert 
Scientific 
Witnesses 

Range 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 



Table 19 

Influence from Legal Counsel* 

(Administrative Environmental Hearings) 

'Influence from legai counsel in the preparatiorr of expert scientij7c wifnesses prior 

Adrninistrat ive 
Tribunals 

Major Problem 25.9% 
(22.1 %) 

- 

Legal Counsel 

Minor Problem 3 1.5% 

(23.8%) 

tu giving evidence at administrafive environmental hearirzgs" 

- - 

Undecided 11.1% 
No Opinion (9.5%) 

Unfarniliar 3 -7% 
With Concept (3.1%) 

I 

- 

Expert 
Scientific 
Witnesses 

*Data without Brackets = EIigible Response O h  / Data within Brackets = Total Response % 

- 

Range 

- - 

- - 

- - 

- - 



Table 20 

Influence from Scientific Advisors* 

(Environmental Trials and Other Legal Proceedings) 

Il 'I~zfruence from scientzjïc advisors retained to assist fegal counsel in the preparation 
of expert scientzjic witnesses prior to these witnesses giving eviderr ce at 

environmentaC trials and oiher Iegaf proceedings " 

Judges 

Major Problem 

Not a Problem 

Legal Counsel 

13.3% 
(1 1 .O%) 

Undecidedl 
No Opinion 

Range Expert 
Scientific 
Wimesses 

(1 1 .O%) 

33.3% 

Udmi l i a r  
With Concept 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

3 .O% 
(2.2%) 

(27.7%) 

40.0% 
(33.3%) 

2.7% 
(2.3%) 

(2 1.6%) 

49.3% 

0.0% 
(0.0%) 

(20.0%) 

40.5% 
(37.5%) 

16.4% 
(1 2.4%) 

(3 5.2%) 

27.0% 
(23 -5%) 

3 .O% 
(2.2%) 

6.8% 
(5 -9%) 



Table 21 

Influence from Scientific Advisors* 

(Administrative Environ mental Hearings) 

'Tnjluence from scient~j7c advisors retained tu assist legul counsel in the preparafion 
of expert scientijk witnesses prior to these witnesses giving evidence at 

administrative en vironmental hearings" 
1 

1 
Range 

Major Problem 

Minor Problem 

Not a Problem 

Administrative 
Tri bunals 

7.4% 
(6.3%) 

18.5% 
(15.8%) 

44.4% 
(3 8 .O%) 

Undecidecl/ 
No Opinion 

*Data without Brackets = EIigible Response % / Data within Brackets = Total Response % 

Unfamil iar 
With Concept 

Legal Counsel 

2.0% 
(1.4%) 

24.50/0 
(18.1%) 

59.2% 
(43 -9%) 

22.2% 
(1 9,0%) 

Expert 
Scientific 
Witnesses 

1.4% 
(1 -2%) 

28.6% 
(25.3%) 

40.0% 
(3  5 -4%) 

7.4% 
(6.3%) 

14.3% 
(10.6%) 

0.0% 
(O. 0%) 

2 1 -4% 
(1 8 -9%) 

14.3 - 22.2% 
(10.6 - 19.0%) 

8.6% 
(7.5%) 

0.0 - 8.6% 
(0.0 - 7.6%) 



Table 22 

Influence from the Audience* 

(Environmental Trials and Other Legal Proceedings) 

- - 

'TnfIuence from the audience abserving environmental trials and otlrer Iegal 
proceedings " 

Major Pro blem 

Minor Problem 

Not a Problem 

Undecided/ 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = TotaI Response % 

Unfarniliar 
With Concept 

Judges 

0.0% 
(0.0%) 

13.3% 
(1 1 .O%) 

80.0% 
(66.6%) 

6.7% 
(5.5%) 

0.0% 
(0.0%) 

Legal CounseI 

1.5% 
(1.1%) 

16.4% 
(12.4%) 

71 -6% 
(54.4%) 

7.5% 
(5 -7%) 

3 .O% 
(2.2%) 

Expert 
Scientific 
Witnesses 

2-7% 
(2.3 %) 

10.8% 
(9 -4%) 

71 -6% 
(62.3%) 

13 -5% 
(1 1.7%) 

Range 

0.0 - 2.7% 
(0.0 - 2.3%) 

-- 

10.8 - 16.4% 
(9.4 - 12.4%) 

71 -6 - 80.0% 
(54.4 - 66.6%) 

6.7 - 13.5% 
(5.5 - 11.7%) 

1.4% 
(1 -2%) 

0.0 - 3.0% 
(0.0 - 2.2%) 



Table 23 

Influence from the Audiencesi 

(Administrative Environmental Hearings) 

'Tnflcience from the audience observing administrative en vironmen ta[ hearings" 

*Data without Brackets = Eligible Response % 1 Data within Brackets = Total Response % 

Administrative 
Tribun& 

Major Problem 

Minor Problem 

Not a Problern 

Undecideci/ 
No Opinion 

Unfmiliar 
With Concept 

Legal Counsel 

7.4% 
(6.3%) 

18.5% 
(1 5.8%) 

70.4% 
(60.3%) 

3 -7% 
(3.1%) 

0.0% 
(O. 0%) 

Expert 
Scientific 
Witnesses 

2.0% 
(1 -4%) 

12,2% 
(9.0%) 

77.6% 
(57.5%) 

6.1?40 
(4.5%) 

2.0% 
( 1 -4%) 

Range 

5.7% 
(5.0%) 

24.3% 
(2 1.5?4) 

6 1 -4% 
(54.4%) 

8.6% 
(7.6%) 

0.0% 
(0.0%) 

2.0 - 7.4% 
(1 -4 - 6.3 %) 

12.2 - 24,3% 
(9.0 - 2 1.5%) 

61.4 - 77.6% 
(54.4 - 60.3%) 

3.7 - 8.6% 
(3.1 - 7.6%) 

0.0 - 2.0% 
(0.0 - 1.4%) 



Table 24 

Influence from the Media 

(Ehvironmental Trials and Other Legal Proceedings) 

Major Problem 

Minor Pro blem 

Not a Problem 

Undecidedl 
No Opinion 

Unfmiliar 
With Concept 

*Data without Brackets = Eligible Response % 1 Data within Brackets = Total Response % 

- 

from the media (inciuding television, radio, newspapers, e fc.) " 

' Judges 

0.0% 
(0.0%) 

26,7% 
(22.2%) 

60.0% 
(49.9%) 

13.3% 
(1 1,4%) 

0.0% 
(0.0%) 

Legal Counsel 

10.6% 
(8.0%) 

27.3 % 
(20.7%) 

47.0% 
(35.7%) 

13.6% 
(1 0,3%) 

1.5% 
(1 - ~Yo) 

Expert 
Scientific 
Witnesses 

5 -4% 
(4.7%) 

27.0% 
(23.5%) 

55 -4% 
(48.2%) 

10.8% 
(9 -4%) 

1 -4% 
(1 -2%) 

Range 

0.0 - 10-6% 
(0.0 - 8.0%) 

26.7 - 27.3% 
(20.7 - 23.5%) 

47.0 - 60.0% 
(3 5 -7 - 49.9%) 

10.8 - 13.6% 
(9.4 - 1 1.4%) 

0.0 - 1.5% 
(0.0 - 1 -3%) 



Table 25 

Influence from the Media 

(Administrative Environmental Hearings) 

*Data without Brackets = EIigible Response % / Data within Brackets = Total Response % 

- -- --- 

'Tnfruen ce frorn the media (inchding îelevkion, radio, rr e wspapers, etc." 

Major Problem 

Minor Problem 

Not a Problem 

Undecided 
No Opinion 

Unfamiliar 
With Concept 

Administrative 
Tribun& 

11.1% 
(9 -5%) 

27.8% 
(23 -8%) 

50.0% 
(42.8%) 

11.1% 
(9.5%) 

0.0% 
(O .O%) 

Legal Counsel 

4.1% 
(3 .O%) 

23.4% 
(1 6.6Y0) 

65.3% 
(48.4%) 

6.1% 
(4.5%) 

2.0% 
(1 -4%) 

Expert 
Scientific 
Witnesses 

1 1.4% 
(10.1%) 

32.9% 
(29-1 %) 

45.7% 
(40 -4%) 

10.0% 
(8.8%) 

0.0% 
(0.0%) 

Range 

4.1 - 1 1.4% 
(3.0 - 10.1%) 

22.4 - 32.9% 
(1 6.6 - 29- 1%) 

45.7 - 65.3% 
(40.4 - 48.4%) 

6.1 - 11.1% 
(4.5 - 9.5%) 

0-0 - 2.0% 
(0.0 - 1.4%) 



Table 26 

Primary Role of Expert Scientifk Witnesses 

(Environmental Trials and Other Legal Proceedings) 

- 

'Perception of th e prirnary role(s) of expert witnesses in giving expert scient~@ 
evidetzce 

Primary Role 

To Assist The 
Party To The 

Litigation Who 
Retains Their 

Services 

To Assist 
Legal Counsel 
Who Retains 

Their Services 
On Behalf Of 

A Client 

To Assist The 
Court 

To Assist No 
One, Only To 

Provide 
Scientific 

Information To 
Everyone 

Involved In 
The Litigation 

al environmental 

Judges 

3 1.3% 

3 7.5% 

55 -6% 

46.7% 

triaLF and 

Legal Counsel 

48.3% 

44.8% 

57.5% 

5.8% 

otlzer CegaCproceedhgs 

Expert 
Scientific 
Witnesses 

28.2% 

32.1% 

58.0% 

42.9% 

" 

Range 

28.2 - 48.4% 

32.1 - 44.8% 

55.6 - 58.0% 

5.8 - 46.7% 



Table 27 

Primary Role Of Expert Scientific Witnesses 

(Administrative Environmental Hearings) 

'Perception of the primary role(s) of expert witnesses in giving expert scient@ 
evidence at administrative en vironmental Iiearingr " 

l-7 Primary Role Administrative 
Tri bunals 

Legal Counsel Expert 
Scientific 
Witnesses 

Range 

To Assist The 
Party To The 

Litigation Who 
Retains Their 

Services 

To Assist 
Legal Counsel 
Who Retains 

Their Services 
On Behalf Of 

A Client 

To Assist The 
Administrative 

Tribunal 

To Assist No 
One, Only To 

Provide 
Scientific 

Information To 
Everyone 

Involved In 
The Litigation 



Table 28 

Secondary Role of Expert Witnesses 

(Environmental TriaIs and Other Legal Proceedings) 

To Assist The 
Party To The 

Litigation Who 
Retains Their 

Services 

Primary Role 

To Assist 
Legal Counsel 
Who Retains 

Tl-ieir Services 
On Behalf Of 

A Client 

Judges Legal Counsel 

To Assist The 
Court 

'Perception of fhe secondary role(s) of expert witnesses in giving expert scientflc 
evidence at environmentaf trials and other kgab proceedings If 

- - 

To Assist No 
One, O d y  To 

Provide 
Scientific 

Information To 
Everyone 

Involved Ir, 
The Litigation 

- 

- 

Expert 
Scientific 
Witnesses 

I 

- 

- 

Range 

- - 

A - 



Table 29 

Secondary RoIe of Expert Witnesses 

(Administrative Environmental Hearings) 

Prirnary Role 

- --- - -- - - -- - - 

'Perception of the secondas) role(s) of expert witnesses in giving expert scien ftifsc 
evidence at environmental trials and other leml proceedings " 

-r 

To Assist The 
Party To The 

Litigation Who 
Retains Their 

Services 

To Assist 
Legal Counsel 
Who Retains 

Their Services 
On Behalf Of 

A Client 

To Assist The 
Administrative 

Tribunal 

To Assist No 
One, Only To 

Provide 
Scientific 

information To 
Everyone 

Involved In 
The Litigation 

Administrative 
Tribunais 

Legal Counsel Expert 
Scientific 
Witnesses 

Range 



Table 30 

Not the Role of Expert Witnesses 

(Environmental Trials and Other Legal Proceedings) 

II 'Perception of the secondary role(s) of experi wittzesses in giving expert scieiztifc 

I 

Primary Role 

II evidence at environmentai trials and ûther legalproceedings " 

To Assist The 
Party To The 

Litigation Who 
Retains Their 

Services 

To Assist 
Legal Counsel 
Who Retains 

Their Services 
On Behalf Of 

A Client 
- - -  

To Assist The 
Court 

To Assist No 
One, Only To 

Provide 
Scientific 

Information To 
Everyone 

Involved In 
The Litigation 

Judges Legd Counsel Expert 
Scientific 
Witnesses 

Range 



Table 31 

Not the Role of Expert Witnesses 

(Administrative Environmental Hearings) 

Terceptiun of the secondary roCe(s) of expert witnesses in giving expert scienrific 

Primary Role 

To Assist The 
Party To The 

Litigation Who 
Retains Their 

Services 

To Assist 
Legal Counsel 
Who Retains 

Their Services 
On Behalf Of 

A Client 

To Assist The 
Administrative 

Tribunal 

To Assist No 
One, Only To 

Provide 
Scientific 

Information To 
Everyone 

Involved In 
The Litigation 

Administrative 
Tribunals 

evidence at environmental trials and other kgal proceedings " 

Legal Counsel Expert 
Scientific 
Wiînesses 

Range 



Table 32 

Problems with the Screening of Those Persons Quatifîed to Provide Scientific 
Information 

Wnvironmental Trials and Other Legal Proseedings) 

"Problems exist in environmentai trials and other legaI proceedings rvith respect to 
the screening by tize couris of those persons who are quaiified to provide the courts 

wMz scient1j7c information as expert witnessesn 

Judges 

S trongly Agree 

Agree 

Undecided 

Disagree 

Strongly 
D isagree 

Legd Counsel 

0.0% 

22.2% 

16.7% 

55.6% 

5.6% 

Expert 
S cientific 
Witnesses 

9.1% 

22.7% 

19.3% 

Range 

47.7% 

1.1% 

3.5% 

4 1 -2% 

3 1.8% 

0.0 - 9.1% 

22.2 - 4 1.2% 

16.7 - 32.8% 

22.4% 

1.2% 

23-4 - 55.6% 

1.1 - 5.6% 



Table 33 

Problems with the Screening of Those Persons Qualified to Provide Scientific 
Information 

(Administrative Environmental Hearings) 

"Problems exist in adminiSirative environmental hearings with respect to the 
screening by adminktrative tribunals of those persons wlro are qualifled tu provide 

tribitnais with scientzBc information as expert witnesses" 

StrongIy Agree 

Undecided k- 
II Disagree 

Disagree E 

Administrative 
Tribunals 

Legal Counsel Expert 
Scientific 
Witnesses 



Table 34 

Qualification Procedures* 

(Environmental Trials and Other Legal Proceedings) 

'Tke 'quaIzjication 'procedures wiziclt are employed by the courts in quali_fling 
witnesses to give scienfifrc evidence as expert witnesst 

Major Pro blem 

l ~ Range Expert 
Scientific 
Witnesses 

Judges 

Minor Problem 

Not a Problem 

Undecidecl/ 
No Opinion 

Unfamiliar 
With Concept 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Legal Counsel 

0.0% 
(O .O%) 

42.9% 
(1 6.6%) 

57.1% 
(22.2%) 

0.0% 
(0.0%) 

0.0% 
(0.0%) 

24.4% 
(12.4%) 

24.6% 
(1 8.8%) 

44.4% 
(22.6%) 

15.6% 
(7 -9%) 

13.3% 
(6.7%) 

2.2% 
(1.1 Yo) 

3 5.4% 
(27.0%) 

24.6% 
(1 8.8%) 

10.8% 
(8.2%) 

4.6% 
(3.5%) 



Table 35 

Qualification Procedures* 

(Administrative Environmental Hearings) 

--- -- - 

'Tn situations where administrative tribunals do 'screen ' witnesses prior f O giving 
scientzjic evidence as expert witnesses, the 'qualification procedures which are 

Administrative 
Tnbunals 

Legal Counsel 

With Concept rn 

Expert 
Scientific 
Witnesses 

Range 

*Data without Brackets = Eligible Response % 1 Data within Brackets = Total Response % 



Table 36 

Defining Areas of Expertise* 

(Environmental Trials and Other Legal Proceedings) 

'Faiiure of the couris to define with sufffcien f precision the areas of expertise in 

11 Major Problem 1 28.6% ( 35.6% 1 20.0% 120.0-35.6% 

whicit witnesses are qualifed to give expert scienfi_fc evidence " 

Judges 

Minor Problem 

Legal Counsel 

Not a Problem 

Undecidedl 
No Opinion 

*Data without Brackets = EIigible Response % / Data within Brackets = Total Response % 

(1 1. Mo) 

42.9% 

Unfamiliar 
With Concept 

Expert 
Scientific 
Witnesses 

(1 6.6%) 

28.6% 
(1 1SYo) 

0.0% 
(O -0%) 

Range 

(18.1%) 

37.8% 

0.0% 
(O .O%) 

(19.3%) 

11.1% 
(5.6%) 

13 -3% 
(6.7%) 

(1 5.3%) 

49.2% 

2.2% 
(1.1 Yo) 

(1 1.1 - 18.1%) 

37.8 - 49.2% 
(3 7.6%) 

18.5% 
(14.1 %) 

10.8% 
(8.2%) 

(16.6 - 37.6%) 

11.1 - 28.6% 
(5.6 - 14.1°A) 

0.0 - 13.3% 
(0.0 - 8.2%) 

1.5% 
(1.1%) 

0.0 - 2.2% 
(0.0 - 1.1 %) 



Table 37 

Defining Areas of Expertise* 

(Administrative Environmental Hearings) 

'Fail ure of administrative tribitnals tu defne with s~cffrcient precisioir the areas of 

Major Problem 

expertise in witicit wifnesses are qualified to give expert scientiJtc midence" 

Minor Problem 

Administrative 
Tnbunals 

24.1% 
(1 1-2%) 

Not a Probleni 

Undecideci/ 
No Opinion 

Unfami 1 i ar 
With Concept 

Range 

24.1 - 4 1.4% 
(1 1.2 - 29.1%) 

Legal Counsel 

4 1 -4% 
(1 8.2%) 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

37.7% 
(29.1 %) 



Table 38 

Limiting Scientific Evidence to Defined Areas of Expertise* 

(Environmental Trials and Other Legal Proceedings) 

'Failrtre of the courts to limit the scien fifIc evidence provided by expert wifnesses to 

-- 

*Data without Brackets = EIigible Response % / Data within Brackets = Total Response % 

th ose defned areas of expertise in w/rich they are qualijieed fo give expert scient13c 
evidence " 

Major Problem 

Minor Problem 

Not a Problem 

Judges 

28.6% 
(1 1-1Yo) 

57.1% 
(22.2%) 

14.3% 

Legal Counsel 

35.6% 
(18.1%) 

35.6% 
(18.1%) 

13.3% 
1 (5.5%) (6.7%) 

13.3% 
(6.7%) 

2.2% 
(1.1%) 

Undecide& 
No Opinion 

Unfarni 1 iar 
With Concept 

Expert 
Scientific 
Witnesses 

20.0% 
(1 5.3%) 

50.8% 
(3 8.8%) 

20.0% 

0.0% 
(0.0%) 

0.0% 
(O .O%) 

Range 

20.0 - 35.6% 
(11.1 - 18.1%) 

35.6 - 57.1% 
(18.1 - 38.8%) 

13.3 - 20.0% 
(15.3%) 

7.7% 
(5.8%) 

1.5% 
(1.1%) 

(5.5 - 15.3%) 

0.0 - 13.3% 
(0.0 - 6.7%) 

0.0 - 2.2% 
(0.0 - 1.1%) 



Table 39 

Limiting Scientific Evidence to Defined Areas of Expertise* 

(Administrative Environmental Hearings) 

- - - -- II '%ai~&; f adminïstrati& tribunal~ to Cimif the s f ientif c evidence pro vided by expert 

II witnesses to those defined areas of expertise in wlriclz tlzey are qrtalified to give 

1 Major Problern 

Minor Problem 

Not a Problem 

- 

Undecideci/ 
No Opinion 

Unfafniliar 
With Concept 

Range 

expert scientijk evidence" 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

I Administrative 
Tribunals 

Legal Counsel 



Table 40 

Verification of Qualifications of Expert Scientific Witnesses* 

(Environmental Trials and Other Legal Proceedings) 

-- -- - 

Vercjkafion by the courts of the qualifications of wifizesses tu give expert scient~@ 

Range 

eviden ce " 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

2 1.5% 
(1 6.4%) 

41.5% 
(3 1.7%) 

24.6% 
(1 8.8%) 

7.7% 
(5.8%) 

4.6% 
(3 -5%) 

Legal Counsel 

18.2% 
(9.3 %) 

3 1,8% 
(1 6.2%) 

27.3% 
(1 3 -9%) 

20.5% 
(1 0.4%) 

2.3% 
A (1.1%) 

Major Problem 

Minor Problem 

Judges 

14.3% 
(5.5%) 

42.9% 
(1 6.6%) 

Not a Problem 

Undecidedl 
No Opinion 

Unfarniliar 
With Concept 

42.9% 
(1 6.6%) 

0.0% 
(0.0%) 

0.0% 
(0.0%) 



Table 41 

Verification of QualXcations of Expert Scientific Witnesses* 

(Administrative Environmental Hearings) 

'Vercjicatiorz by administrative tribunal's of the qrralijkations of witnesses to give 

Major Problem 

- -  - 

Minor Problem 

Not a Problem 

expert scient~@c eviderz ce" 

*Data without Brackets = Eligible Res-ponse % / Data within Brackets =Total Response % 

l 
Administrative 

Tribunals 

10.7% 

- 

Undecided 
No Opinion 

Unfamiliar 
With Concept 

Legd Counsel 

10.7% 

-- 

3 1 -4% 
(1 0.0%) 

3.6% 
(1 -6%) 

Expert 
Scientific 
Witnesses 

23 .O% 

3 -6% 
(1 -5%) 

0.0% 
(0.0%) 

Range 

10.7 - 23.0% 

- 

9.8% 
(7.5%) 

6.6% 
(5  -0%) 

-- - 

3.6 - 21.4% 
(1 -5 - 10.0%) 

0.0 - 6.6% 
(0-0 - 5.0%) 



Table 42 

Distinguishing Between the Qualifications of Expert Scientific Witnesses* 

(Environmental Trials and Other Legal Proceedings) 

'Distinguislt h g  
where two 

Major Problem 

between the qualifications of expert scien fzpc wiîrtesses in situations 
Pr more experts in tJze same field give expert scient if?^ evidence jJ 

Judges 

Minor Pro blem 

Not a Problem 

Il Undecided 
No Opinion 

*Data without Brackets = EligibIe Response % / Data within Brackets = Totai Response % 

Legal Counsel 

14.3% 
(5 -5%) 

57.1% 
(22.2%) 

Unfarniliar 
With Concept 

0.0% 
(O. 0%) 

Expert 
Scientific 
Witnesses 

35,6% 
(18.1%) 

20.0% 
(1 0.2%) 

0.0% 
(O .O%) 

Range 

13 -3% 
(6.7%) 

46.2% 
(35.3%) 

15.4% 
(1 1.7%) 

- - - - - -- 

4.4% 
(3.2%) 

14.3 - 46.2% 
(5.5 -35.3%) 

15.4 - 57.1 % 
(1 0.2 - 22.2%) 

10.8% 
(8 -2%) 

0.0 - 13.3% 
(0.0 - 8.2%) 

1.5% 
(1.1%) 

0.0 - 4.4% 
(0.0 - 2.2%) 



Table 43 

Distinguishing Between the Qualifications of Expert Scientific Witnesses* 

(Administrative Environmental Hearings) 

'Distinguis/ring befween the qual~j7cafions of expert scient~jic wifrresses in situafions 
where two or more experts il  

Administrative 
Tribunals 

Major Problem 27.6% 
(12.9%) 

Minor Problem 3 1 .O% 
(14.5%) 

Not a Problem 24.1% 
(1 1.2%) 

- 

Undecideci/ 
No Opinion 

Unfarniliar 
With Concept 

*Data without Brackets = EIigible Response % / Data within Brackets = Total Response % 

! the same field give expert scientzpc evidence" 

- 

13.8% 
(6 -4%) 

3 -4% 
(1 -5%) 

LegaI Counsel Expert 
Scientific 
Wi tnesses 

Range 



Table 44 

Problems With Respect to the Use of Traditional Knowledge 

(Environmental Trials and Other LegaI Proceedings) 

- 

'Prublems aist  in environmenfal trials and 0 t h -  Cegal proceediizgs with respect to 
the ïise of "local kno wledgdfraditional kno wledge "front aboriginal and non- 

aboriginal witnesses as an alternative form of expert scienf@c evidence " 

Strongly Agree 

Agree 

Undecided 

Disagree 

Strongly 
Disa~ree 

Judges 

11.1% 

27.8% 

50.0% 

11.1% 

0.0% 

Legal Counsel 

1 1.5% 

27.6% 

39.1% 

21.8% 

0.0% 

Expert 
Scientific 
Witnesses 

1 1.9% 

23 -8% 

5 1 -2% 

13.1% 

0.0% 

Range 

11.1 - 11.9% 

23.8 - 27.8% 

39.1 - 50.0% 

11.1 - 21.8% 

0.0% 



Table 45 

Problems With Respect to the Use of Traditional Knowledge 

(Administrative Environmental Hearings) 

"ProbIem exist in administrative environmental izearings with respect to the use of 
"local knowledgdtradirional knowlerlge" from aboriginal and non-aboriginal 

- - 

Disagree 

Administrative 
Tribunals 

witit esses as an alternative form of expert scientijic evidence" w Legd Counsel Expert 
Scientific 
Witnesses 

Range 



Table 46 

Willingness of Courts to Accept "Local Knowledge/Traditional KnowledgeW* 

(Environmental Trials and Other LegaI Proceedings) 

'The willingness of the courts to accept "local kno~vledgdfraditional knowledge" 
from aboriginal and non-aboriginal wr'fnesses as an alternative form of expert 

scientijic evidence " 

Judges Range 

- - -- 

Major Problem 

Minor Problem 

Not a Problem 

Undecidecl/ 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Legal Counsel 

- - 

14.7% 
(1 1.5%) 

27.9% 
(21.8%) 

19.1% 
(1 4.9%) 

29.4% 
(22.9%) 

- 

6.3% 
(5.6%) 

12.5% 
(1 1.1%) 

3 7.5% 
(33 -3%) 

12.5% 
(1 1.1Y0) 

- 

Unfamiliar 
With Concept 

Expert 
Scientific 
Witnesses 

- -  

21.1% 
(1 8.3%) 

21.1% 
(18.3%) 

9.9% 
(8 -6%) 

38.0% 
(3 3 .O%) 

8.8% 
(6.8%) 

31.3% 
(27.8%) 

9.9% 
(8 -6%) 



Table 47 

Willingness of Administrative Tribunals to Accept "Local KnowledgerTraditionaI 
Knowledge" * 

(Administrative Environmental Hearings) 

'The willingness of admin isfrative tribunats fo accep f "local kno wledgdfraditionaI 
kitowledge " from aborîgîfial and non-aboriginal witnesses as an atfemafive form of 

expert scientifle evidence" 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Major Problem 

Minor Problem 

Not a Problem 

Undecideci/ 
No Opinion 

Unfâmiliar 
With Concept 

48.9% 
(3 5.5%) 

13.3% 
(9.6%) 

8.9% 
(6 -4%) 

Administrative 
Tri bunals 

4.4% 
(3.1%) 

24.4% 
(1 7.7%) 

Legal Counsel 

9.3% 
(6.0%) 

20.9% 
(1 3.6%) 

Expert 
Scientific 
Witnesses 

17.2% 
(14.1 %) 

31.3% 
(25.7%) 

34.9% 
(22.7%) 

27.9% 
(18.1%) 

7.0% 
(4.5%) 

Range 

4.4 - 17.2% 
(3.1 - 14.1?40) 

20.9 - 3 1.3% 
(13.6 - 25.7-%) 

31.9% 
(1 8.0%) 

2 1 -9% 
(1 8.0%) 

7.8% 
(6 -4%) 

2 1.9 - 48.9% 
(18.0 - 35.5%) 

13.3 - 27.9% 
(9.6 - 18.1%) 

7.0 - 8.9% 
(4.5 - 6.4%) 



Table 48 

Unwillingness of Courts to Accept "Local Knowledge/Traditional Knowledge" * 

(Environmental Trials and Other Legal Proceedings) 

'The un wiilingness o,ft!z e CO urts tu accept "local kn O wledge/tradifionaC kno wledge " 
from aboriginal and non-aboriginal witnesses as an alternative form of expert 

scieniific evidence " " 

Judges 

1 Major Problern 

Minor Problem 

Not a Problem 

Undecidedi 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Unfarniliar 
With Concept 

Legal Counsel 

18.8% 
(1 6.7%) 

12.5% 
(1 1.1%) 

37.5% 
(33.3%) 

18,8% 
(1 6.7%) 

12.5% 
(1 1.1%) 

Expert 
Scientific 
Witnesses 

20.6% 
(16.1%) 

19.1% 
(1 4,9%) 

23 -5% 
(1 8.3%) 

27.9% 
(2 1 -8%) 

Range 

8.8% 
(6.8%) 

15.5% 
(1 3 -4%) 

16.9% 
(1 4.6%) 

19.7% 
(1 7.1%) 

36.6% 
(3 1.5%) 

15.5 - 20.6% 
(13.4 - 16.7%) 

12.5 - 19.1% 
(1 1.1 - 14.9%) 

19.7 - 37.5% 
(17.1 -33.3%) 

18.8 - 36.6% 
(1 6.7 - 3 1.8%) 

1 1.3% 
(9.8%) 

8.8 - 12.5% 
(6.8 - 11.1%) 



Table 49 

Unniliingness of Administrative Tribunals to Accept "Local KnowiedgeiTraditiooaI 

(Administrative Environmental Hearings) 

1 'The un willintgness of administrative trib mals f O accept r'locul 
1) knowledgdtradiitionai knowledge" from aboriginal and non-aboriginal witnesses as 

Major Problem 

Minor Problem 

Not a Problem 

Undecidedl 
No Opinion 

-- - 

Unfami 1 iar 
With Concept 

*Data without Brackets = Eligibie Response % / Data within Brackets = Total Response % 

an alternative form of expert scienfzfic evidencen 

Administrative 
Tri bunals 

17.8% 
(1 2.9%) 

22.2% 
(16.1%) 

Leg al Counsel 

18.6% 
(1 2.1 %) 

20.9% 
(1 3 -6%) 

Expert 
Scientific 
Witnesses 

15.9% 
(1 3 .O%) 

34.9% 
(28.7%) 

Range 

15.9 - 18.6% 
(12.1 - 13.0%) 

20.9 - 34.9% 
(13.6 - 28.7%) 



Table 50 

Assigning Evidentiav Weight to Expert Evidence in the Form of "Local 
Knowledge/TraditionaI KnowledgeW* 

(Environmental Trials and Other Legal Proceedings) 

1 '%signirzg evidentiary weigh t fo expert evidence in the form of "local 

Major Problem 1 18.8% 1 29.4% 1 

Judges 
1 

Expert 
Scientific 
Witnesses 

Legal Counsel 

Minor Problem 12.5% 25 -9% 
(1 1.1%) (1 9.5%) 

Range 

- 2 5 . 0 %  1 13 -2% Not a Problem 
(22.2%) (10.3%) 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

7.0% 
(6.0%) 

Undecideci/ 
No Opinion 

Unfamil iar 
With Concept 

12.5% 
(1 1 -1%) 

3 1.3% 
(27.8%) 

22.1% 
(17.2%) 

10.3% 
(8.0%) 

3 5 2% 
(30.5%) 

15.5% 
(1 3 -4%) 



Table 51 

Assigning Evidentiary Weight to Expert Evidence in the Form of "Local 
Knowledge/TraditionaI KnowledgeW* 

(Administrative Environmental Hearings) 

'Hssigning evidentiary weigl. f to expert scientijk eviden ce in ?/i e form of "focal 
kno wïedge/fradifionai knûwledge "" 

Range Administrative 
Tribunals 

Major Problem 

Legal Couse1 

28.9% 
(20.9%) 

Minor Problem 
(24.1 %) 

Expert 
Scientific 
Witnesses 

- -- 

23 -4% 
(2 1 -2%) (1 9.2%) 

Not a Problem 

Undecidecl/ 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Bmckets = Total Response % 

30.2% 
(1 9.6%) 

Unfamiliar 
With Concept 

35.9% 
(29.5%) 

4.40/0 
(3.1%) 

24.4% 
(1 7.7%) 

8.9% 
(6 -4%) 

1 1.6% 
(7.5%) 

16.3% 
(1 0.6%) 

4.7% 
(3 -8%) 

21.9% 
(1  8.0%) 

9.3% 
(6 .O%) 

14.1% 8.0 - 14.1% 
(1 1.6%) (6.0 - 11.6%) 



TabIe 52 

Qualification Procedures Employed by the Courts in QuaIiQing Witnesses to Give 
Evidence in the Form of "Local Knowledge/Traditional Knowledge"* 

(Environmental Trials and Other Legal Proceedings) 

*The 'qtïalification 'procedures wliiclz are employed by the courts in quaCzBing 

*Data without Brackets = EIigible Response % / Data within Brackets = Total Response % 

witnesses to give expert evidence in the form of "local kno wledgdtraditionaI 
kno wledge " " 

Major Problem 

Minor Problem 

Not a Problem 

Undecided 
No Opinion 

Unfamil iar 
With Concept 

Judges 

25 .O% 
(22.2%) 

18.8% 
(1 6.7%) 

18.8% 
(1 6-7%) 

12~5% 
(1 LI%) 

25.0% 
(22.2%) 

Legal Counsel 

29.4% 
(22.9%) 

25 .O% 
(1 9.5%) 

4.4% 
(3 -4%) 

29.4% 
(22.9%) 

1 1.8% 
(9.2%) 

Expert 
Scientific 
Witnesses 

23 -9% 
(20.7%) 

16.9% 
(1 4.6%) 

5.6% 
(4.8%) 

40.8% 
(3 5 -4%) 

12.7% 
(1 1.0%) 

Range 

23.9 - 29.4% 
(20.7 - 22.9%) 

16.9 - 25.0% 
(14.6 - 19.5%) 

4.4 - 18.8% 
(3.4 - 16.7%) 

12.5 - 40.8% 
(1 1.1 - 35.4%) 

1 1.8 - 25.0% 
(9.2 - 22.2%) 



Table 53 

Qualification Procedures Employed by the Courts in QualiQing Witnesses to Give 
Evidence in the Form of "Local Knowledge/Traditional Knowledgel'* 

(Administrative Environmental Hearings) 

'The 'qualzjkation ' procedures ~vlticft are employed by administrative tribunak 'sin 

qualiJjring witnesses ta give scientzjïc evidence in to form of "local 
kno wledg&aditionaI krzo wied'e " " 

I I 1 Witnesses 1 

- -  

Range Expert 
Scientific 

1 
- 

Legal Counsel 
Tribunals 

- 

Major Problem 

Minor Problem 

- 

18 -2% 
(1 3 -2%) 

Not a Problem 

15.9% 
(1 1.5%) 

Undecideci/ 
No Opinion 

*Data without Brackets = EIigible Response % / Data within Brackets = TotaI Response % 

16.3% 
(1 0.6%) 

25.0% 
(18.1%) 

Unfarniliar 
With Concept 

44.2% 
(28.8%) 

27.3% 
(1 9.8%) 

28.1% 
(23.1%) 

7.0% 
(4.5%) 

13 -6% 
(9.8%) 

-- -- 

16.3 - 28.1% 
(10.6 - 23.1%) 

14.1% 
(1 1.6%) 

23 3% 
(15.1%) 

14.1 - 44.2% 
(1 1.5 - 28.8%) 

14.1% 
(1 1.6%) 

9.3Y0 
(6.0%) 

7.0 - 25.0% 
(4.5 - 18.1%) 

28.1% 
(23.1%) 

23.3 - 28.1% 
(15.1 - 23.1%) 

15.6% 
(12.8%) 

9.3 - 15.6% 
(6.0 - 12.8%) 



Table 54 

Failure of the Courts to Define Areas of Expertise for Local Knowledge/Traditional 
Knowledge Experts* 

(Environmental Trials and Other Legal Proceedings) 

*Data without Brackets = Eligibie Response % / Data within Brackets = Total Response % 

- 

Tailure of the courts to d e f i e  wîth suffident precisbn the arens of experfise in 
wlzich witnesser are gualifici to give expert scientif= evidence in the form of "local 

l kno wledgdtradiîïonal kno wledge " 

~ 

Major Problem 

~ 
Minor Problem 

Not a Problem 

Undecide& 
No Opinion 

Unfarniliar 
With Conce~t  

Judges 

12.5% 
(1 1-1Yo) 

3 1.3% 
(27.8%) 

18.8% 
(16.7%) 

12.5% 
(1 LI%) 

25-0% 
(22.2%) 

Legal Counsel 

23 -5% 
(1 8.3%) 

22.1% 
(1 7.2%) 

1 1.8% 
(9 -2%) 

30.9% 
(24.1 %) 

1 1.8% 
(9.2%) 

Expert 
Scientific 
Witnesses 

26.8% 
(23.2%) 

16.9% 
(14.6) 

4.2% 
(3 -6%) 

40.8% 
(3 5 -4%) 

1 1.3% 
(9.8%) 

Range 

12.5 - 26.8% 
(1 1.1 - 23.2Yo) 

16.9 - 31.3% 
(14.6 - 37.8%) 

4.2 - 18.8% 
(3.6 - 16.7%) 

12.5 - 40.8% 
(1 1.1 - 35.4%) 

1 1 -3 - 25.0% 
(9.2 - 23.2%) 



Table 55 

Failure of Administrative Tribunals to Define Areas of Expertise for Local 
Knowledge/Traditional Knowledge Experts * 

(Administrative Environmental Rearings) 

'Failure of administra five Tribunals fo nefIne with sufficien f precision the areas of 

Major Problem 

Minor Pro blem 

- - 

Not a Problem 

Undecidedl 
No Opinion 

Unfarni 1 i ar 
With Concept 

*Data without Brackets = EIigible Response % / Data within Brackets = Total Response $6 

'rich wifnesses are qualifed fo give expert scient~jic evidence in the 
form of Vocal kno wledgdtraditional h o  wledge " 

Administrative 
Tribunais 

15.6% 
(1 1.3%) 

35.6% 
(25.8%) 

17.8% 
(1 2.9%) 

37 3% --.- 
(1 6.1%) 

8.9% 
(6 -4%) 

Legal Counsel 

1 1.6% 
(7.5%) 

39.5% 
(25.7%) 

16.3% 
(1 0.6%) 

23.3% 
(15.1%) 

9.3% 
(6.0%) 

Expert 
Scientific 
Witnesses 

3 2.8% 
(26.9%) 

28.1% 
(23.1 %) 

7.8% 
(6.4%) 

23 -4% 
(1 9.2%) 

7.8% 
(6.4%) 

Range 

1 1.6 - 32.8% 
(7.5 - 26.9%)) 

28.1 - 39.5% 
(23.1 - 25.8%) 

7.8 - 17.8% 
(6.4 - 12.9%) 

22.2 - 23 -4% 
(15.1 - 19.2%) 

7.8 - 9.3% 
(6.0 - 6.4%) 



Table 56 

Failure of Courts to Limit Expert Evidence in the Form of Local 
Knowledge/Traditional Knowledge to Defined Areas of Expertise* 

(Environmental Trials and Other Legal Proceedings) 

'Failtire of the courts fo iimit f he evidence provided by expert witnesses wlz O are 
quaCi$Zed to give expert evidence in the form of frocai knowledgdtradifional 

kno wiedge " tu th ose deJIned areas of euperfhe in wh ich th ey are qrraI~jïed to give 

Judges 7- 
Major Problem 6.3% 

(5.6%) 

Minor Pro blem 25.0% 
(22.2%) 

Not a Problem 

-- - 

Undecidedl 
No Opinion 

Unfmiliar 
With Concept 

Range 

expert evidence " 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

LegaI Counsel Expert 
Scientific 
Witnesses 

16.2% 25.4% 
(1 2,6%) (22.0%) 

22.1% 15.5% 
(1 7.2%) ( 7  3.4%) 



Table 57 

Failure of Administrative Tribunals to Limit Expert Evidence in the Form of Local 
Knowledge/Traditional Knowledge to Defined Areas of Expertise* 

(Administrative Environmental Hearings) 

'Failure of administrative tribunats to tirnit the evidence provided by expert 
witnesses wizo are quatzped to give expert eviiience in the form of "local 

knowledgdtraditional knowledge " to tiiose defined areas of expertrSe in whkh they 
are qrralïjied to give expert evidence " 

-- - -- 

*Data without Brackets = EIigibie Response % / Data within Brackets = Total Response % 

Minor Problem 

Not a Problem 

Undecided 
No Opinion 

Unfmiiiar 
With Concept 

Expert 
Scientific 
Witnesses 

35.9% 
(29.5%) 

Legal Counsel 

14.0% 
(9.1%) 

Major Pro blem 

34.9% 
(22.7%) 

16.3% 
(1 0.6%) 

25.6% 
(1 6.6%) 

9.3% 
(6.0%) 

27.3% 
(1 9.8%) 

13.6% 
(9 3%) 

27.3% 
(1 9.8%) 

1 1.4% 
(8.2%) 

Range 

14.0 - 35.9% 
(9.1 - 29.5%) 

Administrative 
Tnbunals 

20.5% 
(14.8%) 

26.6% 
(2 1 -8%) 

4.7% 
(3 -8%) 

23 -4% 
(1 9.2%) 

9 -4% 
(7.7%) 

26.6 - 34.9-% 
(1 9.8 - 22.7%) 

4.7 - 16.3% 
(3.8 - 10.6%) 

23.4 - 27.3% 
(16.6 - 19.8%) 

9.3 - 1 1.4% 
(6.0 - 8.2%) 



Table 58 

Verification of Qualifications of Local Knowledge/TraditionaI Knowledge 
Witnesses* 

(Environmental Trials and Other Legal Proceedings) 

+Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

'Yerz~cation by the courts of the qualijcations of witnesses to give expert scientijic 
evidence in the form of "local knowiedge/rradiiianaI knowledge '' 

Major Problem 

Minor Problem 

Not a Problem 

Undecided 
No Opinion 

Unfamiliar 
With Concept 

Expert 
Scientific 
Witnesses 

15.5% 
(1 3 -4%) 

19.7% 
(1 7.1%) 

7.0% 
(6.0%) 

45.1% 
(39.1 %) 

12.7% 
(1 1 .O%) 

Range 

15.5 - 25.0% 
(1 3.4 - 22.2%) 

12.5 - 20.9% 
(11.1 - 17.1%) 

7.0 - 25-0% 
(6.0 - 22.2%) 

12.5 - 45.1% 
(11.1 - 39.1%) 

1 1.9 - 25.0% 
(9.3 - 22.2%) 

Sudges 

25-0% 
(22.2%) 

12.5% 
(1 1 -1Yo) 

25.0% 
(22 -2%) 

12.5% 
(1 1.1%) 

25.0% 
(23 -2%) 

Legal Counsel 

20.9% 
(1 6.3%) 

20.9% 
(1 6.3%) 

16.4% 
(1 2.8%) 

29,9% 
(23 -3%) 

1 1.9% 
(9 3%) 



Table 59 

Verification of QuaIifications of Local Knowïedge/Traditional Knowledge 
Witnesses* 

(Administrative Environmental Hearings) 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

'Ver~jication 6y administrative f rib unals of the qrralij7cations of witn esses to give 
Rxpert scient~jïc evidence in the form of "local knowCedgdtraditional know~edge" 

Legal Counsel 

4.8% 
(3.1%) 

28.6% 
(1 8.6%) 

38.6% 
(1 8.6%) 

28.6% 
( 1  8.6%) 

9.5% 
(6.1 Oh) 

Expert 
Scientific 
Witnesses 

20.3% 
(16.7%) 

35.9% 
(29.5%) 

9.4% 
(7.7%) 

25.0% 
(20S%) 

9.4% 
(7.7%) 

Major Problem 

Minor Problem 

Not a Problem 

Undecided 
No Opinion 

Unfamiliar 
With Concept 

Range 

4.8 - 20.3% 
(3.1 - 16.7%) 

15.6 - 35.9% 
(1 1.3 - 29.5%) 

9.4 - 28.6% 
(7.7 - 18.6%) 

25.0 - 35.6% 
(1 8.6 - 25.8%) 

8.9 - 9.5% 
(6.1 - 7.7%) 

Administrative 
Tribunals 

20-0% 
(1 4.5%) 

15.6% 
(1 1.3%) 

20-0% 
(14.5%) 

35.6% 
(25.8%) 

8.9% 
(6 -4%) 



Table 60 

Overall Quality of Scientific Information* 

(Environmental Trials and Other Legal Proceedings) 

environmental trial's and otfzer le$ 

I Judges Legal Counsel 

- 

'Based on p u r  expetience, Izo w would you rate the overali qua& of scient@ 
in formation wMch is introduced into the environmentai decision-making process 

Very Good 

Good 

Fair 

Poor 

Very Poor 

rl proceediitgs? " 

Range 
Scientific 
Witnesses 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 



Table 61 

Overall Quality of Scientific Information* 

(Administrative Environmental Hearings) 

'Based on your experience, ho w wouid you rate the overali qzialiry of scienfl&fZc 
in formation whiclr is introduced in to the envhnmentai decision-making process in 

Administrative 
Tribunals 

Legal CounseI Expert 
Scientific 
Witnesses 

Range 

administrative en vironmen ta1 hearings ? " 
I 

- 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 



Appendix 3 

Communication and Comprehension of Scientific Information 
at Environmental Trials and Administrative Hearings 

Table 62 

Problems with Communication of Scientific Information 

(Environmental Trials and Other Legal Proceedings) 



Table 63 

Problems With Communication of Scientific Information 

(Administrative Environmental Hearings) 

"Problems a i s  t in adminktrative en vironmental lzearings witlt respect to flr e 
II communication of scientific information provided in the forrn of expert evidenee &y 

Range 
I 

Administrative 
Trib~nals 

expert scien fijlc wifnesses" 

Legal Counsel Expert 
Scientific 
Witnesses 

1 

Il 
-- 

S trongly Agree 

I 

Undecided 



TabIe 64 

Use of Technical Language Including Jargon and Terms of Art Which May Not be 
Understood by Participants in Environmental Decision-Making Processes* 

(Environmental Trials and Other Legal Proceedings) 

'The use of tec/rnical language includingjargon and terms of art ivhic/z may not be 
rinderstood by participants in environmental trials and other le@ proceedings such 

as judges and Iegal coctnsel " 

Major Problem 

Minor Problem 

- - -  

Not a Problem 

Undecidedl 
No Opinion 

*Data without Brackets = EligibIe Response % / Data within Brackets = Total Response % 

Unfâ.mil iar 
With Concept 

Judges 

53.8% 
(38.8%) 

46.2% 
(33 -3%) 

-- 

0.0% 
(O,O%) 

0.0% 
(0.0%) 

Legal Counsel 

39.1% 
(2 8 -4%) 

54.7% 
(39.8%) 

3.1% 
(2.2%) 

1 -6Yo 
(1.1?40) 

0.0% 
(O .O%) 

- -  - 

0.0% 
(0.0%) 

Expert 
Scientific 
Witnesses 

45.5% 
(4 1 -2%) 

46.8% 
(42.4%) 

- -- 

5.3% 
(4.7%) 

2.6% 
(2.3%) 

- - -- 

1.6% 
(1.1%) 



Table 65 

Use of Technical Language Including Jargon and Terms of Art Which May Not be 
Understood by Participants at Environmental Decision-Making Processes * 

(Administrative Environmental Hearings) 

TIze use of technicaC Language inchding jargon and term of art whiclz may not be 
understood by participants in adminktrntive en vironmental hearings such as 

tribrinal members and IegaL counsel" 
I I I I 

Range Administrative 
Tribunals 

Legai Counsel 

Major Problem 

Expert 
Scientific 
Witnesses 

-- 

Minor Problem 

Not a Problem 

Undecidedf 
No Opinion 

*Data without Brackets = EligibIe Response % / Data within Bnckets = Total Response % 

30.4% 
(22.1%) 

Unfarniliar 
With Concept 

15.6% 
(1 0.0%) 

- 

53.3 - 82.2% 
(41.2 - 55-9%) 

0.0 - 13.0% 
(0.0 - 9.4%) 

0.0 - 2.7% 
(0.0 - 2.5%) 

56.5% 
(4 1 -2%) 

13 .O% 
(9 -4%) 

O .O% 
(0.0%) 

- 

0.0% 
(0.0%) 

38.7% 
(36.7%) 

82.2% 
(55 -9%) 

0.0% 
(O. 0%) 

2.2% 
(1 -4%) 

0.0% 
(O. 0%) 

15.6 - 38-796 
(10.6 - 36-7%) 

-- -- 

53.3% 
( 5  O. 6%) 

5.3% 
(5.0%) 

2.7% 
(2.5%) 

0.0% 
(0.0%) 

0.0 - 0.0% 
(0.0 - 0.0%) 



Table 66 

Failure Of Expert Scientific Witnesses to Effectively Communicate Scientific 
Information to Participants in Environmental Decision-Making Processes* 

(Environmental Trials and Other Legal Proceedings) 

II in formation to participants in en vironmentai trials and 0th er legal proceedings sircl. 

Witnesses 

as jud'es and legal counseCU 

1 

Major Problem 

Range 

53.8% 
(38.8%) 

Minor Problem 

- -- 

Not a Problem 
(O. 0%) 

Expert 
Scientific 

Judges 

46.2% 
(33.3%) 

Undecided 
No Opinion 

Legal Counsel 

1.6% 
(1.1 Yo) 

*Data without Brackets = EiigibIe Response % / Data within Brackets = Total Response % 

Unfamiliar 
With Concept 

0.0% 
(0.0%) 

1.6% 
(1.1Y0) 

0.0% 
(O .O%) 



Table 67 

Failure of Expert Scientific Witnesses to Effectively Cornmunicate Scientific 
Information to Participants in Environmental Decision-Making Processes* 

(Administrative Environmental Hearings) 

'The failure of expert scientzpc wifnesses to effective& communicate scientzjic 
informafion to participants in administrative environmental hearings suclt as 

tribunaC members and le& counsel " 

Range Expert 
Scientific 
Witnesses 

- . -  - -- 

Legal Counsel 

Major Problem 

Minor Problem 

Not a Problern 

Undecidecl/ 
No Opinion 

*Data without Brackets = EligibIe Response % / Data within Brackets = Total Response % 

30.4% 
(22-1 %) 

56.5% 
(4 1 2%) 

13 ,O% 
(9.4%) 

0.0% 
(0.0%) 

-- . 

Unfami 1 i ar 
With Concept 

24.4% 
(1 6.8%) 

68.9% 
(46.9%) 

2.2% 

0.0% 
(0.0%) 

0.0% 
(O .O%) 

(1.4%) 

4.4% 
(2.9%) 

40.0% 
(3 8 .O%) 

54.7% 
(5 1 -9%) 

4.0% 

0.0% 
(0.0%) 

24-4 - 40.0% 
(16.8 - 38.0%) 

54.7 - 68.9% 
(41 -2 - 5 1.9%) 

2.2 - 13.0% 
(3  -8%) 

1.3% 
(1.2%) 

0.0% 
(O .O%) 

(1 -4 - 9.4%) 

0.0 - 4,4% 
(0.0 - 2_9%) 



Table 68 

Distortion of Scientific Information as a Result of the Use of Cross-Examination by 
Opposing Legal Counsel* 

(Environmental Trials and Other Legal Proceedings) 

'The distortion of scientifSc information as a result of flte use of cross-e.amination 

Major Probiem 

Minor Problem 

Not a Problem 

Undecideci/ 
No Opinion 

Unfamiliar 
With Concept 

Judges Legal Counsel Expert 
Scientific 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

23.1% 2 1 -9% 

Witnesses 

55.8% 21.9 - 55.8% 



Table 69 

Distortion of Scientific Information as a Result of the Use of Cross-Examination by 
Opposing Legal CounseI* 

(Administrative Environmental Hearings) 

'The distortion of scientifie informntion as a result of the use of cross-eramination + 

Major ProbIem 

Minor Pro Hem 

Not a ProbIem 

Undecideci/ 
No Opinion 

Unfamiliar 
With Concept 

~ Range 

by oppdshg Iegal CO msel " 

*Data without Brackets = Eligible Response  % / Data within Brackets = Total Response % 

Administrative 
Tri bunals 

Legal Counsel Expert 
Scientific 
Witnesses 



Table 70 

Differences in the Meanings to be Attributed to Technical Terms by Two or More 
Expert Scientific Witnesses at Environmental Decision-Making Processes* 

(Environmental Trials and Other Legal Proceedings) 

'Tite rneanings to be attributed tu tecltnical termr (sucir us jargon and terms of art) 
may Vary bebveen expert scientwc witnesses @or example, the meaning wiziciz a civil 

engheer associates with the term 'fihysical stress "may be very differtt  from the 
definition of tfzaf term wkiclz would be provided &y a biologist) " 

Judges 
~ 

Legal Counsel Expert 
Scientific 
Witnesses 

Range 

Major Problem 

Minor Probiem 

Not a Problem 

23.1% 
(1 6.6%) 

UndecidecU 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

76.9% 
(55.5%) 

0.0% 
(0.0%) 

-- - ~ 

Unfamiliar 
With Concept 

18.8% 
(1 3 -6%) 

0.0% 
(0.0%) 

0.0% 
(0.0%) 

28.6% 
(25.9%) 

54.7 - 76.9% 
(39.8 - 55.5%) 

0.0 - 21.9% 
(0.0 - 15.9%) 

54.7% 1 59.7% 
(39.8%) (54.0%) 

3.1% 
(2.2%) 

18.8 - 28.6% 
(13.6 - 25.9%) 

21 -9% 
(1 5.9%) 

1.6% 
(1. MO) 

6.5% 
(5 -8%) 

5 -3% 
(4.7%) 

0.0 - 5.3% 
(0.0 - 4.7%) 

0.0% 
(0.0%) 

0.0 - 1.6% 
(0.0 - 1.1%) 



Table 71 

Differences in the Meanings to be Attributed to Technical Terms by Two or More 
Expert Scientific Witnesses at Environmental Decision-Making Processes* 

(Administrative Environmental Hearings) 

'The meanings to be attributed to technical terms (such asjargon and ferms of art) 
II may Vary between expert scientifc witnesses vor example, the meaning wltich a civil 

II engineer associates with the term plzysicai stress "may be very diffPrent from the 
definition of that term wItic/z would be provided by a biologist) " 

Administrative 
Tribunals 

11.1 - 30.4% 
(7.5 - 22.1%) 

45.7 - 69.3% 
(33.3 - 65.8%) 

Major Problem 

Minor ProbIem 

Il Not a Problem 19.6% 26.7% I 1 (14.3%) (1 8.1 %) 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

Legai Counsel 

13.3 - 26.7% 
(1 2.6%) (12.6 - 18.1%) 

Range 

30.4% 
(22.1%) 

45.7% 
(33.3%) 

1.3 - 4.4% 
(1.2 - 2.9%) 

0.0 - 2.2% 
(0.0 - 1.6%) 

Undecidedl 
No Opinion 

Unfamiliar 
With Concept 

11.1% 
(7.5%) 

57.8% 
(39.3%) 

2.2% 
(1 -6%) 

2.2% 
(1.6%) 

16.0% 
(1 5.2%) 

69.3% 
(65.8%) 

4.4% 
(2.9%) 

0.0% 
(0.0%) 

1.3% 
(1 -2%) 

0.0% 
(O .O%) 



Translation of Technical Language into Languages such as Aboriginal Languages 
Which Do Not Have Equivalent Terminology at Environmental Decision-Making 

Processes* 

(Environmental Trials and Other Legal Proceedings) 

'The translation of technical language (such as jargorz and term of art) into 
iangrrages ssuh as abori,oinal ianguages wiiic/z do not irave equivaIent ferminology " 

I I I 1 
Judges 

- - -  - -- - 

Minor Problem 1 23.1% 24.2% 1 169% 1 16.9 - 24.2% 

Major Problem 

Legal CounseI 

30.8% 1 1.3% 19.5% 
(22.2%) 1 (8.2%) 1 (17.6%) 

Not a Problem 

UndecidecU 
No Opinion 

*Data without Brackets = EligibIe Response % 1 Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

11.3 - 30.8% 
(8.2 - 22.3%) 

Unfamiliar 
With Concept 

Range 

0.0% 
(0.0%) 

30.8% 
(22.2%) 

15.4% 
(1 1.1Y0) 

9.7% 
(7.0%) 

37.1% 
(27.0%) 

17.7% 
(1 2.8%) 

7.8% 
(7.0%) 

40.3% 
(36.5%) 

0.0 -9.7% 
(0.0 - 7.0%) 

30.8 - 40.3% 
(22.2 - 36.5%) 

15.6% 
(14.1%) 

15.4 - 17.7% 
(1 1.1 - 14.1%) 



Table 73 

Translation of Technical Langurage into Languages such as Aboriginal Languages 
Which Do Not Have Equivalentt: Terminology at Environmental Decision-Making 

Processes * 

(Administrative Environmental Hearings) 

- ~ ~ - 

"The iransfafion of teclrnicfl Ianguuge (such as jargon and terms of art) into 
languages such as aboriginal lamguages which do nof /rave equivalent ferminology " 

I i I 

Major Probiem 

Minor Problem 

Not a Problem 

Undecidedl 
No Opinion 

Unfâmiliar 
With Concept 

Administrative 
TribunaIs 

Range Legal Counsel 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Expert 
S cientific 
Witnesses 



Table 74 

Communication Between the Scientïfic and Legai Communities 

@nvironmental Trials and Other Legal Proceedings) 

Range 

- 

'Communication befween the scienfzjk and l e s t  communities " 

Very Good 

Good 

Fair 

Poor 

Very Poor 

Legal Counsel 

2.3% 

30.7% 

47.7% 

15.9% 

3 -4% 

Judges 

12.5% 

18.8% 

56.3% 

12.5% 

0.0% 

Expert 
Scientific 
Witnesses 

2.4% 

15.3% 

52.9% 

24.7% 

4.7% 



Table 75 

Communication Between the Scientific and Legal Communities 

(Administrative Environmental Hearings) 

- -  - -- 

"Communication between the scientific and legal communities" 

Very Good 

G O O ~  

Fair 

Poor 

Very Poor 

Administrative 
Tri bunals 

0.0% 

27.0% 

47.6% 

23.8% 

1.6% 

Legal Counsel 

4.5% 

34.8% 

3 9.4% 

18.2% 

3 .O% 

Expert 
Scientific 
Witnesses 

1.3% 

1 9.2% 

52.6% 

23.1% 

3.8% 

Range 

0.0 - 4.5% 

19.2 - 34.8% 

39.4 - 52.6% 

18.2 - 33.8% 

1.6 - 3.8% 



Table 76 

Interaction Between the Scientific and Legal Communities 

(Environmental TriaIs and Other Legal Proceedings) 

Expert 
Scientific 
Witnesses 

'Tnteraction bebveen the scient~jic and le& communities " 

Very Good 

Good 

Fair 

Poor 

Very Poor 

Judges 

6.3% 

18.8% 

56.3% 

18.8% 

0.0% 

Legal Counsel 

1.1% 

16.1% 

48.3% 

29.9% 

4.6% 



Interaction Between the Scientif~c and Legal Communities 

(Administrative Environmental Hearings) 

L 

'rit ferac fion befween the scien f i f ~ c  and legui comnzirnif ies " 

Range 

0.0 - 3,9% 

16.9 - 25.8% 

4 2 -6 - 55.3% 

19.4 - 29.9% 

3.1 - 6.5% 

Very Good 

Good 

Fair 

Poor 

Very Poor 

Expert 
Scientific 
Witnesses 

3 -9% 

18.2% 

4 1 -6% 

29.9% 

6.5% 

Administrative 
Tribunals 

0.0% 

25.8% 

5 1.6% 

2 9.4% 

3 -2% 

Legai Counsel 

1.5% 

16.9% 

55.4% 

23.1% 

3.1% 



Table 78 

Problems with Comprehension of Scientific Information 

(Environmental Trials and Other Legal Proceedings) 

Judges 

'Problerns exkt in environmentai trials and other legai prcrceedings witlr respect tu 
the comprelzerrsion/rtnderstanding by the CO urts and/or fegal courrseI of scientific 

information presented in the form of expert evidence by expert scientzjic witnesses. " 

Strongly Agree 

I 

11 Agree 1 44.4% 

Legal Counsel Expert Range 

Undecided 16.7% i 

Scientific 
Witnesses 

I - -  

Strongly 
Disagree 

- - 

5.6% 



Table 79 

Problems With Comprehension Of Scientific Information 

(Administrative Environmental Hearings) 

"Problem exkt in administrative environmental Izearings witlz respect fo fhe 
comprehension/understanding by administrative tribun ais an&r legal CO unsel of 
scien f~j ïc  information presented in the form of expert scien fifSc evidence by expert 

Administrative 
Tri bunals 

Agree 47.6% 

S trongly Agree 

Disagree 

7.9% 

Legal Counsel 1 Expert 1 Range 
Scientific 
Wiînesses 



Table 80 

Courts Do Not Sufficiently Understand the Methods of Scientific Inquiry and 
Proof* 

(Environmental Trials and Other Legai Proceedings) 

1 'The courts do nof sufficientiy undersfand the meth ods of scientiJic inqrriry and 

Judges LA- 
II Major Problem 23.1% 1 (16.6%) 

Legal Counsel 

II Not a Problem 

Il Undecide& 
No Opinion 

11 With Concept 1 (0.0%) 1 (0.0%) 1 

Expert 
Scientific 
Witnesses 

Range 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 



Table 81 

Administrative Tribunals Do Not Sufficiently Understand the Methods of Scientif~c 
Inquiry and Proofk 

(Administrative Environmental Hearings) 

'Xdmin Lstrative tribunais do not suffjcientiy understand the meth ods of scientific 
inquiry and proof" 

Major Pro blem 

Minor Problem 

Not a Problem 

Undecidedl 
No Opinion 

Range Expert 
Scientific 
Witnesses 

Administrative 
Tribunals 

Unfarnili ar 
With Concept 

*Data without Brackets = EIigible Response % / Data within Brackets = Total Response % 

Legd Counsel 

11.1% 
(7.9%) 

51.1% 
(3 6.4%) 

33.3% 
(23.7%) 

2.2% 
(1 -5%) 

- -- 

2.2% 
(1 -5%) 

26.1 % 
(18.1%) 

50.0% 
(34.8%) 

19.6% 
(13.6%) 

4.3% 
(2.9%) 

3 9 -4% 
(3 5.9%) 

40.8% 
(37.2%) 

1 1.3% 
(10.3%) 

8.5% 
(7.7%) 

0.0% 
(0.0%) 

0.0% 
(0.0%) 



Table 82 

Legal Counsel Do Not Suffkiently Understand the Methods of Scientific Inquiry 
and Proofk 

@nvironrnental Trials And Other Legal Proceedings) 

'Zegal courtsel do not suf_fciently undersfand the methods of scientzjk inquiry and 
proof" 

Judges Legal Counsel Expert Range 
Scientific 
Witnesses 

Major Problem 23.1% 33.8% 52.0% 23.1 - 52.0% 
(1 6.6%) (27.2%) (47.1 %) (16.6 - 47.1%) 

Minor ProbIem 61 -5% 42.3% 28 .O% 28.0 - 6 1.5% 
(44.4%) (34.1 %) (2.5-3%) (25.3 - 44.4%) 

Not a Problem 7.7% 18.3% 14.7% 7.7 - 18.3% 
(5 -5%) (1 4.7%) (1 3 3%) (5.5 - 14.7%) 

Undecidedf 7.7% 5.6% 5.3% 5.3 - 7.7% 
No Opinion (5 -5%) (4.5%) (4.8%) (4.5 - 5.5%) 

With Concept (0.0%) (0.0%) (0.0%) (O .O%) 
- -- 

*Data without Brackets = EIigible Response % / Data within Brackets = Total Response % 



Table 83 

Legal Counsel Do Not Suff~ciently Understand the Methods of Scientific Inquiry 
and ProoP 

(Administrative Environmental Hearings) 

'Zegd couizsel do not sccffrcientiy rtnderstand the methoh of scientifIc inquis> and 

Scientific 
Witnesses 

Major Pro blem 

Minor Pro blem 

IF 1 19.6% 1 11.3% Not a Problem 
(14.2%) (1 3.6%) (10.3%) 

*Data without Brackets = EligibIe Response % / Data within Brackets = Total Response % 

35.6% 
(25 -4%) 

42.2% 
(30.1 %) 

- - -  

I 1.3 - 20.0% 
(10.3 - 14.2%) 

Undecideci/ 
No Opinion 

Unfamiliar 
With Concept 

34.8% 
(24.2%) 

43.5% 
(30.2%) 

2,2% 
(1.5%) 

0.0% 
(O,O%) 

28.2% 
(25.7%) 

56.3% 
(5 1 -3 %) 

2.2% 
(1 -5%) 

0.0% 
(0.0%) 

28.2 - 35.6% 
(24.2 - 25.7%) 

42.2 - 56.3% 
(30.1 - 51 3%) 

4.2% 
(3.8%) 

O .O% 
(0.0%) 

2.2 - 4.2% 
(1.5 - 3.8%) 

0.0% 
(0.0%) 



Table 84 

Courts Do Not Comprehend the Merits and Pitfalls of Statistical Analysis Provided by 
Expert Scientific Witnesses * 

(Environmental Trials and Other Legal Proceedings) 

The courts do not comprehmd the merits and pirfafls of sfatisfcaf anabsis provided 
by expert scient~pc witnesses " 

Judges 

Major Problem 

Minor Problem 

Legal Counsel 

46.2% 
(33.3%) 

Not a Problem 

38.5% 
(27.4%) 

Undecided, 
No Opinion 

*Data without Brackets = Eligible Respanse % / Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

46.5% 
(3 7.5%) 

7.7% 
( 5  -9%) 

Unfamiliar 
With Concept 

Range 

36.6% 
(29.5%) 

0.0% 
(0 -0%) 

48.1% 
(43 -5%) 

12.7% 
(1 0.2%) 

46.2 - 48.1% 
(3 3.3 - 43 5%) II 

39.0% 
(35.3%) 

4.2% 
(3 -3%) 

7.7% 
(5.4%) 

-- - 

36.6 - 39.0% 
(27.4 - 35.3%) 11 

6S% 
(53%) 

-- - -- 

0.0% 
(0.0%) 

1.3% 
(1 - ~Yo) 

6.5 - 12.7% 
(5.8- 10.2%) II 

5 -2% 
(4.7%) 

0.0 - 7.7% 
(0.0 - 5.4%) 

0.0 - 5.2% 
(0.0 - 4.7%) I I  



Table 85 

Administrative Tribunals Do Not Comprehend the Merits and Pitfalls of Statistical 
Analysis Provided by Expert Scientific Witnesses* 

(Administrative Environmental Hearings) 

"A dminktrative tribunak do not compreliend the merits and pirfaIIs of sta fistical 
arzalysis provided by expert scienf@k witnesses " 

I I I I 

Range Administrative 
Tri bunals 

Minor Problem 1 42.2% 1 47.8% 1 45.1% 1 42.2 - 47.8% 

Legal Counsel 

Major Problem 

Expert 
S cientific 
Witnesses 

No Opinion 1 (0.0%) 1 (4.5%) 1 (3.8%) 1 (0.0 - 4.5%) 

3 5 -6% 
(25.4%) 

Not a Problem 

*Data without Brackets = EligibIe Response % / Data within Brackets = Total Response % 

30.4% 
(21.1%) 

(30.1 %) 

22.2% 
(1 5.8%) 

Unfarniliar 
With Concept 

47.9% 
(43.6%) 

(3 3.2%) 

15.2% 
(1 0.5%) 

0.0% 
(0.0%) 

30.4 - 47.9% 
(2 1.1 - 43 -6%) 

(41 -1%) 

2.8% 
(2.5%) 

0.0% 
(0.0%) 

(30.1 - 41.1%) 

2.8 - 22.2% 
(2.5 - 15.8%) 

0.0% 
(0.0%) 

0.0% 
(0.0%) 



Table 86 

Legal Counsel Do Not Comprehend the Met-ïts and Pitfails of Statistical Analysis 
Provided by Expert Scientific Witnesses* 

(Ehvironmental Trials and Other Legal Proceedings) 

'Eegal counsel do nor cornprelrend the merifs and piîfialls of statistical andysis 
provided by expert scientijic witnesses JJ 

Major Problem 53.8% 40.0% l (38.8%) (32.2%) 

Judges 

Minor Problem 

Not a Problem 

*Data without Brackets = EligibIe Response % 1 Data tvithin Brackets = Total Response % 

Legal Counsel Expert 
Scientific 
Witnesses 

42,1% 
(38.1%) 

Undecidecl/ 
No Opinion 

UnfarniIiar 
With Concept 

Tange 

40.0 - 53.8% 
(32.2 - 38.8%) 

30.8% 
(32.2%) 

0.0% 
(0.0%) 

7.7% 
(5.5%) 

42.9% 
(34.6%) 

12.9% 
(1 0.4%) 

4,3% 
(3 -4%) 

44.7% 
(40 -4%) 

6.6% 
(5.9%) 

30.8 - 44.7% 
(22.2 - 40.4%) 

0.0 - 12.9% 
(0.0 - 10.4%) 

5.3% 
(4.8%) 

7.7% 
(5.5%) 

4.3 - 7.7% 
(3.4 - 5.5%) 

1.3% 
(1.1%) 

O ,O% 
(0.0%) 

0.0 - 7.7% 
(0.0 - 5.5%) 



Table 87 

Legal CounseP Do Not Comprehend the Merits and Pitfalls of Statistical Analysis 
Provided by Expert Scientific Witnesses* 

(Administrative Environmental Hearings) 

*Data witheut Brackets = Eligible Response % / Data within Brackets = Total Response % 

Zegal courrsef do nof comprelrend the merits and pifalls of stafistical anaïysis 
provided by expert scientzjZc wifnesses " 

Major Problem 

Minor Problem 

Not a Problem 

Undecidecl/ 
No Opinion 

Unfamiliar 
With Concept 

Legd Counsel 

34.8% 
(24.2%) 

50.0% 
(34.8%) 

8 -7% 
(6.0%) 

6.5% 
(4.5%) 

0.0% 
(0.0%) 

Administrative 
Tnbmals 

42.2% 
(30.1%) 

48 -9% 
(34,9%) 

6.7% 
(4.7%) 

2.2% 
(1 -5%) 

0.0% 
(O .O%) 

Expert 
Scientific 
Witnesses 

40.8% 
(37.2%) 

47.9% 
(43.6%) 

7 .O% 
(6.3 %) 

4.2% 
(3.8%) 

0.0% 
(0.0%) 

Range 

34.8 - 42.2% 
(24.4 - 37,2%) 

47.9 - 50.0% 
(34.8 - 43.6%) 

6.7 - 8.7% 
(4.7 - 6.3%) 

2.2 - 6.5% 
(1 -5 - 4.5%) 

0.0% 
(O .O%) 



Table 88 

Courts Do Not Comprehend the Value Premises and Professional Biases Which 
UnderIie Scientific Information Provided by Expert Scientific Witnesses * 

(Environmental Trials and Other Legal Proceedings) 

Major Problem 

'The cocrrts do not comprekend the value premkes and pro fessional biases iv/zIcIz 
underlie scien tific informa fion provided &y expert scietzfijk witnesses " 

Minor Problem 

Not a Problem 

Judges 

- - -  

Undecideci/ 
No Opinion 

Legal Counsel Expert 

Unfamil iar 
With Concept 

Range 

l Scientific 
Witnesses I 

*Data without Brackets = EligibIe Response % / Data within Bnckets = Total Response % 



Table 89 

Administrative Tribunals Do Not Comprehend the Value Premises and Professional 
Biases Which Underlie Scientific Information Provided by Expert Scientific 

Witnesses* 

(Administrative Environmental Hearings) 

- -- pp - - - - 

'~dministrative tribunah do not comprehend the value premises and professional 
biases which underlie scientzj?~ informarion provided by expert scienfific witnesses " 

I I 

Major Problem 

Minor Problem 

Not a Problem 

Undec ideci/ 
No Opinion 

Unfarniliar 
Wiîh Concept 

Administrative Legal Counsel Expert 
Tribun& Scientific 

Witnesses 

Range 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response O/O 



Table 90 

LegaI Counsel Do Not Comprehend the Value Premises and Professional Biases 
Which Underlie Scientific Information Provided by Expert Scientific Witnesses* 

(Environmental Trials and Other Legal Proceedings) 

II Segui counsel do not compreliend the value prembes and pro fessional biases wliicli II 

- 

Minor Problem 46.2% 42.3% 45.3% 42.3 - 46.2% 
(33 -3%) (34.1%) (4 1 .O%) (33.3 - 41.0%) 

Not a Problem 0.0% 18.3% 16.0% 0.0 - 18.3% 
(0.0%) (1 4.7%) (1 4.4%) (0.0 - 14.7%) 

Undecidedi 23.1% 8 -5% 5.3 % 5.3 - 23.1% 
No Opinion (16.6%) (6.8%) (4.8%) (4.8 - 16.6%) 

wderlie scien fzjïc informafion provided by expert scien tzjk witnesses " 

With Concept 1 (0.0%) 1 (0.0%) (1.1 %) 1 (0.0 - 1.1%) 1 
-- - -- -- - - -  

*Data without Brackets = EligibIe Response % / Data within Brackets = Total Response % 

Major Probiem 

Judges 

30.8% 
(22.2%) 

Range 

30.8 - 32.0% 
(22.2 - 28.9%) 

Legal Counsel 

3 1 .O% 
(25.0%) 

Expert 
Scientific 
Witnesses 

32.0% 
(28.9%) 



Table 91 

Legal Counsel Do Not Comprehend the Value Premises and Professional Biases 
Which Underlie Scientific Information Provided by Expert Scientific Witnesses* 

(Administrative Environmental Hearings) 

'Zegal counsel do not comprelrend the value prernises and professiunal biases wlziclr 
zmderlie scieri frpc in formation provided by expert scientific wiirzesses " 

I I 

Il Major Problem 

Il Minor Problem 

Il Not a Problern 

Il Undecided, 
No Opinion 

With Concept 

Administrative tegal Counsel Expert 
Tribunals Scientific 

Witnesses 

35.6% 26.1% 25.4% 
(25 -4%) (18-1%) (23.1 %) 

42.2% 50.0% 52.1% 
(30- 1 %) (34.8%) (47.5%) 

Range 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 



TabIe 92 

Courts Do Not Comprehend the Key Doctrines and Premises of Whatever Scientific 
Discipline is Involved in Scientific Informatian Provided by Expert Scientific 

Witnesses* 

(Environmental Trials and Other Legal Proceedings) 

'Tire courts do rzof comprehend fJie key doctrines and premks of whatever scienf19c 
dkcipike is in volved in scientij5c in formation provided by expert scie11 tzpc 

Range 

witnesses " 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

32.5% 
(29 -4%) 

53 -2% 
(48.1 %) 

7.8% 
(7.0%) 

6.5% 
(5.8%) 

0.0% 
(O .O%) 

Legal Counsel 

39.4% 
(3 1 -7%) 

3 8 .O% 
(3 0.6%) 

18.3% 
(1 4.7%) 

4.2% 
(3 -3%) 

0.0% 
(0.0%) 

Major Problem 

Minor Problem 

Not a Problem 

Undecided 
No Opinion 

Unfamilia 
With Concept 

Judges 

30.8% 
(22.2%) 

30.8% 
(22.2%) 

7.7% 
( 5  -5%) 

30.8% 
(22.2%) 

0.0% 
(O .O%) 



Table 93 

Administrative Tribunals Do Not Comprehend the Key Doctrines and Premises of 
Whatever Scientifk Discipline is InvoIved in Scientific Information Provided by 

Expert Scientific Witnesses* 

(Administrative Environmental Hearings) 

'Hdminis frative tribunats do not comprehend the key doctrines and premises of 
wfzafever scienfzpc dkcipline is invdved in scienf~jZc information provided by expert 

scientific witnesses " 

- - -- 

Major Problem 

Minor Problem 

- 

Not a Problem 

Undecideci/ 
No Opinion 

Unfarniliar 
With Concept 

1 -  - -- - 

Range 
- -  - 

Administrative 
Tribunals 

- - - - - - - - pp - 

*Data without Brackets = Eligible Response % 1 Data within Brackets = Total Response % 

Legal Counsel Expert 
Scientific 
Witnesses 



Table 94 

Legal Counsel Do Not Comprehend the Key Doctrines and Premises of Whatever 
Scientific Discipline is Involved in Scientific Information Provided by Expert 

Scientific Witnesses* 

(Environmental Trials and Other Legal Proceedings) 

Z e p l  counsel do not comprehend the key doctrines and premises of whafever 
scient~jk discipline i s  invdved in scientific in formation provided by expert scient@ 

witnesses " 

1 ~ u d ~ F - r ~ e ~ a . 1  Counsel ( Expert (1 
Scientific 
W itnesses 

Major Problern 30.8% 3 1 .O% 
(22.2%) (25.0%) 

-- 

Range 

Minor Problem 30.8% 46.5% 55.3% 
(22.2%) (3 7.5%) (50.1 %) 

Not a ProbIem 0.0% 16.9% 5.3% 
(0.0%) (1 3 -6%) (4.8%) 

Undecided 38.5% 
No Opinion (27.7%) 

With Concept 1 (0.0%) 1 (0.0%) 1 (0.0%) 1 
-- - - - 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 



Table 95 

Legal Counsel Do Not Comprehend the Key Doctrines and Premises of Whatever 
Scientific Discipline is Involved in Scientific Information Provided by Expert 

Scientific Witnesses* 

(Administrative Environmental Hearings) 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 



Table 96 

Reliance by the Courts on Cross-Examination for the Purposes of ClarifjGng and 
Testing Expert Scientific Evidence Creates a Problem in Circumstances Where 

Cross-Examination is Not Conducted or is Not Effectively Conducted* 

(Environmental TriaIs and Other Legal Proceedings) 

'Reliance by the courts on cross-examination for the purposes of clar~Birtg ami 

II testing expert scientifc evidence creates a problem in circrmstances wltere cross- 
examination is not conducted or rS nof effective& conrlucted" 

Judges 

Il Major Problem 61 -5% 39.4% 50.6% 1 (44.4%) 1 (31.7%) 1 (45.8%) 
39.4 - 61.5% 

(3 1.7 - 45.8%) 

Minor Problem 

Not a Problem 

*Data without Brackets = Eiigible Response % / Data within Brackets = Total Response % 

Undecideci/ 
No Opinion 

Unfamiliar 
With Concept 

Range Legal Counsel 

38.5% 
(27.7%) 

0.0% 
(O .O%) 

Expert 
Scientific 
Witnesses 

0.0% 
(0.0%) 

0.0% 
(O .O%) 

42.3% 
(34.1 %) 

12.7% 
(1 0.2%) 

4.2% 
(3 -3 %) 

1.4% 
(1.1%) 

24.7% 
(22.3%) 

6.5% 
(5.8%) 

24.7 - 42.3% 
(22.3 - 34.1%) 

0.0 - 12.7% 
(0.0 - 10.2%) 

15.6% 
(14.1 %) 

2.6% 
(2.3%) 

0.0 - 15.6% 
(0.0 - 11.1%) 

0.0 - 2.6% 
(0.0 - 2.3%) 



Table 97 

Reliance by Administrative Tribunals on Cross-Examination for the Purposes of 
Clarimng and Testing Expert Scientific Evidence Creates a Problem in 

Circumstances Where Cross-Examination is Not Conducted or is Not Effectively 
Conducted* 

(Administrative Environmental Hearings) 

'ICeiiance by admin rstrative tribunals on cross-examination for the purposes of 
clarifying and tesfing expert scien f ~ j i c  evidence creates a problem in circumtances 

Not a Problem 17.4% 6.9% 1 8.9 - 17.4% 1 (6.3%) (1 2.1 %) 1 (6.2%) (6.2 - 12.1%) 

where cross-examination is not conducted or is nof effective& conducted" 

Major Problem 

Minor ProbIem 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Undecidedl 
No Opinion 

Unfamiliar 
With Concept 

Administrative 
Tnbunds 

62.2% 
(44.4%) 

24.4% 
(1 7.4%) 

4.4% 
(3.1%) 

0.0% 
(0.0%) 

Range 

43.5 - 62.2% 
(30.2 - 46.8%) 

24.4 - 37.0% 
(17.4 - 30.3%) 

Legal Counsel 

43.5% 
(3 O -2%) 

37.0% 
(25.7%) 

-- - 

2 -2% 
(1.5%) 

0.0% 
(0.0%) 

Expert 
Scientific 
Witnesses 

5 1.4% 
(46.8%) 

33 3 %  
(30.3%) 

8 -3 % 
(7.5%) 

0.0% 
(0.0%) 

2.2 - 8.3% 
(1 -5 - 7.5%) 

0.0% 
(0.0%) 



Table 98 

Level of Understanding by the Scientific Community of the Concerns of the Legal 
Community in Environmental Decision-Making 

(Environmental Trials and Other Legal Proceedings) 

community in environmentaf decision-making " 

Very Good 

G O O ~  

Fair 

Poor 

Very Poor 

Judges 

0.0% 

0.0% 

68.8% 

25.0% 

6.3% 

Range 

0.0 - 0.0% 

0.0 - 13.6% 

32.9 - 68.8% 

25.0 - 48.2% 

5.7 - 8.2% 

Legal Counsel 

0.0% 

13.6% 

47.7% 

33.0% 

5.7% 

Expert 
S cientific 
Witnesses 

0.0% 

10.6% 

32.9% 

48 -3% 

8 -2% 



Table 99 

Levei of Understanding by the Scienmc Community of the Concerns of the Legal 
Community in Environmental Decision-Making 

(Administrative Environmental Hearings) 

1 'Zevel of understanding by the scientzjk corttmunity of the concerns of the IegaI 
communify in environmentai deckion-making" 

1 I I I 

Very Good 

Good 

Fair 

Poor 

Very Poor 

Administrative 
Tribunais 

3 -2% 

2 1 .O% 

35.5% 

32.3% 

8.1% 

Legal Counsel 

1.5% 

1 8.2% 

45 -5% 

30.3% 

4.5% 

Expert 
Scientific 
Witnesses 

2.6% 

Range 

1.5 - 3.2% 

16.7% 

2 8 -2% 

46.2% 

6 -4% 

16.7 - 2 1 .O% 

38.3 - 45.5% 

30.3 - 46.2% 

4.5 - 8.1% 



Table 100 

Level of Understanding by the Legal Community of the Concerns of the Scientific 
Community in Environmental Decision-Making 

(Environmental Trials and Other Legal Proceedings) 

'ZeveC of understanding by the Iegal contmunity of the concerns of the scienfrjÏc 
community in eizvironmenfal decision-making " 

Range 

0.0 - 0.0% 

7.1 - 18.8% 

36.5 - 50.0% 

27.3 - 42,4% 

0.0 - 14.1% 

Very Good 

G O O ~  

Fair 

Poor 

Very Poor 

Legal Counsel 

0.0% 

18.2% 

47.7% 

27.3% 

6.8% 

Judges 

0.0% 

18.8% 

50.0% 

3 1.3% 

0.0% 

Expert 
Scientific 
Witnesses 

0.0% 

7.1% 

36.5% 

42.4% 

14.1% 



Table 101 

Level of Understanding by the Legal Community of the Concerns of the Scientific 
Community in Environmental Decision-Making 

(Administrative Environmental Hearings) 

II "Level of understanding by the Iegal commurtity of tlreconcerns of the scien f i fc  ~ community in environmental decisiorr-making " 

Administrative 
Tribunals 

Very Good 

G O O ~  

Fair 

Legal Counsel 

3.3% 

Poor 

18.0% 

44.3% 

Very Poor 

Expert 
Scientific 

0.0% 

29.5% 

Range 

2 1 -2% 

45.5% 

4.9% 

Witnesses 

1.3% 

3 1.8% 

0.0 - 3.3% 

12.8% 

3 5.9% 

1.5% 

12.8 - 21.2% 

35.9 - 45.5% 

42.3% 29.5 - 42.3% 

7.7% 1.5 - 7.7% 



Table 102 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Reputation and Standing Withiii the Scientific Community 

(Environmental Trials and Other Legai Proceedings) 

'Reptation and standing within the scientQ7c community " 

Judges Legal Counsel Expert Range 
Scientific 
Witnesses 

Very Desirable 

Desirable 1 29.4% 1 34.1% 1 34.9% 1 29.4 - 34.9% 

Undesirable O .O% O .O% 0.0% 0.0% 

Very O .O% O .O% O -0% 0.0% 
Undesirable 



Table 103 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Reputation and Standing Within the Scientific Community 

(Administrative Environmental Hearings) 

'Rep utatiort and standing witlr in the scientzjic commun ity " 

Desirable - 1  

Administrative 
Tribunals 

Very Desirable 

Doesn't Matter 

49.1% 

Undesirable 

- - 1  

Legal Counsel Expert Range 
Scientific 
Witnesses 

V e v  
Undesirable 

0.0% 0.0% 0.0% 



Table 104 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Acadernic/Professiona1 Credentials 

(Environmental Triais and Other LegaI Proceedings) 

'2 cademidpro fessional creden fials " 
I I I 

Judges Legal Counsel Expert i Scientific 
Range 

Witnesses 

Very Desirable 

Desirable 

Doesn't Matter 

Undesirable 

Very 
Undesirable 

58.8% 

4 1.2% 

0.0% 

0.0% 

0.0% 

60.2% 

38.6% 

1.1% 

0.0% 

60.2% 

36.1% 

3 -6% 

0.0% 

-- 

0.0% 0.0% 

58.8 - 60.2% 

36.1 - 41.2% 

0.0 - 3.6% 

0.0% 

-- 

0.0% 



Table 105 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Academicff rofessional Credentials 

(Administrative Environmental Hearings) 

II Very Desirable 

Administrative 
Tribunals 

II Doesn't Matter 

Legal Counsel Expert 
Scientific 
Witnesses 

Range 

1 'Academic/pro fessional credentials " - - 

- 

- 

- 

- 

- 

A 



Table 106 

Quaiities Legal Counsel Look For When Choosing Expert Witnesses: 
A Proven Track Record 

(Environmental Trials and Other Legal Proceedings) 

'i4 proven "track record" as an expert  witness " 

Judges 

Very Desirable 

Desirable 

Doesn't Matter 

Legal Counsel 

52.9% 

29.4% 

1 7.6% 

- -- 

Undesirable 

Very 
Undesirable 

Expert 
Scientific 
Witnesses 

47.7% 

1.2% 

0.0% 

- 

0.0% 

0.0% 

Range 

41 -9% 

9.3% 

44.0% 

1.2% 

0.0% 

44.0 - 52-9% 

38.1% 

16.7% 

0.0 - 1.2% 

Y0 

29.4 - 41 -9% 

9.3 - 17.6% 



Table 107 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
A Proven Track Record 

(Administrative Environmental Hearings) 

Very Desirable 

Desirable 

Doesn't Matter 

Undesirable 

'M proven "truck record" as an expert witness " 

..4dministrative 
Tribunals 

Legal Counsel Expert 
Scientific 
Witnesses 

Range 



Table 108 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Ability to Effectively Communicate Scientific Information 

(Environmental Trials and Other Legal Proceedings) 

Very Desirable 

'X bility fo effec fiveiy cornmunicate scienttjïc in forma fion Ir 

Desirable 1 12.5% 1 14.8% 1 27.7% 112.5-27.7% 

Range Judges 

Doesn't Matter 

Undesirable 

Legal Counsel Expert 
Scientific 
Witnesses 

12.5% 

0.0% 

0.0% 

0.0% 

3 -6% 

0.0% 

0.0 - 12.5% 

0.0% 



Table 109 

Qualities LegaI Counsel Look For When Choosing Expert Witnesses: 
Ability to Effectively Communicate Scientific Information 

(Administrative Environmental Hearings) 

'54 bility fo e ffec fivet 

Administrative 

Very Desirable 

Desirable 

Undesirable 0.0% 

V W  0.0% 
Undesirable 

communicate scientffic in forma f b n  " 

Legal Counsel Expert Range 
Scientific 
Witnesses 



Table 110 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Ability to Work Well as Part of a Team 

(Environmental Trials and Other Legal Proceedings) 

0th er expert 'X biïity fo work weil with iegal counsel, scientzxc advkors a n d h  
witnesses as part of a "team " 

Range 

Ver-  Desirable 

DesirabIe 

Doesn't Matter 

Undesirable 

V e v  
Undesirable 

Expert 
Scientific 
Witnesses 

36.9% 

50.0% 

13.1% 

0.0% 

0.0% 

Judges 

43 -8% 

50.0% 

6.3% 

0.0% 

0.0% 

Legd Counsel 

45.5% 

47.7% 

6.8% 

0.0% 

0.0% 



Table 111 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Ability to Work Well as Part of a Team 

(Administrative Environmental Hearings) 

1 146iIity to work welC with le@ c o u d ,  scientzfic advisors an&r otlzer expert 

Very Desirable 

~ 
i Desirable 

Administrative 
Tribun& 

-- 

Doesn't Matter 

ises as part of a "team " 

Le@ Counsel 

54.7% 

, Undesirable 

 ver^ 
Undesirable 

Expert 
Scientific 
Witnesses 

Range 

O .O% 

1.8% 

28.9% 1 28.9 - 54.7% 

O .O% 

0.0% 

0.0% 

0.0% 

O .O% 

0.0 - 1.8% 



Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Ability to Persuade a Court 

(Environmental Trials and Other Legal Proceedings) 

'Ability to persuade a court wiflr respect tu a scientifrc ksue " 

Judges 

Very Desirable 

Desirable 

66.7% 

Doesn't Matter 

Undesirable 

Range Legal Counsel 

6.7% 

Vesr 
Undesirable 

Expert 
Scientific 
Witnesses 

53 -4% 

26.7% 

0.0% 

3 5.2% 

0.0% 

43 -4% 

- - 

10.2% 

1.1% 

43.4 - 66.7% 

41 .O% 

0.0% 

6.7 - 41 .O% 

14.5% 

1.2% 

-- 

10.2 - 26.7% 

0.0 - 1.2% 

0.0% 0.0% 



Table 113 

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

(Administrative Environmenta1 Hearings) 

Very Desirable 

Desirable 

Doesn't Matter 

Undesirable 

Very 
Undesirable 

suade an administrative triburzal rvith respect tu a scientzjic issue" 

Range 
- -- 

Administrative 
Tribunals 

Legd Counsel 
-- -- 

Expert 
Scientific 
Wiînesses 



Table 114 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Low Professional Fee 

(Environmental Trials and Other Legal Proceedings) 

'A Iorv pro fessionai fee for participation in the trial or O th er legal proceediq in 
order fo minimize expert wifness cosfs" 

Judges Legal Counsel Expert 
Scientific 
Witnesses 

Very Desirable 6.3% 35.2% 1.3% 

Range 

Desirable 

Doesn't Matter 

Undesirable 

Vesl 
Undesirable 

37.5% 

50.0% 

6.3% 

0.0% 

63 -6% 

1.1% 

O .O% 

0.0% 

10.7% 

72.6% 

7.1 % 

8.3% 



Table 115 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Low Professional Fee 

(Administrative Environmental Hearings) 

'24 Co IV pro fessional fee for participation in the administra five en vifonmental 
hearinp in order t o  rninimize exrrert witness costs " 

Very Desirable 

- 

Desirable 

Doesn't Matter 

Undesirable 

Very 
Undesirable 

Range 

1.3 - 5.7% 

- 

Administrative 
Tnbunals 

5.7% 

- - - - - 

Legal Counsel 

3.1% 

r -- - 

Expert 
Scientific 
Witnesses 

1.3% 



Table 116 

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) 

Ir 

'An expert witness w/to muait'y appears ont'y on beizalf O f one side or the otiter irz a 
triai or other legal proceeding @or example, only appears as air expert wifness for 

the prosecutiodplain fiff rati'er tJz an fit e defence " 

Doesn't Matter 

Judges 

Very Desirable 

Desirable 

Undesirable 

Legal Counsel 

6.3% 

12.5% 

Range Expert 
Scientific 
Witnesses 

V ~ W  
Undesirable 

O .O% 

4.5% 

8.6% 

8.6% 

12.5% 13.6% 8 -6% 



Table 117 

QuaIities Legal Counsel Look For When Choosing Expert Witnesses: 
Expert Who UsuaIly Appears on Behalf of Only One Side of Litigation 

(Administrative Environmental Hearings) 

I4n expert wifness who usuaily qpears orrlj on behalfof one side or the orlter in an 
administrafive environmental hearing (for example, only appears as an expert 

witness for the proponenfi of industrial projects rather than the opponents of sric?.. 

Desirable 

Doesn't Matter 

Undesirable 

Undesirable 

Administrative 
Tribunals 

projects " 

Legal Counsel 

3.1% 
I 

Expert 
Scientific 
Witnesses 

10.8% 

Range 

3.1 - 10.8% 



Table 118 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Minority View or New Theory if Necessary 

(Environmental Trials and Other Legal Proceedings) 

'In situafions where scienfzjk evidence presented &y the otfier side to a dispute i s  
wideiy Aeld &y the scierr fific commrcnity, an expert wifness who holds a minority view 

or /ras a new theory " 

Range Judges 

Very Desirable 

Desirable 

Doesn't Matter 

Undesirable 

V ~ V  
Undesirable 

i 

Legal Counsel 

12.5% 

3 1.3% 

12.5% 

43.8% 

0.0% 

Expert 
S cientific 
Witnesses 

O .O% 

35.6% 

29.3% 

42.7% 

2.4% 

3 -8% 

26.9% 

31 -8% 

39.7% 

7.7% 



Table 119 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Minority View or New Theory if Necessary 

(Administrative Environmental Hearin-gs) 

'Tn situations where scient~flc evidence preserrted by the otfier sine to a dispute is 
wideCy held by flze scien fzpc commrrnity, an expert witness w k o  holds a minority view 

or Iras a new tlzeorv" 

Expert 
ScientGfic 
Witnesses 

Administrative 
Tnbunds 

Very Desirable 1 1 1  -5% 

Legai Counsel 

Desirable 

Doesn't Matter 

- - 

Undesirable 1 32.7% 1 41.7% 1 3 7 . 8 ~ 1  32.7 - 41.7% 

 ver^ 
Undesirable 

1.9% 1.7% 
l 

8.1 O//0 i.7 - 8.1% 



Table 120 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Willingness to Assist the Party to Litigation Who Retains their Sewices 

(Environmental Trials and Other Legal Proceedings) 

'2 wiiiingrzess to assist the party to the iifrga fion wlz o refains tlzeir services " 

Judges Legal Counsel Expert Range 
Scientific 
Witnesses 

Very Desirable 

Doesn't Matter 

Undesirable 0.0% 8.1% 8.6% 0.0 - 8.6 

Very 0.0% 0.00/0 2.5% 0.0 - 2.5% 
UndesirabIe 



Table 121 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Willingness to Assist the f arty to Litigation Who Retains tbeir Services 

(Administrative Environmental Hearings) 

'2 willingness to assist the par@ to the iitigatbn wfzu refains tlteir services " 

Desirable 

Very Desirable 

Doesn't Matter 

Administrative 
Tnbunals 

33.3% 

Undesirable 

Legal Counsel Expert 
Scientific 
Witnesses 

Range 

VeY 
Undesirable 

3.5% 1.6% 0.0% 0.0 - 3.5% 



Table 122 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Susceptibility to Influence by Legal Counsel 

(Environmental Trials and Other Legal Proceedings) 

II 'Ts susceptible to "influence " by Eegal counsel or scienttjic advisors &ring 
preparation for, and in giving expert scientzJic evidence in en vironmental trials and 

otfzer iegui proceedings " 

Desirable 

l 

Very Desirable 

Doesn't Matter 

Judges Legal Counsel Expert 
Scientific 
Witnesses 

12.5% 

Range 

Undesirable 

1.1% 

Very 
Undesirable 

50.0% 

18.8% 

2.5% 

50.6% 

1.1 - 12.5% 



Table 123 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Susceptibilîty to Influence by Legal Counsel 

(Administrative Environmental Hearings) 

'Ts susceptible to "in_fuence" by legal cortnsel or scient@c advisors during 
preparation for, and in giving expert scient~@c evidence in administrative 

Very Desirable 

Desirable I 
Doesn't Matter r- 

Il Undesirable 

en vironmental lzearings '' 

Range Administrative 
Tribunals 

Legal Counsel Expert 
Scientific 
Witnesses 



Table 124 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Ability to Successfully Withstand Cross-Examination 

(Environmental Trials and Other Legal Proceedings) 

'Has the abiiity f O successf uiiy witlrs fand cross-examination by opposing iegui 
counsel " 

- 

Very Desirable 

Desirable 

Doesn't Matter 

Undesirable 

Judges 

86.7% 

Very 
Undesirable 

0.0% 

13.3% 

0.0% 

Legal Counsel 

63 -2% 

0.0% 

35.6% 

1.1% 

0.0% 

Expert 
Scientific 

0.0% 

Range 

30.1% 

0.0% 

0.0% 

0.0 - 35.6% 

0.0 - 13.3% 

0.0% 

0.0% 

Witnesses 

0.0% 

69.9% 63.2 - 86.7% 



Table 125 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Ability to Successfully Withstand Cross-Examination 

(Administrative Environmental Hearings) 

'Has fite abiiity to successfulCy withstand cross-examination by opposing Iegal 

Il Undesirable 

Expert 
Scientific 
Witnesses 

Range 



Table 126 

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) 

' I s  able tu assist Iegal counsel in the preparation cf expert scient~jic witnesses 
appearing on behalfof the oppositzgparty in envr'ronmental trials and other legai 

proceedirzgs If 

Undesirable 1 1 1 

Very Desirable 

Desirable 

- - 

Doesn't Matter 

Undesirable 

Range Judges 

87.5% 

12.5% 

- 

0.0% 

0.0% 

Legal Counsel 

64.8% 

1.1% 

0.0% 

Expert 
Scientific 
Witnesses 

I 58.5% 

3 -7% 

0.0% 

34.1% 3 7.8% 



Table 127 

Qualities Legal Counsel Look For When Choosing Expert Witnesses: 
Ability to Assist Legal Counsel in the Preparation of Other Expert Witnesses 

(Administrative Environmental Hearings) 

-- - 

'Ts able fo assist iegal counsei in the preparation of cross-examination of expert 
scien fzjïc witnesses appearitg on belralf O f the opposing parq in admin &ra f ive 

Administrative 
Tribunals 

Il Very Desirable 

environ mental It earirtgs " 

Desirable 49.2 % 

Legal Counsel 

II Undesirable i 

Expert 
Scientific 
Witnesses 

Range 



Appendix 4 

Scientific Uncertainty in Environmental Decision-Making 

Table 128 

Problems Where Scientific Information Provided in the Form of Expert Evidence 
ResuIts in Uncertainty with Respect to Scientific Issues 

(Environmental Trials and Other Legal Proceedings) 

Frob l e m  exLEt in environmentaï trials and 0th er legaï proceedings where the 
scientzpc information provided in the form of expert evidence results in uncertainty 

Undecided 

with respect to one or mûre scientlpc hsues " 

Disagree 

Strongly Agree 

Agree 

Disagree 1 1 

Judges 

5 -6% 

72.2% 

S trongly 

Legal Counsel 

- 

- 

0.0% 

Expert 
S cientific 
Witnesses 

Range 



Table 129 

Problems Where Scientfic Information Provided in the Form of Expert Evidence 
Results in Uncertainty with Respect to Scientifk Issues 

(Administrative Environmental Hearings) 

II 'Problemr exist in administrative en vironmental hearings w/zere the scient~jk 
information provided in t/ze form of expert evidence results in rincertainty i v i t h  

respect 20 one or more scientfxc issues" 

Strongly Agree 

Agree 

Undecided 

Disagree 

Stroagly 
Disam-ee 

Administrative 
Tribunds 

19.0% 

57.1 % 

12.7% 

9.5% 

1.6% 

Legd Counsel 

4.5% 

42 -4% 

12.1% 

36.4% 

4.5% 

Expert 
Scientific 
Witnesses 

19.2% 

69.2% 

6.4% 

5.1% 

0.0% 

Range 

4.5 - 19.2% 

- - 

42.4 - 69.2% 

6.4 - 12.7% 

5.1 - 36.4% 

0.0 - 4.5% 



Table 130 

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 LegaI Standards of Proop 

(Environmental Trials and Other Legal Proceedings) 

cTranslating the Ievel of scientzjk certainty and rincer tairtty forrn d witiz in scienfzFc 
information provided in the furm of expert evidence at environmental trials and 

ufher legal proceedings into the Ievel of legal certainty and uncertainty reqtrired to 
meet IegaC standards of proo f (such as 'proo f beyond reasonable dozibt 'keqrrired in 
criminaUquasi-criminal trials or 'proo f on the balance of probabilities " required in 

civil trials and by the due ddigence defence in criminarquasi-cricinul trials) " 

Major Problem 

Judges 

h-ot a Problem 

Undecidea 
No Opinion 

*Data without Brackets = Eligible Response % 1 Data within Brackets = Total Response % 

Legd Counsel Expert 
Scientific 
Witnesses 

53.3% 
(44.4%) 

Unfami 1 iar 
With Concept 

Range 

(22.2%) 

20.0% 
(1 6.6%) 

0.0% 
(0.0%) 

54.7% 
(39.8%) 

0.0% 
(0.0%) 

(22.7%) 

10.9% 
(7.9%) 

1.6% 
(1. WO) 

71.1% 
(69.3%) 

1.6% 
(1 -1Yo) 

53.3 - 71.1% 
(39.8 - 69.3%) 

(23.5%) 

3.6% 
(3 5%) 

1.2% 
(1 .1Y0) 

(22.2 - 23-5%) 

3.6 - 20.0% 
(3.5 - 26.6%) 

0.0 - 1.6% 
(0.0 - 1.1%) 

0.0% 
(0.0%) 

0.0 - 1.6% 
(0.0 - 1.1%) 



Table 131 

Translating the Level of Scientific Certainty and Uncertainty Found Within 
Scientific Intorrnation Provided in the Form of Expert Evidence into the LeveI of 

Legal Certainty and Uncertainty Required to Meet Legal Standards of Proof * 

(Administrative Environmental Hearings) 

'Trans la ting the level of scieritzjk certainty and uncertainty found within scientzjïc 
in formation provided in the form of expert evidence at administrative en vironmen fal 

hearings into tire level of legal certainfy arrd uncertainfy required to meet the 
standards of proo f required by administrative en vironmental hearings " 

Major ProbIem 

Minor ProbIem 

Administrative 
Tribunals 

II Not a Problem 

Expert 
Scientific 
Witnesses 

Legal CounseI 

53 -6% 
(47.5 %) 

35.7% 
(3 1 -7%) 

Undecideci/ 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Range 

3 -6% 
(3.1%) 

Unfamiliar 
With Concept 

43.6% 
(25.7%) 

46.2% 
(27.2%) 

5 -4% 
(4.7%) 

7.7% 
(4.5%) 

1.8% 
(1 -5%) 

64.9% 
(6 1.5%) 

31.1% 
(29.4%) 

2.6% 
(1 -5%) 

43.6 - 64.9% 
(25.7 - 6 1 -5%) 

3 1.1 - 46.2% 
(27.2 - 3 1.7%) 

2.7% 
(2.5%) 

O .O% 
(0.0%) 

2.7 - 7.7% 
(2.5 - 4.5%) 

1 -4% 
(1 -3%) 

1.4 - 5.4% 
(1.3 - 4.7%) 

0.0% 
(0.0%) 

0.0 - 1.8% 
(0.0 - 1.5%) 



Table 132 

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* 

(Ehvironmental Trials and Other Legal Proceedings) 

- - -  

II 'Wzere it appears that scientific information necessaty to reditce or eliniinote the 

II iincertainty relatkg to a scientifc issue Ls available, but such information Ls not 
presented as evidence at an environmentai tria1 or other legai prtzceedhg " 

*Data without Brackets = EiigibIe Response % / Data within Brackets = Total Response % 

Judges 

Major Problem 

Minor Problem 

Not a Problem 

Undecidecl/ 
No Opinion 

Unfamiliar 
With Concept 

Legal Counsel 

46.7% 
(3 8.9%) 

20.0% 
(1 6.6%) 

0.0% 
(O .O%) 

26.7% 
(22.2%) 

6.7% 
(5.5%) 

Expert 
Scientific 
Witnesses 

26.6% 
(1 9.3%) 

37.5% 
(27.3%) 

25.0% 
(1 8.2%) 

4.7% 
(3 -4%) 

6.3% 
(4.5%) 

Range 

- -- 

30.1% 
(29.3%) 

37.3% 
(36.4%) 

18.1% 
(1 7.6%) 

13.3% 
(1 2.9%) 

1.2% 
(1-~Yo) 

26.6 - 46.7% 
(1 9.3 - 38.9%) 

20.0 - 37.5% 
(16.6 - 36.4%) 

0.0 - 35.0% 
(0.0 - 18.2%) 

4.7 - 26.7% 
(3 -4 - 22.2%) 

1.2 - 6.7% 
(1 .X -5.5%) 



Table 133 

Where it Appears that Scientific Information Necessary to Reduce or Eliminate the 
Uncertainty Reiating to a Scientific Issue is Available, but such Information is Not 

Presented as Evidence* 

(Administrative Environmental Hearings) 

'Wtere it appears tjzat scientzjic infarmafiun nrcessary to reduce or eh ina te  the 
rrncertaiizty relafing to a scien tzjic issue iS available, but such information is not 

presented as evidence af an administrative environmental Izearing " 

h4ajor Pro blem 

Legd Counsel 
Tribunals 

-- 1 Expert 
Scientific 
Witnesses I.ng 

- - --- 

Minor Problem 

Not a Problem 

.. - - 

3 O -4% 
(26.9%) 

Undecided 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

7.1% 
(6.3%) 

Urifarniliar 
With Concept 

. 

56.4% 
(3 3 -2%) 

3 -6% 
(3.1%) 

15.4% 
(9.0%) 

1.8% 
(1 5%) 

44.6% 
(42.2%) 

7.7% 
(4.5%) 

30.4 - 56.4% 
(26.9 - 42.2%) 

12.2% 
(1 1.5%) 

0.0% 
(0.0%) 

7.1 - 15.4% 
(6-3 - 1 1.5%) 

4.1% 
(3 3%) 

2.7% 0.0 - 2.7% 

3.6 - 7.7% 
(3.1 - 4.5%) 



Table 134 

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) 

- -- - - - -  - 

'W7iere it appears titat scientiJc information necessary to reduce or elhinate the 
scientifc uncerfainty relating ta a scienf~jk h u e  ik not immediateiy available for 

presentation at an environmental trial or ofher legal proceeding, but could be 
obtained with additional scientzjïc iirvest&ation " 

1 I I I 
Judges Legal Counsel Expert 

Scientific 
Witnesses 

Range 

Major Problem 20.0% 29.7% 25.6% 20.0 - 29.7% 
(1 6.6%) (2 1 -6%) (24.9%) (1 6.6 - 24.9%) 

Minor Pro bIem 26.7% 45.3% 52.4% 26.7 - 52.4% 
(22.2%) (32.9%) (51.1%) (22.2 - 51.1%) 

Not a Problem 6.7 - 20.3% 
(5.5 - 14.7%) 

Undecideci/ 46.7% 3.1% 2 1 .O% 3.1 - 46.7% 
No Opinion 1 (38.9%) (2 -2%) 1 (10.7%) (2.2 - 38.9%) 

-- 

Unfârniliar 0.0% 1.6% 1 -3% 0.0 - 1.6% 
With Concept (0.0%) (1.1%) (1.1%) (0.0 - 1.1%) 

*Data without Brackets = Eligible Response % / Data within Bmckets = Total Response O h  



Table 135 

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 scientij'k informafion necessary to reduce or eliminate the 

II scientifc uncertainty relating tu a scientifc issue Lr not immediately available for 
II presen fation at an adminiFrrative environmen fui hearing, but could be obtained with 

Major Problem 

Minor Problem 

- 

Not a Problem 

Undecideci/ 
No Opinion 

-- 

Unfarniliar 
With Concept 

Range 

addition al scien tific in vesf iga fion " 

-- - - - - - -- 

*Data without Bnckets = EligibIe Response % / Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

Administrative 
Tribunals 

Leg d Counsel 



Table 136 

Where it Appears that Scientific Information Necessary to Reduce or Eliminate the 
Scientific Uncertainty Relating to a Scientific Issue is Not Available, and Cannot 

Reasonably be 
Obtained Given the Present State of Science* 

(Environmental Trials and Other Legal Proceedings) 

'Witere it appears that scienttjic information necessary to redrrce or eiiminate the 
scient~jic tincertainty relating to a scient@ issue is not avaiiub[e for presentation nt 
an ertviranmental triai or other legai proceeding, and cannot reasonabfy be obtained 

Judges 

given the present stute of science "to be eitfzer a major or minor probïem " r r 
Major Problem 6.7% 

Minor Problem 33.3% 
(27.7%) 

Legal Counsel 

Not a Problem 

Undecided 
No Opinion 

Unfami liar 
With Concept 

26.7% 
(22.2%) 

33.3% 
(27.7%) 

0.0% 
(0 .O%) 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

38.6% 
(3 7.6%) 

Range 

6.7 - 38.6% 
(5.5 - 37.6%) 



Table 137 

Where it Appears that Scientific Information Necessary to Reduce or Eliminate the 
Scientific Uncertainty Relating to a Scientific Issue is Not Available, and Cannot 

Reasonably be Obtained Given the Present State of Science* 

(Administrative Environmental Hearings) 

pp - - -- -- - - 

1 "Wlr ere it appears flr at scientifc in formation necessary to reduce or eliminate tlt e 
] scientljk uncertainty relating to a scientifc issue is not available for presentation at 
1 an adminktrative en vironmental hearing, and cannot reasonably be obtained given 

the presen t stafe of science " 

Major ProbIem 

Minor Problem 

Not a Problem 

Undecidedl 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Unfamiliar 
With Concept 

3 6 -4% 
(32.3%) 

10.9% 
(9.6%) 

7.3 % 
(6 -4%) 

Administrative 
Tri bunals 

45.5% 
(40 -4%) 

0.0% 
(O. 6%) 

Legal Counsel 

23.1% 
(1 3 -6%) 

Expert 
Scientific 
Wiînesses 

50.0% 
(47.4%) 

3 8 -5% 
(22.7%) 

30.8% 
(1 8.1%) 

7.7% 
(4.5%) 

Range 

23.1 - 50.0% 
(1 3.6 - 47.4%) 

0.0% 
(O. 0%) 

31.1% 
(29 -4%) 

2 7.6% 
(1 6.6%) 

1.4% 
(1 -3%) 

31.1 - 38.5% 
(22.7 - 32.3%) 

10.9 - 30.8% 
(9.6 - 18.1%) 

1.4 - 7.7% 
(1 3 - 6.4%) 

0.0% 
(0.0%) 

0.0% 
(O -0%) 



Table 138 

The Adversarial System Promotes the Presentation of Conflicting Scientific 
Information Which Creates Confusion With Respect to Scientific Evidence* 

(Environmental Trials and Other Legal Proceedings) 

'Tire adversarial system used in environmental trials and otlzer legal proceedings 

II promotes the presen fation of cortficting scientific information wlzich creates 

Major Problem 

l 
confuion with respect to the scientl;flc evidence " 

Judges 

Minor Problem 

Legd Counsel 

Not a Problem 

26.7% 29.7% 
(22.2%) 1 (21.6%) 

Undecidedl 
No Opinion 

Unfarniliar 

*Data without Brackets = Eligible Response O h  / Data within Brackets = Total Response 

Expert 
Scientific 
Witnesses 

26.7% 
(232%) 

With Concept 1 (0.0%) 

Range 

253% 
(24.6%) 

35.9% 
(26.1 %) 

13.3% 
(1 1 .O%) 

0.0% 

25.3 - 29.7% 
(21 -6 - 24.6%) 

(0.0%) 

0.0% 
(O -0%) 

0.0% 
(O .O%) 

3 -6% 
(3 -5%) 

0.0% 
(0.0%) 

0.0 - 13.3% 
(0.0 - 1 1.0%) 

0.0% 



Table 139 

The Adversarial System Promotes the Presentation of Conflicting Scientific 
Information Which Creates Confusion With Respect to Scientific Evidence* 

(Administrative Environmental Hearings) 

II presentation of conflcting scienrific in formation wlr iclz creates con fusion with 
1 resaect to the scientific evidence " 

- - - 

1 Administrative 1 Legal Counsel 1 Expert 1 Range 

1 Major Problem 

Minor Problem 

Tribunais 

57.1% 
(50.7%) 

Not a Problem 

- - -- 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

28.6% 
(25.3%) 

Undecided 
No Opinion 

Unfamiliar 
With Concept 

30.8% 
(18.1%) 

74.3% 
(1 2.6%) 

33.3% 
(1 9-6%) 

28 -2% 
(1 6.6%) 

0.0% 
(O. 0%) 

0.0% 
(O. 0%) 

Scientific 
Witnesses 

68.9% 
(65 -3 %) 

30.8 - 68.9% 
(1 8. t - 65.3%) 

20.3% 
(1 9.2%) 

7.7% 
(4.5%) 

0.0% 
(O-0%) 

20.3 - 33.3% 
(19.2 - 25.3%) 

1 -4% 
(1 -3%) 

O .O% 
(O .O%) 

0.0 - 7.7% 
(0.0 - 4.5%) 

0.0% 
(0.0%) 



Table 140 

Where Relevant Scientific Information is Presented by One Or More Parties for the 
Purpose of Creating Rather Thau Reducing or Eliminating Scientific Uncertainty 

with Respect to a Scientific Issue eating Rather than Reducing or Eliminating 
Scientific Uncertainty with Respect to a Scientific Issue* 

(Environmental Trials and Other Legal Proceedings) 

-- - - - - 

'Wzere relevant scientific infartnation is presented af  an environmental trial or 
other legalproceeding on behalfof one or more parties to the Iitigation for the 
p urpose of creating rath er th an reducr'ng or elimin a ting scienfzjk uncertainty 

relating to a scientzjk ksue " 

Judges 

- 

Major Problem 13.3% 422% 
(1 1-0%) (1 7.0%) (41.1%) 

13.1 - 42.2% 
(1 1.0 - 41.1Yo) 

Minor Problem 

Not a Problem 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Range Legal Counsel 

40.0% 29.7% 
(33.3%) 1 (21.6%) 

Expert 
Scientific 
Witnesses 

33.3% 
(27.7%) 

Undecideci/ 
No Opinion 

Unfamiliar 
With Concept 

34.9% 
(34-0%) 

4.7% 
(3 -4%) 

1.6% 
(1.1%) 

13.3% 
(1 1 .O%) 

0.0% 
(0.0%) 

29.7 - 40.0% 
(2 1.6 - 34.0%) 

40.6% 
(29S%) 

4.8% 
(4.6%) 

0.0% 
(0.0%) 

18.1% 
(1 7.6%) 

4.7 - 13.3% 
(3.4 - 1 1.0%) 

0.0 - 1.6% 
(0.0 - 1.1%) 

18.1 - 40.6% 
(1 7.6 - 29.5%) 



Table 141 

Where Relevant Scientific Information is Presented by One or More Parties for the 
Purpose of Creating Than Reducing or EIiminating Scientific Uncertainty with 

Respect to a Scientific Issue* 

(Administrative Environmental Hearings) 

'W;here relevant scientzjic in forma fion is presented at an adminktrative 
1 
l environmentai fzearing on be fzalf of one or more parties to the litigafion for the 

p urpose of creating rath er fh an reducing or elimin atitzg scientific un cer fairzty 
rela fing fo a scien f l j k  issue " 

Major Pro blem 

Administrative 
Tribunals 

Minor Problem 

Legd Counsel Expert 
S cientific 
W-itnesses 

28.6% 
(25.3%) 

Not a Problem 

Range 

42.9% 
(3 8.0%) 

Undecide& 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

25.6% 
(15.1%) 

2 1.4% 
(1 9.0%) 

- - 

Unfarniliar 
With Concept 

30.8% 
(18.1%) 

5.4% 
(4.7%) 

45.9% 
(43 -5%) 

33.3% 
(1 9.6%) 

25.6 - 45.9% 
(15.1 - 43.5%) 

31.1% 
(29.4%) 

10.3% 
(6.0%) 

1.8% 
(1 -5%) 

30.8 - 42.9% 
(1 8.1 - 38.0%) 

20.3% 
(1 9.2%) 

- - -  

0.0% 
(O .O%) 

0.0% 
(%> 

20.3 - 33.3% 
(19.0 - 19.6%) 

2.7% 
(2.5%) 

- - - 

0.0 - 1.8% 
(0.0 - 1.5%) 

2.7 - 10.3% 
(2-5 - 6.0%) 



Table 142 

Where Irrelevant 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 Legat Proceedings) 

"Wlrere irrelevant scientzpc informatim is presented ut an environmental trial or 

II other ïegal proceeding on behaif of one or more parties tu the litigution for the 

1 pirrpose of creating rather th an reducing or eliminating scient@ uncertainty 
relating to a scientijk issue " 

~ 
Major Problem 

Minor Problem 

Not a Problem 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Undecidedl 
No Opinion 

Unfami liar 
With Concept 

Judges 

13.3% 
(1 1.0%) 

46.7% 
(3 8 -9%) 

33.3% 
(27.7%) 

6.7% 
(5.5%) 

O-0% 
(0.0%) 

Legal Counsel 

18.8% 
(1 3.6%) 

59.4% 
(43 -2%) 

7 8.8% 
(1 3 -6%) 

1.6% 
(1.1 %) 

1.6% 
(1.1%) 

Expert 
Scientific 
Witnesses 

43.4% 
(42.3%) 

39.8% 
(38.8%) 

9.6% 
(9.3%) 

Range 

13.3 - 43.4% 
(1 1 .O - 42.3%) 

39.8 - 59.4% 
(3 8.8 - 43 -2%) 

9.6 - 33.3% 
(9.3 - 27.7%) 

7.2% 
(7.0%) 

O .O% 
(O .O%) 

1.6 - 7.2% 
(1.1 - 7.0%) 

0.0 - 1.6% 
(0.0 - 1.1%) 



Table 143 

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) 

'Wfzere irrelevant scientific in formation Ls presented at an administrative 
environmentai hearing on behalf of one or more parties to the iitigation for flre 
purpose of crea fing rather th an reducing or elimina fing scien fiflc rrncertainty 

Major Problem 32.1% 33.3% 47.3% 
(28.5%) (1 9.6%) (44.8%) 

relating fo a scientiflc issue" 

Minor Problern ( 50.0% 1 43.6% 1 31.1% 

Administrative 
Tribunais 

Legal Counsei 

Not a Problem 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

12.5% 
(1 1.1%) 

-- 

Undecideci/ 
No Opinion 

Unfarniliar 
With Concept 

Range 

7.7% 
(4.5%) 

0.0% 
(O .O%) 

- - 

3 -6% 
(3.1%) 

1.8% 
(1 -5%) 

15.4% 
(9.0%) 

10.8% 
(1 0.2%) 

0 -0% 
(0 .O%) 

10.8% 
(1 0.2%) 

10.8 - 15.4% 
(9.0 - 11.1%) 



Table 144 

Pro blems Where There is Contradictory or Confïicting Scientific Information 

(Environmental Trials and Other Legal Proceedings) 

'Problems exist in err vironmental trials and other legal pruceedings wlzere 
contradictory or confricfing scienfzjïc information in the form of expert evidence is 

Strongly Agree 

provided by expert scientzjk witnesses " 

Agree 

Judges 

Undecided 

Disagree 

Legal Counsel 

Strongly 0.0% 3.4 % 0.0% 0.0 - 3.4% 
Disagree 

Expert 
Scientific 
Witnesses 

1 

Range 



Table 145 

Problems Where There is Contradictory or Conflicting Scientific Information 

(Administrative Environmental Hearings) 

-- 

'Problem e,.isf in administrative environmental Ltearings where contrudictory or 
conflicfing scienfific information in the form of expert evidence is provideci by expert 

scien tzxc witnesses " 

Legal Counsel 

6.1 % 

43.9% 

25.2% 

28.8% 

6.1% 

Expert 
Scientific 
Witnesses 

19.2% 

65 -4% 

7.7% 

7.7% 

O .O% 

S trongly Agree 

Agree 

Undecided 

Disagree 

S trongly 
Disamee 

Range 

6.1 - 19.4% 

43.9 - 65.4% 

7.7 - 15.2Oh 

7.7 - 28.8% 

0.0 - 6.1% 

Administrative 
Tribunais 

19.4% 

54.8% 

12.9% 

12.9% 

0.0% 



Table 146 

Assigning Evidentiary Weight to the Contradictory or Confiicting Scientific 
Information 

(Environmental Trials and Other Legal Proceedings) 

'Hssigning eviden fiary weigh f f O fit e con fradiictory or co~tjlicting scientific 
informa fion " 

Minor Problem 

Not a Problem 

Undecided 
No Opinion 

*Data without Brackets = EiigibIe Response % / Data within Brackets = Total Response % 

Major Pro blem 

Unfdl ia r  
With Concept 

Legal Counsel 

54.8% 
(3 8.5%) 

Judges 

57.1 % 
(44.4%) 

28.6% 
(22.2%) 

14.3 % 
(1 1.1Yo) 

0.0% 
(O .O%) 

0.0% 
(0.0%) 

Expert 
Scientific 
Witnesses 

47.6% 
(47.0%) 

3 5.5% 
(24.9%) 

4.8% 
(3 -3 %) 

4.8% 
(3 -3%) 

Range 

47.6 - 57.1% 
(38.5 - 47.0%) 

0.0% 
(0.0%) 

29.8% 
(2 9 -4%) 

1.2% 
(1-1'?4) 

15.5% 
(15.3%) 

28.6 - 35.5% 
(22.2 - 29.4%) 

1.2 - 14.3%% 
(1.1 - 11.1%) 

0.0 - 15.5%% 
(0.0 - 15.3%) 

6 .O% 
(5.9%) 

0.0 - 6.0% 
(0.0 - 5.9%) 



Table 147 

Assigning Evidentiary Weight to the Contradictory o r  Confiicting Scientific 
Information 

(Administrative Environmental Hearings) 

'Xssigizing evidentiaty weight to the contradictory or conflicting scient~jïc 
Nzformafiorz jJ 

Major Problem 

Administrative 
Tribunds 

- 

Legal Counsel 

55.8% 
(36.3%) 

- 

Minor ProbIem 

Not a Problem 

Expert 
Scientific 
Witriesses 

55.6% 
(51 3%) 

Undecideci/ 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

- - 

Range 

55.6 - 57,4% 
(36.3 - 51.3%) 

3 5.2% 
(30.6%) 

3.7% 
(O .O%) 

Unfamiliar 
With Concept 

2.3% 1 -4% 
(1.4%) (1 -2%) 

34.9% 
(22.7%) 

7.0% 
(4.5%) 

1.4 - 3.7% 
(0.0 - 1.4%) 

0.0% 
(0.0%) 

37.5% 
(34.6%) 

-- 3 8% 
(2- 5%) 

0.0% 
(0.0%) 

34.9 - 37.5% 
(22.7 - 34.6%) 

2.8 - 7.0% 
(0.0 - 4.5%) 

2.8% 
(2.5%) 

0.0 - 2.8% 
(0.0 - 2.5%) 



Table 148 

Distinguishing Between Scientific Information Which is Widely Accepted in the 
Scientific Distinguishing Between Scientific Information Which is Widely Accepted 
in the Scientfic Community from Minority Views, New Theories or Junk Science 

(Environmental Trials and Other Legal Proceedings) 

CDi~fing~kIting between scientifif information whicli is widely accepted in the 11 

Minor Problem 1 64.3% 1 56.5% 1 56.0% 1 56.0 - 64.3% (1 

referred ta as cjunk science'" 

Major Problem 

Not a Problem 

Undecide# 
No Opinion 

Unfârniiiar 

*Data without Brackets = EligibIe Response % / Data within Brackets = TotaI Response % 

Judges 

14.3% 
(1 1.1%) 

With Concept 1 (0 .O%) 

(50.0%) 

14.3% 
(1 1 .Mo) 

7.1% 
(5.5%) 

0.0% 

Legal Counsel 

33.9% 
(23 -8%) 

(0.0%) 

(39.7%) 

6.5% 
(4.5%) 

3 -2% 
(2.2%) 

0.0% 
(O .O%) 1 (0.0%) 

Expert 
Scientific 
Witnesses 

27.4% 
(27.0%) 

Range 

14.2 - 33.9% 
(1 1.1 - 27.0%) 

(55 -3%) 

7.1% 
(7.0%) 

9.5% 
(9.3%) 

0.0% 

(39.7 - 55.3%) 

6.5 - 14.3% 
(4.5 - 1 LlYo) 

3.2 - 9.5% 
(2.2 - 9.3%) 

0.0% 



Table 149 

Distinguishing Between Scientific Information Which is Widely Accepted in the 
Scientific Distinguishing Between Scientific Information Which is Widely Accepted 
in the Scientific Community from Nlinority Views, New Theories or Junk Science 

(Administrative Environmental Hearings) 

'Dis tinguisJz ing between scienti_ffc in formation w/ziclz is widely accepted in tJze 
scienfzjZc community from minority views, new theuries or what is cornmorrly 

referred to as 'iunk science'" 
- 

Range Expert 
Scientific 
Witnesses 

- -  - 

Administrative 
Tri bunds 

Legal Counsel 

-- -- 

Major Problem 

Minor Problem 

Not a Problem 

- I (16.1%) 

Undecidedl 
No Opinion 

*Data without Brackets = Etigible Response % / Data within Brackets = Total Response % 

-- 

40.7% 
(3 5 -4%) 

37.0% 
(32.2%) 

12.5% 
(1 1.5%) 

U nfarni liar 
With Concept 

36.1% 
(33 -3%) 

47.2% 
(43 -5%) 

- 

25.6% 
(1 6.6%) 

58.1% 
(37.8%) 

- 

9.3 - 18.5% 
(6.0 - 16.1%) 

1.9% 
(1.6%) 

- - 

25.6 - 40.7% 
(1 6.6 - 3 5 -4%) 

37.0 - 58.1% 
(32.2 - 43.5%) 

1.9% 
(1.6%) 

4.7% 
(2.3%) 

-- - 

2.3% 
(1 -4%) 

2.8% 
(2S%) 

1.9 - 4.7% 
(1.6 - 2.5%) 

1.4% 
(1 2%) 

1.4 - 2.3% 
(1 -2 - 1.6%) 



Table 150 

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) 

t ack of rinderstmding &y the courts as to ho w scieniists knowledgeable wifhin the 

Il area where conflicfing evidence exîsfs wuriid decide wizich informafion they would 
fmd most credible " 

Major Problem 35.7% 

Minor Problem 

Not a Problem 

42.9% 
(33 -3%) 

14.3% 
(1 1.1%) 

Undecideci/ 
No Opinion 

7.1% 
(5.5%) 

UnfaLniliar 
With Concept 

*Data without Brackets = Eligible Response % / Data within Brackets =Total Response % 

Legal CounseI 

3 8.7% 
(27.2%) 

33.9% 
(23.8%) 

0.0% 
(0.0%) 

Expert 
S cientific 
Witnesses 

53 -6% 
(52.9%) 

35.7% 
(3 5 -2%) 

Range 

35.7 - 53.6% 
(27.2 - 52.9%) 

33.9 - 42.9% 
(23.8 - 35.2%) 



Table 151 

Lack of Understanding by Administrative Tribunais as to How Scientists 
Knowledgeable Within an Area Where Conflicting Evidence Exists Would Decide 

Which Information They Would Find Most Credible* 

(Administrative Environmental Hearings) 

'Zack of understanding &y administrative tribunals as to iiow scientists 
knowledgeable witlrin the area where corrflicting evidence exisfs would decide wlricli 

in formation tïzey wouldfind most credible " - 
Administrative 

Tribunals 

Major Problem 

Minor Pro blem 

Legal Counsel 

38.9% 
(33.8%) 

Not a Problem 

Expert 
Scientific 
Witnesses 

3 1.5% 
(27.4%) 

Undecidecl/ 
No Opinion 

Range 

27.9% 
(1 8.1%) 

22.2% 
(1 9.3%) 

Un fami 1 i ar 
With Concept 

*Data without Brackets = EIigible Response % / Data within Brackets = Total Response % 

48.6% 
(44.8%) 

41 -9% 
(27.3%) 

7.4% 
(6.4%) 

43.1% 
(39.7%) 

20.9% 
(1 3 -6%) 

0.0% 
(0.0%) 

4.2% 
(3.8%) 

7.0% 
(4.5%) 

2.8% 
(2.5%) 

2.3% 
(1.4%) 

1 -4% 
(1 -3%) 



Table 152 

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 ItselP 

(Environmenta1 Trials and Other Legal Proceedings) 

'Choosing the scienti?c evidence of one expert witness over anofller based rpon 

*Data without Brackets = Eligible Response 5% / Data within Brackets = Total Response % 

tileir respective 'performances ''in giving evidence rather t?ran on the basis of tire 
scien f~pc in formatioiz i f s e r  

Range 

42.9 - 5 1.6% 
(33.3 - 49.4%) 

2 1 -4 - 45.2% 
(16.6 - 37.6%) 

1 -6 - 28.6% 
(1.1 - 22.2%) 

1.6 - 9.5% 
(1.1 - 9.3%) 

0.0% 
(0.0%) 

Major Problem 

Minor Problem 

Not a Problem 

Undecidedl 
No Opinion 

Unfami liar 
With Concept 

Judges 

42.9% 
(33 2%)  

2 1 -4% 
(1 6.6%) 

28.6% 
(22-2%) 

7- 1% 
(5.5%) 

0.0% 
(0.0%) 

Legal Counsel 

5 1 -6% 
(36.3%) 

45.2% 
(3 1.8%) 

1.6% 
(1.1%) 

1.6% 
(1.1Y0) 

0.0% 
(0.0%) 

Expert 
Scientific 
Witnesses 

50.0% 
(49.4%) 

38.1% 
(37.6%) 

2.4% 
(2.3%) 

9.5% 
(9.3%) 

0.0% 
(0.0%) 



Table 153 

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 ScientSc Information Itselfk 

(Administrative Environmental Hearing) 

'CIzoosing the scientzjk evidence of one expert witness over another based u p m  
tjzeir respective 'performances"in giving evidence rdzer tlrarz on the bask of tire 

scientiflc in formation iîse[f" 
- - 

Major Problem 

- - 

Administrative 
Tribwids 

40.7% 
(3 5 -4%) 

--- - 

Minor Problem 

Not a Problem 

Undecideci/ 
No Opinion 

*Data without Brackets = Eligible Response 96 / Data within Brackets = Total Response % 

Range 

40.7 - 51.4% 
(30.3 - 47.4%) 

- - 

Legal Counsel 

46.5% 
(30.3%) 

- 

4 1.9% 
(27.3%) 

3 8.9% 
(33.8%) 

Unfamiliar 
With Concept 

-- 

Expert 
Scientific 
Witnesses 

5 1 -4% 
(47.4%) 

16-7% 
(1 4.5%) 

1.9% 
(1 -6%) 

- 

43.1% 
(3 9.7%) 

0.0% 
(O. 0%) 

38.9 - 43.1% 
(27.3 - 39.7%) 

1 1 -6% 
(7.5%) 

0.0% 
(0.0%) 

0.0% 
(O-0%) 

4.2% 
(3 -8%) 

1.4% 
(1 -2%) 

4.2 - 16.7% 
(3.8 - 14.5%) 

0.0 - 1.9% 
(0.0 - 1 -6%) 

0.0% 
(0.0%) 

0.0% 
(O .O%) 



Appendix 5 

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

Table 154 

Problems Exist in the Use of Scientïfk Information to Establish the Decision- 
Making Standards Which are Used By the Legal System 

(Environmental Trials and Other Legal Proceedings) 

'Problems exkt in ming scienfific information to establkh the decision-making 
standards wlz iclz are w e d  by the legal system in en vironmental trials and otfzer legai 

proceedings " 

Judges 

1 1 

Agree 

Undecided 

Strongly Agree 

Disagree 

Range Legal Counsel 

5-6% 1 1.4% 

16.7% 

44.4% 

Strongly 

Expert 
Scientific 
Witnesses 

33.3% 

Disagree 

9.4% 

36.4% 

29.5% 

0.0% 

1 1 

5.6 - 11.4% 

21.6% 

- 

63.5% 

2 1 -2% 

1.1% 

-- 

16.7 - 63.5% 

2 1.2 - 44.4% 

5.9% 5.9 - 33.3% 

0.0% 0.0 - 1.1% 



Table 655 

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

(Administrative Environmental Hearings) 

'Problemr rxist in using scientzfIc information to estabCisIt the decision-making 
standards whiclr are used by the legai system in administrative environmental 

Izearings " 

Strongly Agree 

Agree 

Undecided 

Disagree 

S trongl y 
Disagree 

Administrative 
Tribunals 

19.4% 

38.7% 

21.0% 

2 1 .O% 

0.0% 

Range 

9.1 - 19.4% 

37.9 - 60.3% 

20.5 - 30.3% 

7.7 - 21 .O% 

0.0 - 4.5% 

Legal Counsel 

9.1% 

3 7.9% 

Expert 
Scientific 
Witnesses 

1 1.5% 

603% 

30.3% 

18.2% 

4.5% 

20.5% 

7.7% 

0.0% 



Table 156 

Accuracy of Quantitative Standards Established By Governments in Reflecting the 
Current Stâte of Available Scientific Information With Respect to the Effects of 

PoIIution on the Environment* 

(Environmental Trials and Other LegaI Proceedings) 

- - - - 

"Quantitative' standards establiSh ed by governments wlt iclt specrfi pro ft ibited Ievefs 
of puIIution within environmental IegisIatiun Vor example, prohibithg the 'f .. 

reiease of chemicaf X info the environment in a concentration in excess of I part per 
miIIion 3 do not accurately reflect the current state of available scient~pc 

Major Problern ( 1 8.2% 1 44.1% 1 51.2% 118.2-51.2% 

in formation with respect to effects of pollution on the environment" 

Judges 

Minor Pro blem 

*Data without Brackets = Eligible Response % / Data within Brackets = TotaI Response % 

Legai Counsel Expert 
Scientific 
Witnesses 

Not a Problem 

Undecided 
No Opinion 

Unfami liar 
With Concept 

Range 

(12.1%) 

18.2% 

9.1% 
(6.0%) 

54.5% 
(36.3%) 

0.0% 
(0.0%) 

(34.0%) 

29 -4% 

10.3% 
(7.9%) 

16.2% 
(125%) 

0.0% 
(O -0%) 

(48.1%) 

3 1.3% 

(12.1 - 48.1%) 

18.2 - 31.3% 

12.5% 
(1 1.7%) 

5 .O% 
(4.7%) 

0.0% 
(0.0%) 

9.1 - 12.5% 
(6.0 - 11 -7%) 

5.0 - 54.5% 
(4.7 - 36.3%) 

0.0% 
(0.0%) 



Table 157 

Accuracy of Qi,antitative Standards EstabIished By Governments in Reflecting the 
Current State of Available Scientific Information With Respect to the Effects of 

Pollution on the Environment* 

(Administrative Environmeutal Nearings) 

"Quantitative' standards estabiish ed by go vernments wh ich spec~fi  proh ibited ievels 
of pollufiort toithin environmental legisfation Gfizr example, prolribiting the 'f.. 

release of chemical X info the environment in a concentration in excess of 1 part per 
million 9 do not accurateiy reflect the current state of available scientifrc 

information with respect to effects of pollution on the environment " 

Minor Pro blem 
(28.0%) 

Major Problem 

Not a Problem 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

48.6% 
(44.8 %) 

27.5% 
(2 1 -2%) 

Undecide& 
No Opinion 

Unfamiliar 
With Concept 

Range 

39.2 - 50.0% 
(30.3 - 44.8%) 

Administrative 
Tribunals 

50.0% 
(3 9.5%) 

0.0% 
(0.0%) 

Legal Counsel 

39.2% 
(30.3%) 

36.1% 
(33.3%) 

14.6% 
(1 1.5%) 

0.0% 
(0.0%) 

27.5 - 36.1 % 
(21.2 - 33.3%) 

1 1.8% 
(9.1 %) 

21 -6% 
(16.6%) 

O .O% 
(0.0%) 

9.7% 
(8 -9%) 

0.0 - 1 1.8% 
(0-0 - 9.1%) 

5 -6% 
(5.1%) 

0.0% 
(O .O%) 

5.6 - 21 -6% 
(5.1 - 16.6%) 

0.0% 
(O .O%) 



Table 158 

Governments Place Too Little Emphasis on Scientific Information When 
Establishing Quantitative Standards in Environmental Legislation* 

(Environmental Trials And Other Legal Proceedings) 

- - 

Covernmen place tua Ciftle empli ask on scien frpc in formation when es fublisliittg 
'tpuantitative "standards wliich specrfi pro12 ibifed LeveLs of pollution wifi in 

Judges J 
Major Problem 

Minor Problem 

9.1 % 
(6.0%) 

18.2% 
(1 2.1 %) 

Not a Probiem 0.0% 
(0.0%) 

Undecidedl 
No Opinion 

Legal Counsel Expert Range 
Scientific 
Witnesses 

35.3% 3 6.2% 9.1 - 36.3% 
(27.2%) (34.0%) (6.0 - 34.0%) 

72.7% 
(48 -4%) 

Unfamiliar 
With Concept 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

0.0% 
(0.0%) 



Table 159 

Governments Place Too Little Emphasis on Scientific Information Wben 
Establishing Quantitative Standards In Environmental Legislation* 

(Administrative Environmental Hearings) 

II 'Governments place ioo litfle emphasis on scientifie information when establlslting 
II 'Quantiîative "standards whiclz spec~%i) prohibifed levels of po llufiorz within 

environmentai legisCation " 
1 1 I I 

Range Administrative 
Tribunals 

LegaI Counsel 

Major Problem 

Expert 
Scientific 
Witnesses 

Minor Problem 

35.4% 
(28.0%) 

Not a Problem 

Undecidedi 
No Opinion 

*Data without Brackets = Eiigible Response % / Data within Brackets = Total Response % 

22.9% 
(18.1%) 

Unfamiliar 
With Concept 

29.4% 
(22.7%) 

16.7% 
(1 3 -2%) 

25 .O% 
(1 9.7%) 

29.4% 
(22.7%) 

0.0% 
(0.0%) 

43 -7% 
(40 -3 %) 

2 1.6% 
(1 6.6%) 

19.6% 
(15.1%) 

29.4 - 43 -7% 
(22.7 - 40.3%) 

1 

0.0% 
(0.0%) 

29.6% 
(27.3%) 

21.1% 
(19.4%) 

5.6% 
(5.1%) 

22.9 - 29.6% 
(18.1 - 27.3%) 

16.7 - 21.6% 
(13.2 - 19.4%) 

5.6 - 25.0% 
(5.1 - 19.7%) 

0.0% 
(0.0%) 

0.0% 
(O .O%) 



Table 160 

Govemments Place Too Much Emphasis on Scientific Information When 
Establishing Quantitative Standards In Environmental Legislation* 

(Environmental Trials and Other Legal Proceedings) 

'Governments p Lace foo much emph asis on scien fzpc in formation wh en establkhing 
'Quantitative "standards whiclr specify pprokibited levels of pollution witlrin 

environmentai Legis fation " 

Judges Legal Counsel Expert 
Scientific 
Witnesses 

(O .O%) (4.5%) (1 -1Yo) 

Minor Problem O .O% 1 1.8% 1 1.2% 

Nui a Problem 1 8.2% 66.2% 71 -2% 
(121%) (51.1%) (66.9%) 

Undecidedi 8 1.8% 16.2% 15.0% 
No Opinion (54.5%) (1 2.5%) (14.1%) 

With Concept 1 (O .O%) (0.0%) 1 (1.1?40) 

Range 

- . - 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 



Table 161 

Governments Place Too Much Emphasis on Scientific Information When 
Establishing Quantitative Standards In Environmental Legislation* 

(Administrative Environmental Hearings) 

'GovernmentE phce  too much empirasis on scientifif in formation wlzetz estoblish ing 
'tpanfifative "standards wlziclz spec~fi proltibited levek of pollution within 

en virorr mental legisia fion " 

Legal Counsel Expert Range 
Scientific 
Witnesses 

Major Problem 4.2% 
(3 -3%) 

Minor Problem 14.6% 
(1 1.5%) -t- 

Not a Problem 56.3% 
(44.5%) 

Undecided 25.0% 
No Opinion (1 9.7%) t 

With Concept 1 (0.0%) 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 



Table 162 

Recommendations in the Setting of Quantitative Standards Within Environmental 
LegisIation M a y  Not Accurately Reflect the Current State of Scientific Information* 

(Environmenta1 Trials and Other Legal Proceedings) 

- - -- 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

- - -- 

'Oiit of a concern th at governments may place foo muclt or too IittIe emphasis on 
scien fijïc information wlren estabCiSiring 'Quantitative "standards wlticlt spec~fi 
prohibitedlevek of pollution wifhin en vironmental Cegklafion, scien f zpc experts 

providing advice to governments in the sefting of suclz standards may make 
recommendations whiclt do nof accurate& reflecf the cirrrent state of scientific 

information Vor exampie, recommending Io wer concentrations of pu& fion tlran are 
scienttj2alCy just~jiabie to ensure that adequate safety is maintained) " 

Major Problem 

Minor Problem 

Not a Problem 

Undecidedl 
No Opinion 

Unfamiliar 
With Concept 

Judges 

0.0% 
(O .O%) 

33.3% 
(22.2%) 

8.3% 
(5.5%) 

58.3% 
(38.8%) 

0.0% 
(O .O%) 

Expert 
Scientific 
Witnesses 

27.5% 
(25.8%) 

41 -2% 
(38.7%) 

20.0% 
(1 8.8%) 

10.0% 
(9.4%) 

1.2% 
( 2  -1%) 

Legal Counsel 

23.9% 
(1 8.4%) 

25.4% 
(1 9.6%) 

14.9% 
(0.9%) 

34.3% 
(26.5%) 

1.5% 
(1 SYO) 

Range 

0.0 - 27.5% 
(0.0 - 25.8%) 

25.4 - 41 -2% 
(19.6 - 38.7%) 

8.3 - 20.0% 
(0.9 - 18.8%) 

10.0 - 58.3% 
(9.4 - 35.8%) 

0.0 - 1.5% 
(0.0 - 1.1%) 



Table 163 

Recommendations in the Setting of Quantitative Standards Within Environmental 
Legislation May Not Accurately Reflect the Current State of Scientific Information* 

(Administrative Environmental Hearings) 

"Ouf of a concern that governmenls may place too mucft or too little eniplzask on 
scientz@c in formation wlt en establishing 'tpantitative "standards w fziclz spec~fi 
prulribited Cevels of poliufion witfzin environmentai iegidation, scientfjk experts 

providing advice to governments in the setting of such standards may make 
recommendations whicfz do not accurate& rgect the current state of scient~jïc 

in formation for exampie, recommending bwer concentrations of pollution titan are 
scientiJcally just~jiable to ensure that adequate safety is maintained) " 

Range Administrative 
Tribunals 

Legal Counsel 
I I 

Expert 
Scientific 
Witnesses 

II Minor Problem 

+Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

3 1.3% 
(24.7%) 

Not a Problem 12.5% 
(9.8%) 

Undecidedl 
No Opinion 

Unfamiliar 
With Concept 

25.0% 
(1 9.7%) 

0.0% 
(0.0%) 



Table 164 

Problems Exist in Translating Scientifk Information into Environmental Decision- 
Making Standards 

(Environmenta1 Trials And Other Legal Proceedings) 

'Problems &t in tronslati~g scienfzjic information into the decision-making 
standards wlziclz are used by the 

Judges I 
Strongly Agree 

Agree 

Undecided 

Disagree 22.2% 

Strongly 
Disagree 

egaf system in environmentaf trials and other fegaC 
proceedings " 

Legal Counsel Expert 
Scientific 
Witnesses 

Range 



Table 165 

Problems Exist in Translating Scientific Information into Environmental Decision- 
Making Standards 

(Administrative Environmental Hearings) 

'Problem &t in transla fing scien tzpc in formation in fo the decision-making 
standards which are used in administrative environmental Ir earingzs " 

Undecided 

Administrative 
Tribunals 

- - 

Strongly Agree 

Agree 

Legal Counsel 

11.1% 

46.0% 

Disagree 22.2% 

Strongly 
D isagree 

Expert 
Scientific 
Witnesses 

6.1% 

47.0% 

Range 

0.0% 

1 1.5% 

60.3% 

3 .O% 

- - 

6.1 - 11,5% 

46.Q - 60.3% 



Table 166 

Relating Scientific Information Provided in The Form of Expert Evidence to 
Quantitative Standards Found Within Environmental Legislation* 

(Environmental Trials and Other Legal Proceedings) 

1 'Refating the scientzjZc informafion provided in the form of expert evideitce at 

Il environmentai trials and other fegal proceedings to the 'Quan fifafive "standards 
fo un d wiflz in en vironmentai Iegilsation wh ici' specifl proh ibited levels of poliutiorz 

II for example, proitibiririg the 5. reiease of chemicalXinto the environment in a 
concentration in Rxcess of l part per million 7 " 

Judges 

Major Problem 

1 Minor Problem 

Not a Problem 

Undecide& 
No Opinion 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Legal Counsel 

14.3% 
(1 1.1Yo) 

35.7% 
(27.7%) 

Unfamiliar 
With Concept 

21 -4% 
(16.6%) 

28.6% 
(22.2%) 

Expert 
Scientific 
Witnesses 

1 3 -4% 
(10.1%) 

49.3% 
(3 7.5%) 

0.0% 
(0.0%) 

Range 

23 -9% 
(18.1%) 

1 1.9% 
(9.0%) 

26.6% 
(25.0%) 

44.3% 
(4 1 -6%) 

1.5% 
(1. MO) 

13-4 - 26.6% 
(10.1 - 25.0%) 

35.7 - 49.3% 
(27.7 - 41 -6%) 

20.3% 
(19.1%) 

8.9% 
(8.3%) 

20.3 - 23.9% 
(1 6.6 - 19.1?40) 

8.9 - 28.6% 
(8.3 - 22.2%) 

0.0% 
(0.0%) 

0.0 - 1.5% 
(0.0 - 1.1%) 



Table 167 

Relating Scientific Information Provided in the Form of Expert Evidence to 
Quantitative Standards Found Within Environmental Legislation* 

(Administrative Environmental Hearings) 

(Zelating the scientific in formation provided in tire form of expert evidence at 
administrative environmentai kearings to the 'Quantitative"standards found within 
environmental legilsation w h d z  speciB prolribited Ievels of po fiution Gfor evample, 
prohibiting the 'L. reiease of clzemicai X into tlt e environment in a concentration in 

Major Problem 

-- 

Minor Problem 

Not a Problem 

Undecidedl 
No Opinion 

Unfmiliar 
With Concept 

Administrative 
I Tribunals 

*Data without Brackets = Eligible Response O h  / Data within Brackets = Total Response % 

of 1 part per million 7 " 

Legal Counsel 

10.4% 27.4% 10.4 - 28.6% 
(7.5%) (25 -6%) (7.5 - 25.6%) 

Expert 
Scientific 
Witnesses 

Range 



Table 168 

Relating Scientific Information Provided in the Form of Expert Evidence to 
Normative Standards Found Within Environmental Legislation* 

(Environmental Trials and Other Legal Proceedings) 

Xelating scient~jk in formation provided in the f o m  of expert eviderzce at 
environmental friulk to the 'hormative " (non-quan fifative) standards found wiflr in 
en vironmentnl iegklation (for examp Ce, prohibitions against carrsing f .. a ri  egative 
environmental impacf "or 'f .. harm to f i  habitat " wlzich do not speciJjr pro11 ibifed 

Cevels of pollution) " 

Minor Problem 

Not a Problem 

Range 

Major Problem 

- - 

Undecided/ 
No Opinion 

Udamiliar 
With Concept 

*Data without Brackets = Eligible Response % / Data within Brackets = Tom1 Response % 

Legal Counsel 

44.8% 
(34.0%) 

Judges 

2 1.4% 
(1 6.6%) 

42.9% 
(33 -3%) 

2 1.4% 
(16.6%) 

Expert 
Scientific 
Witnesses 

5 1.9% 
(48.8%) 

14.3 % 
( 2  1.1%) 

0.0% 
(O .O%) 

41.8% 
(3 1.8%) 

4.5% 
(3 -4%) 

34.2% 
(32.1%) 

1.3% 
(1 -2%) 

7.5% 
(5 -7%) 

1.5% 
(1.1%) 

12.7% 
(1 1.9%) 

0.0% 
(0.0%) 



Relating Scientific Information Provided in the Form of Expert Evidence to 
Normative Standards Found Within Environmental Legislation* 

(Administrative Environmental Hearings) 

'Relatiftg scientzjk information ptovided in the form of expert evidence af 
administrative en vironmental IL earings to the 'h ormative " (non-guan fi fat&) 

standards fo und with in en vironmental Cegislailaian @or example, prolt ioitions aguinst 
causing 'f .. a n egative en viron men tal impact " or 'f .. lzarm to fish lt abitat " w/t iclz do 

not specrfi prohibifed levels of pollution) " 

Administrative 
Tribunals 

Major Problem 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Minor Problem 

Not a Problem 

Undecided 
No Opinion 

Unfarniliar 
With Concept 

LegaI Counsel 

55.1 % 
(42.8%) 

26.5% 
(20.5%) 

8.2% 
(6.3%) 

8 -2% 
(6.3%) 

2.0% 
(1.5%) 

Expert 
Scientific 
Witnesses 

3 1.3% 
(22.7%) 

Range 

52.1 % 
(3  7 -9%) 

4.2% 
(3 .O%) 

1 O -4% 
(7.5%) 

2.1% 
(1.5%) 

39.7% 
(37.1%) 

31.3 - 55.1% 
(22.7 - 42.8%) 

43 -8% 
(40 -9%) 

2.7% 
(2.5%) 

13 -7% 
(1 2.8%) 

0.0% 
(0 .O%) 

26.5 - 52.1 % 
(20.5 - 40.9%) 

2.7 - 8.2% 
(2.5 - 6.3%) 

8.2 - 13.7% 
(6.3 - 12.8%) 

0.0 - 2.1% 
(0.0 - 1.5%) 



Suitabilïty of Legal Institutions and Procedures for the 
Resolution of Scientific Issues in Environmentat Decision- 

Ma king 

Table 170 

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) 

' Trob1em.s exkt in the use of l e p l  declrion-making institutions (sucli RF courts of law) and 
1 

! legal procedwes (srrclr as rules of court and rdes  of evidence) for the resolrifion of 
scientific fisues in environmental decision-making. '" 

Judges 

Strongly Agree 

Agree 

Undecided 

Disagree 

Strongly 
Disagree 

5.6% 

55.6% 

16.7% 

11.1% 

Range Legal Counsel 

11.1% 

Expert 
Scientific 
Witnesses* 

6.8% 

45.5% 

14.8% 

29.5% 

3.4% 

22.4% 

62.4% 

12.9% 

0.0% 

5.6 - 22.4% 

45.5 - 62.4% 

12.9 - 16.7% 

0.0 - 29.5% 

1.2% 1.2 - 11.2% 



Table 171 

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) 

II 'ProbCems erisf in the use of administrative decisiun-making institutions (such as 
II administrative fribunals) and administrative procedures (such as rules of 

Strongly Agree 

Agree 

-- - 

Undecided 

Strongly 
Disagree 

procedure) for the resoiution of scierzttjic issues in environmental 
decision-making. " 

Administrative Legal Counsel Expert Range 
Tribunals Scientific 

Witnesses 

9.5% 3 .O% 12.8% 3.0 - 12.8?40 

49.2% 42.4% 67.9% 42.4 - 67-9% 

l 

17.5% 2 1 -2% 14.1% 14.1 - 21.2% 

19.0% 28.8% 5.1% 5.1 - 28.8% 

4.8% 4.5% O .O% 0.0 - 4.8% 



Table 172 

Existing Legal Environmental Decision-Making Psocess is Poorly Suited to Address 
Scientific Issues* 

(Environmental Trials and Other Legal Proceedings) 

'The existiazg legai proces 

Judges Ï 
Major Problem 35.7% 

(7.8%) 

Not a Problem 14.3% 
(1 1.1%) 

Minor Pro blem 35.7% 
(27.8%) 

With Concept 1 (0.0%) 

Undecideci/ 
No Opinion 

: LiF poorl) suited to address scienfzj'k issues " 

Legal Counsel Expert Combined 
Scientific Average 
Witnesses 

33 -9% 60.2% 33.9 - 60.2% 
(22.7%) (58.8%) (7.8 - 58-8%) 

14.3% 
(1 1 .1'%0) 

'Data without Brackets = EIigible Response % / Data within Brackets = Total Response % 



Table 173 

Existing Administrative Environmental Decision-Making Process is Poorly Suited to 
Address Scientific Issues* 

(Administrative Environmental Hearings) 

. . 

'The ~lctkting administrative environmental dechion-making process riF poorly sriited 
to address scienf~jk issues " 

Administrative 
Tribunals 

Major Problem 

Minor Problem 

Legal Counsel 

33.3% 
(25.3%) 

Not a Problern 

41.7% 
(3 1.7%) 

Undecidedl 
No Opinion 

*Data without Brackets = EligibIe Response % / Data within Brackets = Total Response % 

Expert 
Scientific 
Witnesses 

20.5% 
(1 3 -6%) 

I 18.8% 25.0% 
(14.3%) (1 6.6%) 

Unfàmiliar 
With Concept 

Range 

50.0% 
(33.3%) 

5.5 - 25.0% 
(5.2%) (5.2 - 16.6%) 

6.3% 
(4.8%) 

41.1% 
(3 8.9%) 

0.0% 
(0.0%) 

20.5 - 41.1% 
(1 3.6 - 38.9%) 

47.9% 
(45 -4%) 

4.5% 
(2.9%) 

41 -7 - 50.0% 
(3 2 -7 - 45 -4%) 

0.0% 
(0.0%) 

5.5% 
(5.3%) 

4.5 - 6.3% 
(2.9 - 5.2%) 

0.0% 
(O .O%) 

0.0% 
(O .O%) 



Table 174 

Courts of Law are Unable to Effectively Use Scientific Information in 
Environmental Decision-Making* 

(Environmental Trials and Other Legal Proceedings) 

'Courts of Law are unable to effective& use scient~fk information in environmental 

No Opinion 1 (5.5%) 1 (4.5%) 1 (8.2%) 1 (4.5 - 8.2%) 

decision-rnaking " 

Major Problem 

Minor Problem 

Not a Problem 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Unfarniliar 
With Concept 

Judges 

14.3% 
(1 1 . m o )  

28.6% 
(22.2%) 

50.0% 

0.0% 
(O .O%) 

Legal Counsel 

18.6% 
(1 2.4%) 

49.2% 
(33 .O%) 

25 -4% 

0.0% 
(0.0%) 

Expert 
Scientific 
Witnesses 

34.9% 
(34.0%) 

42.2% 
(4 1 -2%) 

14.5% 

Range 

14.3 - 34.9% 
(1 1.1 - 34.0%) 

28.6 - 49.2% 
(22.2 - 4 1 -2%) 

14.5 - 50.0% 

0.0% 
(0.0%) 

0.0% 
(O .O%) 



Table 175 

Administrative Tribunals are Unable to EffectiveIy Use Scientific Information in 
Environmental Decision-Making* 

(Administrative Environmental Hearings) 

'Mdminktrative tribunais are urrable to effective& me scien fzpc in forma fion in 
environmental decision-makinz " 

Major ProbIem 

Minor Problem 

Not a Problem 

Undecidd  
No Opinion 

- -  - --- -- 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Administrative 
Tribunals 

23 -4% 
(17.8%) 

With Concept 1 (0.0%) 1 (0.0%) 1 (O .O%) 

2 1.3% 
(1 6.2%) 

36.5% 
(27.8%) 

6 -4% 
(4.8%) 

(O .O%) 

Legai Counsel 

1 1.4% 
(7.5%) 

40.9% 
(27.2%) 

43 -2% 
(28 -7Yc) 

4.5% 
(2.9%) 

Expert 
Scientific 
Witnesses 

31.1% 
(29 -4%) 

Range 

11.4 - 31.1% 
(7.5 - 29.4%) 

- -- -- 

45.9% 
(43.5%) 

18.9% 
(1 7.9%) 

4.1% 
(3 -8%) 

2 1.3 - 45.9% 
(16.2 - 43.5%) 

1 8.9 - 43 -2% 
(1 7.9 - 28.7%) 

4.1 - 6.4% 
(2.9 - 4.8%) 



Table 176 

Adversarial System Promotes a Confrontational Climate Which Inhibits Obtaining 
a Consensus in Resolving Scientific Issues* 

(Environmental Trials and Other Legal Proceedings) 

'Tire use of tire legal adversarial approach in environmental frials and other Iegal 
proceedhgs promotes a confrontutional ciintate whiclt inhibits obtairting a 

consensus in resolving scie?ztijic issues 

Minor Problem 1 50.0% 1 37.3% 1 19.3% 1 19.3 - 50.0% 

Major Problern 

Judges Expert 
Scientific 
Witnesses 

Legal Counsel 

I - -  

35.7% 69.9% 
(27.8%) (27.4%) (68 -2%) 

Not a ProbIem 

*Data without Brackets = EligibIe Response % / Data within Brackets = Total Response % 

Range 

--- 

35.7 - 69.9% 
(27.4 - 68.2%) 

Undecideci/ 
No Opinion 

UnfamiIiar 
With Concept 

(3 8.9%) 

14.3 % 
(1 l.I?40) 

0.0% 
(O .O%) 

0.0% 
(0.0%) 

(25 .O%) 

16.9% 
(1 1.3%) 

5.1% 
(3 -4%) 

0.0% 
(0.0%) 

(1 8.8%) 

4.8% 
(4.6%) 

( 7  8.8 - 3 8.9%) 

4.8 - 16.9% 
(4.6 - 11 -3%) 

4.8% 
(4.6%) 

1.2% 
(1.1%) 

0.0 - 5.1% 
(0.0 - 4.6%) 

0.0 - 1.2% 
(0.0 - 1.1%) 



Table 177 

Adversarial System Promotes a Confrontational Climate Which Inhibits Obtaining 
a Consensus in Resolving Scientific Issues* 

(Administrative Environmental Hearings) 

'The use of the iegai adversariai approach in administrative environmental Ir earings 

II promotes a confronfafional climate whicli iriliibits obtaining a consensus in 

Major Problem 

Minor Problem 

resolving scien fijïc issues " 

Administrative Legal Counsel Expert Range 
Tnbunals Scientific 

Witnesses 

II 
-- 

Not a Problem 6.5% 29.5% 2.7% 2.7 - 29.5% 
(4.9%) (1 9.6%) (2.5%) (2.5 - 19.6%) 

Il Undecidecl/ 2.2% 2.3% 1 -4% 1.4 - 2.3% 
No Opinion ( 1  -6%) (1 -5%) (1 3%) (1.3 - 1.6%) 

Unfarniliar 0.0% 0.0% 0.0% 0.0% 
With Concept (0.0%) (O .O%) (0.0%) (0.0%) 

*Data tvithout Brackets = Eligible Response % / Data within Brackets = Total Response % 



Table 178 

Motivations of Expert Scientific Witnesses and Legal Counsel are Incompatible* 

(Environmental Trials and Other Legal Proceedings) 

II "The motivations of expert scientifc witnesses and fegal cormsel in environmental 

II triols and other l e p l  proceedings are incompatible, in tftat the primary goal of 
11 scientîrls LF the utfainment of scientifc trutlz, wlrereaî the primary objective of legal 

corirzsel is to resolvejurkprudential disputes which may contain scientzjic issues " 

Major Problem 

Juages 

Minor Pro blem 

*Data withoot Brackets = EIigible Response % / Data within Brackets = Total Response % 

Legal Counsel Expert 
Scientific 
Witnesses 

42.9% 
(3 3 -4%) 

Not a Problem 

Undecidedl 
No Opinion 

Unfarni l i ar 
With Concept 

Range 

35.7% 
(27.8%) 

25.4% 
(1 7.0%) 

42.4% 
(28 -4%) 

- - 

7.1% 
(5.5%) 

7.1 % 
(5 -5%) 

7.1% 
(5.5%) 

54.2% 
(52.9%) 

9.6% 
(9.3%) 

7.2% 
(7.0%) 

0.0% 
(O .O%) 

- 

23 -7% 
(1 5.9%) 

8.5% 
(5.7%) 

0.0% 
(0.0%) 

25.4 - 54.2% 
(17.0 - 52.9%) 

27.7% 
(27.0%) 

- - 

7-1 - 23 -7% 
(5.5 - 15.9%) 

7.1 - 8.5% 
(5.5 - 7.0%) 

0.0 - 7.1% 
(0.0 - 5.5%) 

27.7 - 42.4% 
(27.0 - 23.4%) 



Table 179 

Motivations of Expert Scientific Witnesses and LegaI CounseI are Incompatible* 

(Administrative Environmental Hearings) 

"The motivations of expert scient@c witnesses and IegaC counsel' in administrative 
en vironmental hearings are in corn paf ible, in rlzat the primary goad of scientisfs is the 

aftainmerzt of scientzpc fruth, whereas the primary objective of liegai corinsel is tu 

+Data without Brackets = Eligible Response % / Data within Brackets = Tmtal Response % 

resolve jurkprrrden fiaC diSp ufes wFzic/z may contain scientdic issues " 

Major Problem 

Minor Problem 

Not a Problem 

Undecideci/ 
No Opinion 

Unfd l i a r  
With Concept 

Administrative 
Tribunals 

50.0% 
(38.1%) 

25 .O% 
(1 9.0%) 

2 6.7% 
(1 2.7%) 

8.3% 
(6.3%) 

0.0% 
(0.0%) 

Range 

22.7 - 50.0% 
(15.1 - 47.4%) 

25.0 - 35.1% 
(1 9.0 - 33.2%) 

10.8 - 40.9% 
(10-2 - 27.2%) 

3-7 - 8.3% 
(2.5 - 63%) 

0.0 - 1-494 
(0.0 - 1.3%) 

Legal Counsel 

22.7% 
(15.1%) 

3 1.8% 
(21.1%) 

40.9% 
(27.2%) 

4.5% 
(2.9%) 

0.0% 
(O .O%) 

Expert 
Scientific 
Witnesses 

50.0% 
(47.4%) 

35.1% 
(3 3 -2%) 

10.8% 
(10-2%) 

2.7% 
(2.5%) 

1 -4% 
(1 -3%) 



Table 180 

Decisions by Courts of Law are Final and Can Not be Reopened/Reconsidered* 

(Environmental Trials and Other Legal Proceedings) 

'Decisions by courts of iaw are final and can nof be reopenedheconsidered at a hter 
date, even ifthe scientific informafion upon wlrich a decision is based is luter found 

fo be incorrect" 

Judges Range Legal Counsel Expert 
Scientifrc 
Witnesses 

*Data without Brackets = Eligible Response 96 / Data within Brackets = Total Response % 

Major Problem 

Minor Problem 

Not a Problem 

Undecided 
No Opinion 

Unfamiliar 
With Concept 

2 1 -4% 
(1 6.6%) 

28,656 
(22.2%) 

2 1 -4% 
(1 6.6%) 

2 1 -4% 
(16.6%) 

7.1% 
(5.5%) 

30.5% 
(29.4%) 

27.1 % 
(1 8.1 %) 

32.2% 
(2 1 -6%) 

8.5% 
(5 -7%) 

1 -7% 
(1.1%) 

34.9% 
(3 4.0%) 

32.5% 
(3 1.7%) 

12.0% 
(1 1.7%) 

14.5% 
(14.1%) 

6.0% 
(5.8%) 



Table 181 

Decisions By Administrative Tribunals are Final and Can Not be 
Reopened/Reconsidered* 

(Administrative Environmenta1 Hearings) 

'Decisions by adniinisfrative tribunal. are final and can nof be 
reopened/reconsidered a f a Ia fer date, even i f  the scientzjic in formation upon wliich 

With Concept [ (1 -6%) 1 (0.0%) 1 (6.4%) 1 (0.0-6.4s) 

a decision is based k later found tu be incorrect " 

- -- -p 

'Data without Brackets = EIigible Response % / Data within Brackets = Total Response % 

Major Problem 

Minor Problem 

Not a Problem 

UndecidecU 
No Opinion 1 (1 1.3%) 1 (7.5%) 1 (10.2%) 1 (7511.3%) 

Administrative 
Tnbunals 

21.3% 
(1 6.2%) 

3 1.9% 
(24.3%) 

29.8% 
(22.7%) 

14.9% 

Legal Counsel 

18.2% 
(12.1%) 

29.5% 
(1 9.6%) 

40.9% 
(27.2%) 

1 1.4% 

Expert 
Scientific 
Witnesses 

39.2% 
(37.1%) 

24.3% 
(23 .O%) 

18.9% 
(1 7.9%) 

10.8% 

Range 

18.2 - 39.2% 
(12.1 - 37.1%) 

24.3 - 3 1.9% 
(19.6 - 24.3%) 

18.9 - 40.9% 
(17.9 - 27.2%) 

10.8 - 14.9% 



Table 182 

Decisions by Courts of Law Fail to Acknowledge Scientific Uncertainty* 

(Environmental Trials and Other Legal Proceedings) 

'Vecisions by courts of law often fail fa ackno wledge flzaf a degree of "uncertain fy " 
with respect tu scien fzpc issues may &f, thereby giving a false sense of scienfz@ 

cerfainty fo a decisrun " 

Judges Range Legai Counsel Expert 
Scientific 
Witnesses 

- -  

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 

Major Problem I 21.4% 

Udamiliar 
With Concept 

37.3% 
(25 .O%) 

35.6% 
(23 -8%) 

20.3% 
(1 3 -6%) 

6.8% 
(4.5%) 

Minor Problem 

Not a Problem 

Undecideci/ 
No Opinion 

(1 6.6%) 

35.7% 
(27.8%) 

14.3% 
(1 1.1Yo) 

2 1 -4% 
(16.6%) 

7.1% 
(5.5%) 

45.8% 
(44.7%) 

38.6% 
(3 7.7%) 

7.2% 
(7.0%) 

7.2% 
(7.0%) 

2 1.4 - 45.8% 
(1 6.6 - 44.7%) 

35.6 - 38.6% 
(23.8 - 37.7%) 

7.2 - 20.3% 
(7.0 - 13 -6%) 

6.8 - 21.4% 
(4.5 - 16.6%) 

0.0% 
(0.0%) 

1.2% 
(1 .l%) 

0.0 - 7.1 % 
(0.0 - 5.5%) 



Table 183 

Decisions by Administrative Tribunals Fail to Acknowledge Scientific Uncertainty* 

(Administrative Environmental Hearings) 

, "irrncertainty " with respect to scienfzjk Lssues may 
of scie@ 

Administrative 

- 

to ackno wledge t/zat 
exist, th ereby giving 

Major Problem 
i 

37.5% 
(28.5%) 

Cc certain@ fo a decisicn " 

Legal Counsel 

3 1.8% 
(21.1%) 

Minor Pro blem 
~ 

~p -- 

a degree of 
a false sertse 

Expert 
Scientific 
Witnesses 

37.8% 
(35.8%) 

3 9.6% 
(30.1%) 

Not  a Problem 

Undecidecl/ 
No Opinion 

Unfami Iiar 
With Concept 

Range 

-- 

20.8% 
(15.8%) 

2.1% 
(1.6%) 

0.0% 
(0.0%) 

+Dara without Brackets = EligibIe Response % / Data within Brackets = TotaI Response % 



Table 184 

Financial Costs Associated With Using Courts of Law for the Resolution of 
Scientific Issues in Environmental Decision-Making* 

(Environmental Trials and Other Legal Proceedings) 

scienfific ksues in environmental decision-making are too hi& " 

Judges 

Major Problem 

Minor Pro blem 

Not a Problem 

Undecidecl/ 
No Opinion 

Unfarniliar 
With Concept 

Legai Counsel 

42.9% 
(3 3 -4%) 

28.6% 
(22.2%) 

7.1% 
(5 -5%) 

3 1.4% 
(1 6.6%) 

0.0% 
(0.0%) 

Expert 
Scientific 
Witnesses 

66.1% 
(5 1.4%) 

15.3% 
(1 1.9%) 

1 3 -6% 
( 2  0.5%) 

Range 

5.1% 
(3 -4%) 

0.0% 
(0.0%) 

6 1 -4% 
(59.9%) 

14.5% 
(1 4.1 %) 

6.0% 
(5.8%) 

42.9 - 66.1% 
(33.4 - 59.9%) 

14.5 - 28.6% 
(1 1.9 - 222%) 

6.0 - 13.6% 
(5.5 - 10.5%) 

15.7% 
(1 5.3%) 

2.4% 
(2.2%) 

5.1 - 21.4% 
(3.4 - 16.6%) 

0.0 - 2.4% 
(0.0 - 2.2%) 



Table 185 

Financial Costs Associated With Using Administrative Tribunals for the Resolution 
of Scientific Issues in Environmental Decision-Making* 

(Administrative Environmental Hearings) 

- -  11 (The firtancial costs associated witlr using administrative tribunal~ for the resoluiion 
of scientzBc issues in environmental decbion-making are too /rigït " 

I I I I 

Administrative Legal Counsel 
Tribunals 

II Major Pro blem 41.7% 45.5% 1 (31.7%) 1 (30.3%) 

Minor Problem 33.3% 25 .O% 

(1 2.7%) (16.6%) 

Undecideci/ 
No Opinion 

Unfamiliar 0.0% 0.0% 
With Concept (0.0%) (0.0%) 

Expert 
Scientific 
Witnesses 

Range 

*Data without Brackets = Eligible Response % / Data within Brackets = Total Response % 



Appendix 7 

Quantitative Analysis of Research Data 

7.2 Caterrory 1 Results: Problems Meeting Threshold Level of Concern and 
Meeting; a Threshold Level of Consensus 

Responses to Research Survey questions which met the Threshold Level of Concern 
while also meeting the Threshold Level of Consensus are set out below. 

S u w e y  Question Table 

"Problems exist in environmental trials and other Iegal proceedings 
with respect to the quality of scientific information provided in the 
f o m  of expert evidence by expert scientific witnesses." (Initial filter 
question) 

2 

(Judges 56% / Legai Counsel59% / Expert Scientific Witnesses 68%) 

"Problems exist in administrative environmental hearings with respect 
to the quality of scientific information provided in the form of expert 
evidence by expert scientific witnesses." (Tnitial filter question) 

II (Judges 6 1 % 1 Legal Counsel 5 1% 1 Expert Scientific Wimesses 43 %) I 

3 

(Tribunal Members 62% / Legal Counsel 64% / Expert Scientific Witnesses 79%) 

"Inadequate understanding by expert scientific witnesses of the trial or 
other legal proceeding in which they are participating." (Follow-up 
question) 

II "Inadequate understanding by expert scientific witnesses of the 1 5  

4 

administrative environmental hearing process in which they are 
participating." 

II (Tribunal Mernben 56% 1 Legal Counsel 48% 1 Expert Scientific Wimesses 54%) 1 

Inter 
face 

# - 
1 



Survey Question 

"The inability of expert scientific witnesses to function effectively 
within the adversarial system used in environmental trials and other 
legal proceedings." (Follow-up question) 

II (Judges 44% 1 Legal CounseI59% 1 Expert Scientific Witnesses 65%) 

"The inability of expert scientific witnesses to function effectively 
within the adversarial system used in administrative environmental 
hearings. " (Follow-up question) 

II (Tribunal Memben 59% 1 Legal Counsel 58% 1 Expert Scientific Witnesses 72%) 

"A competitiveness factor, wherein expert scientific witnesses are 
motivated to attempt to "win" environmental trials and other Iegal 
proceedings and "defeat" opposing parties (and their expert scientific 
witnesses) involved in the litigation." (Follow-up question) 

II (Judges 67% 1 Legal Counsel5 1% 1 Expert Scientific Witnesses 54%) 

"A competitiveness factor, wherein expert scientific witnesses are 
motivated to attempt to "win" administrative environmental hearings 
and "defeat" opposing parties (and their expert scientific witnesses) 
involved in the litigation." (Follow-up question) 

II (Tribunal Members 65% 1 Legal Counsel 56% 1 Expert Scientific Witnesses 70%) 

"A desire by expert scientific witnesses to have specific scientific 
theories or rnodels validatedhecognized by administrative decision- 
making bodies." (Follow-up question) 

II (Tribunal Members 57% 1 Legal Counsel 41% 1 Expert Scientific Witnesses 52%) 

"The 'compartmentalization' of the roles played by expert scientific 
vritnesses in environmental trials and other legal proceedings, wherein 
expert scientific witnesses provide scientific evidence wihin their areas 
of expertise without a full appreciation of the factual scientific context 
of the hearing in which they are participating." (Follow-up question) 

II (Tribunal Members 59% 1 Legal Counsel 47% 1 Expert Scientific Witnesses 65%) 

Inter 
face 

# 

1 



Survey Question 

"Problems exist in environmental trials and other legal proceedings 
with respect to the communication of scientific information provided in 
the form of expert evidence by expert scientific witnesses." (Initial 
filter question) 

II (Judges 6 1% / Legal Counsel6 1% ,' Expert Scientific Witnesses 8 1%) 
- 

"Problems exist in administrative environmental hearings with respect 
to the communication of scientific information provided in the forrn of 
expert evidence by expert scientific witnesses." (Initial filter question) 

II (Tribunal Members 57% / Legal Counsel 56% / Expert Scientific Witnesses 77%) 

"The use of technical language including jargon and terms of art which 
rnay not be understood by participants in environmental trials and other 
legal proceedings such as judges and legal counsel." 

Il (Judges 72% / Legal Counsel68% 1 Expert Scientific Witnesses 84%) 

"The use of technical language including jargon and t e m s  of art which 
may not be understood by participants in administrative environmental 
hearings such as tribunal members and legal counsel." 

(Tribunal Mernbers 63% / Legal Counsel 67% / Expert Scientific Witnesses 87%) 

"The failure of expert scientific witnesses to effectively cornmunicate 
scientific information to participants in environmental trials and other 
legal proceedings such as judges and legal counsel." 

(Judges 72% / Legal Counsel67% / Expert Scientific Wimesses 85%) 

"Problems exist in environmental trials and other legal proceedings 
with respect to the comprehension/understanding by the courts andor 
legal counsel of scientific information provided in the form of expert 
evidence by expert scientific witnesses." (Initial filter question) i 

II (Judges 56% 1 Legal Counsel73% / Expert Scientific Wimesses 79%) ~ 

Table 

62 

Intei 
face 

# 

2 

2 

2 

2 

3 - 

2 



Survey Question 

"Problerns exist in administrative environmental hearings with respect 
to the comprehension/unders tanding b y administrative tribunals andor 
legd counsel of scientific information provided in the form of expert 
evidence by expert scientific witnesses." (Initial filter question) 

II (Tribunal Mernbers 56% 1 Legal Counsel 56% 1 Expert Scientific Witnesses 77%) 

"The courts do not sufficiently understand the methods of scientific 
inquiry and proof." (Follow-up question) 

(Judges 56% 1 Legal Counsel73% 1 Expert Scientific Witnesses 79%) 

"Legal counsel do not sufficiently understand the methods of scientific 
inquiry and proof." (Follow-up question) 

(Judges 6 1% / Legal Counsel6 1% 1 Expert Scientific Witnesses 72%) 

"Legal counsel do not sufXciently understand the methods of scientific 
inquiry and proof." (FolIow-up question) 

(Tribunal Members 56% 1 Legal Counsel 54% / Expert Scientific Wimesses 77%) 

"The courts do not comprehend the merits and pitfalls of statistical 
analysis provided by expert scientific witnesses." 

II (Judges 6 1% 1 Legal Counsel67% 1 Expert Scientific Witnesses 79%) 

"Legai counsel do not comprehend the merits and pitfalls of statistical 
analysis provided by expert scientific witnesses." (Follow-up question) 

Il (Judges 6 1% / Legal Counsel67% 1 Expert Scientific Witnesses 79%) 

Il "Legal counsel do not comprehend the merits and pitfalls of statistical 
analysis provided by expert scientific witnesses." (Follow-up question). 

II (Tribunal Mernbers 65% 1 Legal Counsel 59% 1 Expert Scientific Witnesses 8 1%) 

"The courts do not comprehend the value premises and professional 
biases which underlie scientific information provided by expert 
scientific witnesses." (Follow-up question) 

II (Judges 6 1% 1 Legal Counsel59% 1 Expert Scientific Wimesses 75%) 

- 
Intei 
face 

# - - 
2 



Survey Question 

"Legal counsel do not comprehend the vdue prernises and professional 
biases which underlie scientific information provided by expert 
scientific witnesses. " (Follow-up question) 

II (Judges 56% 1 Legal Counsel59% 1 Expert Scientific Witnesses 70%) 
- - -  

"Legal counsel do not comprehend the value ~remises and professional 
biases which underlie scientific information provided by expert 
scientific witnesses. " (FoIlow-up question) 

II (Tribunal Memben 56% 1 Legal Counsel 53% 1 Expert Scientific Witnesses 71%) 
-- 

"Legal counsel do not comprehend the key doctrines and ~remises of 
whatever scientific discipline is involved in scientific information 
provided by expert scientific witnesses." (Follow-up question) 

II (Tribunal Mernbers 59% 1 Legal Counsel 57% 1 Expert Scientific Wimesses 72%) 

"Reliance by the courts on cross-examination for the purposes of 
clarieing and testing expert scientific evidence creates a problem in 
circumstances where cross-examination is not conducted or is not 
effectively conducted." (Folow-up question) 

II (Judges 72% 1 Legal CounselG6% 1 Expert Scientific Witnesses 68%) 
- 

"Reliance by the courts on cross-examination for the purposes of 
clari@ing and testing expert scientific evidence creates a problem in 
circumstances where cross-examination is not conducted or is not 
effectively conducted." (Follow-up question) 

II (Tribunal Memben 62% 1 Legal Counsel 56% 1 Expert Scientific Witnesses 77%) 

"Problems exist in environmental trials and other legai proceedings 
where the scientific information provided in the form of expert 
evidence results in uncertainty with respect to one or more scientific 
issues -" (Initial filter question) 

11 (Judges 78% 1 Legal Counsel60% 1 Expert Scientific Witnesses 84%) 
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Survey Question 

- - - --- 

"Translating the level of scientific certainty and uncertainty found 
within scientific information provided in the form of expert evidence at 
administrative environmental hearings into the level of legal certainty 
and uncertainty required to rneet the standards of proof required by 
administrative environmental hearings. " (Follow-up question) 

(Tribunal Members 79% / Legal Counsel 7 1% / Expert Scientific Wimesses 9 1%) 

" 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 at an environmental trial 
or other legal proceeding." (Follow-up question) 

II (Judges 56% / Lepal Counsel47% / Expert Scientific Witnesses 66%) 

"Assigning evidentiary weight to the contradictory or conflicting 
scientific information. " 

(Judges 67% / LegaI Counsel63% / Expert Scientific Witnesses 76%) 

"Distinguishing between scientific information which is widely 
accepted in the scientific community from minority views, new 
theories or what is commonly referred to as 'junk science'." (Follow-up 
question) 

II (Judges 6 1% 1 Legal Counsel64% 1 Expert Scientific Wimesses 82%) 

"Distinguishing between scientific information which is widely 
accepted in the scientific cornrnunity fiom minority views, new 
theories or what is commonly referred to as 'junk science'." (Follow-up 
question) 

(Tribuna1 Members 68% 1 Legal Counsel 54% / Expert Scientific Witnesses 77%) 

"Problems exist in translating scientific information into the decision- 
making standards which are used by the legal system in administrative 
environmental hearings." (Initial filter question) 

II (Tribunal Members 57% 1 Legal Counsel 53% 1 Expert Scientific Witnesses 72%) 
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Il Survey Question 

"Relating scientific information provided in the form of expert 
evidence at administrative environmental hearings to the 'normative' 
(non-quantitative) standards found within environmental legis lation 
(for exarnple, prohibitions against causing " .. . a negative environmental 
impact" or "... harm to fish habitat" which do not specie prohibited 
levels of pollution) to constitute either a major or minor problem at 
administrative environmental hearings . " (Fo llow-up question) 

II (Tribunal Members 63% / Legal Counsel 6 1% / Expert Scientific Witnesses 78%) 

"The fmancial costs associated with using courts of law for the 
resolution of scientific issues in environmental decision-making are too 
high." (Follow-up question) 

1) (Judges 56% 1 Legal Counsel 63% 1 Expert Scientific Witnesses 74%) 

"The financial costs associated with using administrative tribunals for 
the resolution of scientific issues in environmental decision-rnaking are 
too high." (Follow-up question) 

1 (Tribunal Members 57% 1 Legal Counsel 47% 1 Expert Scientific Witnesses 69%) 
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7.2 Category 2 ResuIts: Problems Meeting a Threshold Level of Concern and 
Meeting; a Threshold Level of Discord 

Responses to Research Survey questions which met the Threshold Level of Concern 
while also meeting the Threshold Level of Discord are set out below. 



Suwey Question 

Il "The failure of expert scientific witnesses to effectively communkate 
scientific information to participants in administrative environmental 
hearings such as tribunal members and legal counsel." (Follow-up 
question) 

II (Tribunal Mernbert 63% 1 Lepal Counsel 64% 1 Expert Scientific Witnesses 90%) 

"The distortion of scientific information as a result of the use of cross- 
examination by apposing legai counsel." (Follow-up question) 

II (Judges 55% I Legal Counsel55% 1 Expert Scientific Wimesses 83%) 

"The meanings to be attributed to technical terms (such as jargon and 
terms of art) rnay v q  between expert scientific witnesses (for 
example, the meaning which a civil engineer associates with the term 
"physicai stress" may be very different korn the definition of that terrn 
which would be provided by a biologist)." (Follow-up question) 

I I  (Judges 72% 1 Legal Counsel53% 1 Expert Scientific Witnesses 80%) 
- - 

"The meanings t a  be attributed to technical terrns (such as jargon and 
terms of art) may Vary between expert scientific witnesses (for 
example, the meaning which a civil engineer associates with the term 
"physical stress" rnay be very different from the defmition of that term 
which would be provided by a biologist)." (Follow-up question) 

II (Tribunal Memben 55% 1 Legal Counsel 47% 1 Expert Scientific Witnesses 8 1%) 

"Administrative tribunals do not sufficiently understand the methods of 
scientific inquiry and proof." (Follow-up question) 

(1 (Tribunal Memben 44% 1 Legal Counsel 53% 1 Expert Scientific Witnesses 73%) 
--- 

"Administrative tnbunals do not comprehend the merits and pitfalls of 
statistical analysis provided by expert scientific witnesses." (Follow-up 
question) 

II (Tribunal Mernben 56% 1 Legal Counsel 54% 1 Expert Scientific Witnesses 85%) 
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Survey Question 

"Administrative trïbunals do not comprehend the value premises and 
professiond biases which underlie scientific information provided by 
expert scientific witnesses." (Follow-up question) 

II (Tribunal Memben 52% 1 Legal Counsel 50% 1 Expert Scientific Witnesses 77%) 

"The courts do not comprehend the key doctrines and prernises of 
whatever scientific discipline is involved in scientific information 
provided by expert scientific witnesses." (FolIow-up question) 

II (Judges 44% 1 Legal Counsel62% 1 Expert Scientific Witnesses 78%) 

"Administrative tribunals do not comprehend the key doctrines and 
premises of whatever scientific discipline is involved in scientific 
information provided by expert scientific witnesses. " (Fol low-up 
question) 

II (Tribunal Memben 48% 1 Legal Counsel 5 1% 1 Expert Scientitic Witnesses 77%) 

"Legal counsel do not comprehend the key doctrines m d  premises of 
whatever scientific discipline is involved in scientific idormation 
provided by expert scientific witnesses." (Follow-up question) 

II (Judges 44% 1 Legal Counsel 63% 1 Expert Scientific Witnesses 80%) 

"Problems exist in administrative environrnental hearings where the 
scientific information provided in the form of expert evidence results in 
uncertainty with respect to one or more scientific issues." (Initiai filter 
question) 

II (Tribunal Members 76% 1 Legal Counsel 47% i Expert Scientific Witnesses 88%) 

"Translating the level of scientific certainty and uncertainty found 
within scientific information provided in the form of expert evidence at 
environrnental trials and other legal proceedings into the level of legal 
certainty and uncertainty required to meet the standards of proof such 
as 'proof beyond reasonable doubt' required in crimindquasi-criminai 
trials or 'proof on the balance of probabilities' required in civil triais 
and by the due diligence defence in criminal/quasi-cnminal triais." 

(Judges 67% 1 Legal CounseI 63% 1 Expert Scientific Witnesses 93%) 
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Survey Question 

" Where it appears that scientific information necessary to reduce or 
elirninate the uncertainty relating to a scientific issue is available, but 
such information is not presented as evidence at an environmental trial 
or other legal proceeding." (Follow-up question) 

(Tribunal Members 78% / Legal Counsel 45% / Expert Scientific Witnesses 77%) 

" Where it appears that scientific information necessary to reduce or 
eliminate the scientific uncertainty relating to a scientific issue is not 
irnmediateiy availabie for presentation at an administrative 
environmental hearing, but could be obtained with additional scientific 
investigation." (Follow-up question) 

(Tribunal Members 8 1% / Legal Counsel 45% / Expert Scientific Witnesses 87%) 
-- -- - - - - - -- - - - 

"The adversarial systern used in environmental trials and other legal 
proceedings promotes the presentation of confiicting scientific 
information which creates confusion with respect to the scientific 
evidence," (Follow-up question) 

(Judges 50% / Legal CounseI 47% / Expert Scientific Witnesses 88%) 
- -- -- - . 

" Where irrelevant scientific information is presented at an 
environmental trial or other legal proceeding on behaif of one or more 
parties to the litigation for the purpose of creating rather than reducing 
or eliminating scientific uncertainty relating to a scientific issue." 
(Follow-up question) 

(Judges 50% / Legal Counsel57% / Expert Scientific Witnesses 8 1%) 
- - - - 

" Where irrelevant scientific information is presented at an 
administrative environmental hearing on behaif of one or more parties 
to the litigation for the purpose of creating rather than reducing or 
eliminating scientific uncertainty relating to a scientific issue." 
(Follow-up question) 

(Tribunal Members 73% / Legal Counsel 45% / Expert Scientific Witnesses 74%) 
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Survey Question 

- - -- - 

"Problems exist in environmental trials and other legd proceedings 
when contradictory or conflicting scientific information in the f o m  of 
expert evidence is provided by expert scientific witnesses." 
(Subsequent filter question) 

11 (Judges 6 1% 1 Legal CounseI57% 1 Expert Scientific Witnesses 85%) 

"Problems exist in administrative environmental hearïngs when 
contradictory or conflicting scientific information in the form of expert 
evidence is provided by expert scientific witnesses." (Subsequent filter 
question) 

II (Tribunal Members 74% 1 Legal Counsel 50% 1 Expert Scientific Witnesses 85%) 

Il "Assigning evidentiary weight to the contradictory or conflicting 
scientific information." (Foflow-up question) 

II (Tribunal Members 8 1% 1 LegaI Counsel 59% 1 Expert Scientific Witnesses 86%) 

"Lack of understanding by the courts as to how scientists 
knowledgeable within the area where conflicting evidence exists would 
decide which information they would find most credible." (Foilow-up 
question) 

II (Judges 6 1% 1 Legal Counsel 5 1% 1 Expert Scientific Witnesses 88%) 

"Lack of understanding by administrative tribunals as to how scientists 
knowledgeable within the area where conflicting evidence exists would 
decide which information they would find most credible." (Follow-up 
question) 

II (Tribunal Memben 6 1% 1 Legal Counsel 45% / Expert Scientifc Wimesses 85%) 

"Choosing the scientific evidence of one expert witness over another 
based upon their respective "performances" in giving evidence rather 
than on the basis of the scientific information itself." (Follow-up 
question) 

11 (Judges 50% 1 Legai Counsel68% / Expert Scientific Wimesses 87%) 
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Survey Question 

"Choosing the scientific evidence of one expert witness over another 
based upon their respective "performances" in giving evidence rather 
than on the bais  of the scientific S o m a t i o n  itself." (Follow-up 
question) 

II (Tribunal Memben 69% 1 Legal Counsel 58% 1 Expert Scientific Witnesses 87%) 

"Problems exist in the use of scientific inforrnation to establish the 
decision-making standards which are used by the Iegal system in 
administrative environmental hearings," (Initial filter question) 

(Tribunal Mernbers 58% / Legal Counsei 47% / Expert Scientific Witnesses 72%) 

"'Quantitative' standards established by governments which specie 
prohibited 1eveIs of pollution within environmenial legislation (for 
example, prohibiting the "... release of chemical X into the environment 
in a concentration of 1 part per million") do not accurately reflect the 
current state of available scientific information with respect to the 
effects of pollution on the environment." (Follow-up question) 

(Tribunal Members 68% / Legal Counsel 52% / Expen Scienrific Witnesses 78%) 

"Relating the scientific information provided in the form of expert 
evidence at administrative environmental hearings to the "quantitative" 
standards found within environmental legislation which specifl 
prohibited IeveIs of pollution (for example, prohibiting the "... release 
of chemical X into the environment in a concentration in excess of 1 
part per million." (Follow-up question) 

II (Tribunal Memben 54% 1 Legal Counsel 45% 1 Expert Scientific Witnesses 70%) 

"Relating scientific inforrnation provided in the form of expert 
evidence at environmental trials to the 'normative' (non-quantitative) 
standards found within environmental legislation (for example, 
prohibitions against causing "... a negative environmental impact" or 
"... harm to fish habitat" which do not speciQ prohibited levels of 
pollution) to constitute either a major or minor problem at 
administrative environmentai hearings. " (Follow-up question) 

II (Judpes 50% / Lepal Counsel66% 1 Expert Scientific Witnesses 8 1%) 
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Suwey Question 

"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." (Initial filter question) 

(Judges 6 1% / Legal Counsel53% / Expert Scientific Witnesses 85%) 

"Problerns 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." (Initial filter question) 

II (Tribunal Memben 59% 1 Legal Counsel 45% / Expert Scientific Witnesses 8 1%) 

1 "The existing administrative environmental decision-making process is 

I poorly suited to address scientific issues." (Follow-up question) 

II (Tribunal Mernbers 57% 1 Legal Counsel 47% / Expert Scientific Witnesses 84%) 

"The use of the Iegal adversarial approach in environrnental trials and 
other legal proceedings promotes a confrontational climate which 
inhibits obtaining a consensus in resolving scientific issues." (Follow- 
up question) 

II (Judges 67% / Legal CounseI 57% / Expert Scientific Witnesses 87%) 

"The use of the legal adversarial approach in environmental trials and 
other legai proceedings promotes a conf?ontational climate w l ~ c h  
inhibits obtaining a consensus in resolving scientific issues." (Follow- 
up question) 

II (Tribunal Members 70% / Legal Counsel 45% / Expert Scientific Witnesses 9 1%) 

"The motivations of expert scientific witnesses and legal counsel in 
environrnental trials and other legal proceedings are incompatible, in 
that the primary goal of scientists is the attainment of scientific tmth, 
whereas the primary objective of legal counsel is to resolve 
jurisprudential disputes which may contain scientific issues." (Follow- 
up question) 

II (Judges 6 1% / Legal Counsel45% / Expert Scientific Witnesses 80%) 
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(Tribunal Members 59% / Legal Counsel 45% / Expert Scientific Witnesses 77%) 

Survey Question 

"Decisions by administrative tribuais often fail to acknowledge that a 
degree of 'uncertainty' with respect to scientific issues may exist, 
thereby giving a false sense of scientific certainty to a decision." 
(Follow-up question) 

7.3 Categorv 3 Results: Problems Failing to Meet a Threshoid Level of Concem 
While Meeting: a Threshold Level of Discord 

Responses to Research Survey questions which failed to meet the Threshold Level 
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Survey Question 

II (Tribunal Mernbers 26% 1 Legal Counsel 35% / Expert Scientific Witnesses 57%) 1 

Table 

"Problems exist in administrative environmental hearings with respect 
to the screening by administrative tribunals of those persons who are 
qualified to provide tribunals with scientific information as expert 
witnesses." (Initial filter question) 

33 

II (Judges 17% / Legal Counsel35% / Expert Scientific Witnesses 46%) 1 

. - 

"The 'qualification' procedures which are employed by the courts in 
qual iehg witnesses to give scientific evidence as expert witnesses." 
(Follow-up question) 

"Failure of the courts to define with sufficient precision the areas of 
expertise in which witnesses are qualified to give expert scientific 
evidence." (Fo 1Iow-up question) 

. - 

34 

II (Judges 28% / Legal Counsel37% 1 Expert Scientific Witnesses 53%) 
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Survey Question 

"Failure of administrative tribun& to define with sufficient precision 
the areas of expertise in which witnesses are qualified to give expert 
scientific evidence." (Follow-up question) 

(Tribunal Members 29% 1 LegaI Counsel 42% / Expert Scientific Witnesses 58 %) 

"Failure of administrative tribunals to limit the scientific evidence 
provided by expert witnesses to those defined areas of expertise in 
which they are qualified to give expert scientific evidence." (Follow-up 
question) 

(Tribunal Members 29% 1 Legal Counsel 42% 1 Expert Scientific Witnesses 62%) 

"Distinguishing between the qualifications of expert scientific 
witnesses in situations where two or more experts in the sarne field 
give expert scientific evidence." (Follow-up question) 

II ( ludps 17% 1 Legal Counsel32% 1 Expert Scientific Witnesses 55%) 

"Distinguishing between the qualifications of expert scientific 
witnesses in situations where two or more experts in the same field: 
give expert scientific evidence." (Follow-up question) 

II (Tribunal Members 27% 1 Legal Counsel 38% 1 Expert Scientific Wimesses 58%) 
- 

"The distortion of scientific information as a result of the use of cross- 
examination by opposing legal counsel." (Follow-up question) 

1) (Judges 55% 1 LegaI Counsel55% 1 Expert Scientific Witnesses 83%) 
- - 

"The distortion of scientific information as a result of the use of cross- 
examination by opposing legal counsel." (FolIow-up question) 

II (Tribunal Memben 48% 1 Legd Counsel 4 1 % 1 Expert Scientific Witnesses 84%) 

" Where it appears that scientific information necessary to reduce o r  
eliminate the scientific uncertainty relating to a scientific issue is nat  
immediately available for presentation at an environmental trial or 
other legd proceeding, but could be obtained with  additional scientific 
investigation." (Follow-up question) 

II (Judges 39% 1 Legal Counsel 55% 1 Expert Scientific Witnesses 76%) 
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Survey Question 

-- 

"Where it appears that scientific information necessary to reduce or 
el idnate the scientific uncertainty relating to a scientific issue is not 
available for presentation at an environmental trial or other legal 
proceeding, and cannot reasonably be obtained given the present state 
of science." (Follow-up question) 

II (Judges 33% / Legal Counsel39% 1 Expert Scientific Witnesses 67%) 

"Where it appears that scientific information necessary to reduce or 
eliminate the scientific uncertainty relating to a scientific issue is not 
available for presentation at an administrative environmental hearing, 
and cannot reasonably be obtained given the present state of science." 
(Follow-up question) 

II (Tribunal Mernbers 73% 1 Legd Counsel 36% 1 Expert Scientific Witnesses 77%) 

"The adversarial system used in administrative environmentai hearings 
promotes the presentation of conflicting scientific information which 
creates confusion with respect to the scientific evidence." (Follow-up 
question) 

II (Tribunal Memben 76% 1 Legal Counsel 38% / Expen Scientific Witnesses 85%) 

" Where relevant scientific information is presented at an environmental 
trial or other legal proceeding on behalf of one or more parties to the 
litigation for the purpose of creating rather than reducing or eliminating 
scientific uncertainty relating to a scientific issue." (Follow-up 
question) 

II (Judges 44% 1 Legal Counsel39% 1 Expert Scientific Witnesses 75%) 

"Where relevant scientific information is presented at an administrative 
environmental hearing on behalf of one or more parties to the litigation 
for the purpose of creating rather than reducing or eliminating scientific 
uncertainty relating to a scientific issue." (Follow-up question) 

II (Tribunal Mernbers 63% 1 Legal Counsel 33% 1 Expert Scientific Witnesses 73%) 
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Survey Question 

"Problems exist in the use of scientific information to establish the 
decision-making standards which are used by the legd system in 
administrative environmentai hearings." (Initial filter question) 

11 (Judges 22% 1 Legal Counsel48% / Expert Scientific Witnesses 73%) 
I 

"'Quantitative' standards established by govemments which specify 
prohibited levels of poIlution within envuonmental legislation (for 
example, prohibiting the Y.. release of chemical X into the environment 
in a concentration of 1 part per million") do not accurately reflect the 
current state of available scientific information with respect to the 
effects of pollution on the environment." (Follow-up question) 

Il (Judges 24% / LegaI Counsel 57% 1 Expert Scientific Witnesses 78%) 

"Out of a concern that governments may place too much or too little 
emphasis on scientific information when establishing "quantitative" 
standards which specie prohibited levels of pollution within 
environmental legislation, scientific experts providing advice to 
governments in the setting of such standards may make 
recommendations which do not accurately reflect the current state of 
scientific information (for example, recomrnending Iower 
concentrations of pollution than are scientifically justifieable to ensure 
that adequate safety is maintained)." 

(1 (bdges 22% 1 Legal Counsel38% 1 Expert Scientific Witnesses 65%) 
- 

"Problems exist in translating scientific information into the decision- 
rnaking standards which are used by the legal system in environmental 
trials and other kgal proceedings." (Initiai filter question) 

11 (Judges 39% / Legal Counsel57% / Expert Scientific Witnesses 79%) 

"Relating the scientific information provided in the form of expert 
evidence at environmental triais and other legal proceedings to the 
"quantitative" standads found within environrnental legislation which 
specify prohibited levels of pollution (for exarnple, prohibiting the "... 
release of chemical X into the environment in a concentration in excess 
of 1 part per million." (Follow-up question) 

11 (Judges 39% / Legal Counsel 48% / Expet? Scientific Witnesses 67%) 
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Suwey Question 

"The existing legal process is poorly suited to address scientific 
issues." (Follow-up question) 

(Judges 36% / Legal Counsel 53% 1 Expert Scientific Witnesses 87%) 

"Courts of law are unable to effectively use scientifïc information in 
environmental decision-making." (Follow-up question) 

II (Judges 33% 1 Legal Counsel 45% 1 Expert Scientific Witnesses 75%) 
- - -- - - .  -- - 

"Administrative tribunals are unable to effectively use scientific 
information in environmental decision-making." (Follow-up question) 

II (Tribunal Members 34% / Legal Counsel 35% / Expert Scientific Witnesses 73%) 

"The motivations of expert scientific witnesses and legal counsel in 
administrative environmental hearings are incompatible, in that the 
primary goal of scientists is the attainment of scientific tmth, whereas 
the primary objective of Iegal counsel is to resolve jurisprudential 
disputes which may contain scientific issues." (Follow-up question) 

II (Tribunal Memben 57% / Legal Counsel 36% 1 Expert Scientific Witnesses 8 1%) 
. - -- 

by courts of law are final and c m  not be 
at a Iater date, even if the scientific information 
is based is later found to be incorrect." 

II (Judges 39% 1 Legal Counsel 48% 1 Expert Scientific Witnesses 66%) 

"Decisions by administrative tribunals are final and can not be 
reopenecüreconsidered at a later date, even if the scientific information 
upon which a decision is based is later found to be incorrect." 

II (Tribunal Members 4 1% / Legal Counsel 32% 1 Expert Scientific Witnesses 60%) 

"Decisions by courts of law often fail to acknowledge that a degree of 
"uncertainty" with respect to scientific issues may exist, thereby giving 
a false sense of scientific certainty to a decision." (Follow-up question) 

(Judges 44% / Legal CounseI 49% / Expert Scientific Witnesses 82%) 




