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& ustice Stephen Breyer, in his Introduction to the Reference
= Manual on Scientific Evidence (3d ed. 2011), reminded

o the legal community that “the importance of scientific
accuracy in the decision of [a case in which disputed sci-
entific issues are outcome-determinative] reachfes] well beyond
the case itself.” Natural resource and environmental litigation
is a prime example of the type of case to which Justice Breyer
refers. Natural resource and environmental litigation almost
universally involves conilicting scientific claims. How the con-
flicting science is resolved in those cases may determine what
natural resources are developed, how they are developed, and
what environmental policies are pursued.

Because of the impact on the public welfare of a naru-
ral resources or environmenral cases, judges in such cases
are particularly concemed thar their decisions be predicated
on sound science. Judges understand how lawyers try cases,
They know that lawyers select expert wirnesses who support
their client’s legal position. They know that good lawyers pre-
pare {or coach) their experts before they testify. They know
that cross-exarnination may be used not just to reveal preju-
dice and inconsistencies, but also to ebscure inconvenient
facts and exagperate meaningless differences in the eppos-
ing expert’s opinion. In their reflective moments, judges may
wonder whether they are up to the task of underscanding the
complexities of the scientific issues they are heing asked to
decide. They may wish that they could engage the experts who
so foreefully opine about the complexities of the issues before
them in a dialogue about how those issues should be resolved.
In short, in their reflective moments, judges might wonder
whether the adversary process is the best process for helping
them understand the science upon which their legal decisions
will be based.

A survey of judges, special masters, and administrative law
judges who are affiliated with Dividing the Waters—a netwoark
of judges and quasi-judicial officers who decide water-manage-
ment disputes—revealed that judges have substantial concerns
about advocacy science in the courtroom and the difficul-
ties they encounter whenever they are asked to decide a case
abounding with scientific uncertainty. The survey was one of
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several seemingly serendipitous events leading to what many
would regard as a radical revision of the rules governing the
presentation of scientific testimony in Colorado’s water court
In cases pending in those courts, experts must now meet, wit]
out the attorneys or the parties present, on two occasions

to identify disputed and undisputed issues surrounding their
respective opinions and attempt to resolve the disputed issue:
In addition, before testifying, each expert must sign a declara
tion acknowledging his or her duty to the court and attesting
that the repart does not include anything suggested by some-
ane else (e.g., the lawyer or the client) not reflecting the
expert’s independent judgment.

Seientific Puidence in Woader Cases

The so-called gatekeeping rules governing the admission ¢
expett testimony are one of the principal ways in which the
law has attempred to ensure that the trier of fact considers
only scund scientific evidence. The Frye v, United States test,
requiring the scientific technigue to be “generally accepred,”
served as the predominant threshold test for seventy years
{1923-93). 293 E 1031 (D.C. Cir. 1923), With the U.S.
Supreme Court’s Daubert v. Merrell Dow Pharmaceuticals deci-
sion, the criteria became more rigorous, requiring the judge
to ascertain whether the technique is grounded in the meth-
ods and principtes of the relevant scientific field. 509 U.S. 57
(1993).

The Daubert rules are often of limired use to judges who
decide water-management disputes. One author concludes,
“Empirical assessment of judges’ background and ability to
apply basic scientific and statistical principles suggests they as
not well-equipped for this rask.” Andrew W. Jurs, Balancing
Legal Process With Scientific Expertise: Expert Witness Methe
ology in Five Nations and Suggestions for Reform of Post-Dauber
U.S. Reliability Determinations, 95 Marg. L. Rev. 1329, 1350
(2012). Also, judges, not juries, frequently are the fact-finder
in water-management cases, and decisions about whether to
admit opinion testimony concerning the impact of a propose
water-management action are inevitably predicated on a key
piece of evidence: a hydrologic model, the quality and reii-
ability of which might not be amenable to assessment under
Daubert.

A hydrologic model is a simplified mathemarical represen
ration of a stream system or aquifer. It attempts to predict ho
furure eventrs (be they natural or the resulr of human inter-
vention) will impact the systero. The building of such modek:
is, by its very nature, experimental. Streams and aquifers are
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open: systems and thus vulnerable to uncontrolled inputs; data
are rarely available to define and describe the systems fully;
conceptual models necessarily simplify the system; and uncer-
tainties abound.

The Daubert rest asks whether a model has been peer
reviewed and published, but a hydrologic model’s reliability
depends on its calibration (i.e., how well, had the model previ-
ously been in existence, it would have predicted past events).
Under Dabert, the admissibility of a hydrologic model may
depend on known error rates, but the field data necessary to
assess important components of a hydrologic model, such as
flow-depletion: estimates, might not exist.

Outside the courtroom, a hydrologic model is continually
subjected to hypothesis testing and is reworked as new data are
acquired. In the cutside world (as opposed to the world of the
courtroom), models ate often developed callaboratively, even
when competing interests are at stzke. In short, no hydrologic
model is “scientifically correct.” Models evolve as the hydro-
logic system is monitored, data are collected, assumptions
about the system’s behavior are changed, and the mathemati-
cal expression of those assumptions is revised.

Opinion testimony concerning the impact of a water-man-
agement action can rarely be rendered in the absence of a
hydrologic model, but all models are suspect because of their
complexity, the paucity of data, and their lack of complete
transparency to ali but those who build them.

Uoncerns abour the Adversary System as o
Process for Seeking Scientific Truth

in any water case in which scientific evidence predomi-
nates, three types of participants, whose roles are central o the
case’s outcome, may be found: the lawyers for the parties, the
testifying experts, and the judge as fact-finder. As observed in
the National Research Council’s report The Age of Expert Tes-
timony: Science in the Courrroom, p. 16 (2002) {NCR Report),
the “members of each group are unfamiiiar with the culture
and ‘professional myths' of the other.” The members of each
group when performing their courtzoom assignments acr cut
these professional myths imbedded in their respective cultures.

The lawyers for the parties are partisans. Their goal in the
courtroom is not scientific twuth. Their goal is a definitive
decision in favor of their client. Even when general consen-
sus around a proposition exists in the scientific community,
this consensus is unlikely to appear in the courtroom. Instead,
oppaesing attomeys “seazch out experts from the tails of the
beil-shaped curve so as to strengthen their particular argu-
ments.” NCR Report at 16. For the lawver, the adversarial
process---not scientific consensus—is the threshold to the
truth of the matter; and cross-examination that diminishes an
opposing expert’s opinion is the surgical instrument of choice,
regardless of the scientific merits of the opinion.

Contrast the role of the lawyers with the role of testify-
ing scientists. When testifying, a scientist is imbued with the
methodological norms of the scientific community. Scientific
“truth” is consensus among the members of the scientific com-
munity—a consensus predicated on iterative hypothesis testing
and the rejection and modification of opinions as new insights
are gained into the nature of the underlying phenomenon.
Although embedded in the scientific culture of consensus,
the testifying expert is uncomfortably aware that he or she
is expected to act as an advocate and that both the party for
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whom he or she is testifying and the party’s lawyer expect the
expert to testify in a partisan way. Which of these conflicting
roles—the consensus-seeking truth-seeker or the partisan—
will the expert play when testifying? The law assumes that
a scientist’s testimony will reflect the norms of the scientific
community and not the expectations of the sponsoring clients.
[s this assumption justified?

The judge’s objective in the adversarial process is to render
a decision based on the applicable law, but when the judge is
arbiter of the facts, another objective emerges: to ensure that
the legal decision is predicared on sound science. A judge s
acculrurated in the norms of the legal profession. The judge
is fully aware of the lawyers’ partisan role and anticipates that
the testifying experts will advocate their clients’ cases. The
Dividing the Waters survey provides insight into the depth of
judges’ concerns abour advocacy science in the courtroom.

The survey was conducted by Meriam Masid, as part of
her doctoral dissertation leading to a PhDD in Barth Sciences.
Mariam J. Masid, Reforming the Culture of Partialivy: Diffusing
the Battle of the Experts in Western Water Wars (Oct. 30, 2007)
(PhD? dissertarion, Colorado State University). Seventy-four
judges, special masters, and administrative law judges from
numerous jurisdictions responded to the survey. Among the
survey’s indings:

59% of the respondents reported encountering adversar-
ial bias frequently in an experts testimony;

69% of the respondents reported fundamental irreconcil-
ability of views in the opposing experts opinions;

and 35.8% of the respondents believed that expert
reports had been edited for content; another 31.3% were
uncertain whether editing for content had occurred.

The concluding chapter of the Masid dissertation reports
that a majority of the responding Dividing the Waters judges
were receptive to major expert-witness reforms.

Much of the thinking in the United States about sound
science in the courtroom has focused on the need for a rigor-
ous threshold or gateway test for admirtting expert testimony.
Although questions exist abour whether a rigorous test is the
most appropriate method for protecting juries from fringe sci-
ence, a rigorous threshold test is not of much use when judees
are the fact-finders. The Dividing the Warers survey revealed
what type of help judges need when—as in most water-law
cases—they act as arbiters of the scientific facts. Judges need
assurance that the experts are acting independently of the

© constraints imposed on them by their clients and the law-

vers. Judges need assistance in understanding the complexities
of scientific testimony. In short, judges need access to experts

who will act in an independent capacity as scientific advisers,

teachers, and consultants.

Colorado’s Attempi to Denl with Expert
Rios in Its Woter Courds
In 2006, a long-festering water shortage on Colorado’s
South Platte River came to a head. Drought iny the early 20005
became increasingly severe, and in 2006 water-rights priotities
on the South Platte were enforced in favor of senior surface

rights by forcing the shutdown of hundreds of high-capacity



wells. The shutdown dried up thousands of acres of prime
cropland and caused severe economic and social disruption in
several local communities. The political fallout from the crisis
included loud public complaints about Colorado’s water courts.
These courss, water-rights owners complained, were much toe
slow in making decisions, and participation in a water-court
proceeding was much too expensive.

Colorado’s Supreme Court responded proactively to the
public criticism. On December 4, 2007, the chief justice
established a Water Court Committee of the Supreme Court
and charged the commitree with the task of reviewing the
water-court process and making recommendations on how to
improve the efficiency of the process without adversely affect-
ing the quality of the proceedings. A state supreme court
justice chaired the Warer Court Committee. The committee’s
members included another supreme court justice, two water
judges, state water managers, consiting hydrologists and water
engineers, and, of course, water-law attorneys. The committee
chair appointed several subcommittees.

One of these—the Role of Experts Subcommittee (Experts
Suhcommittee }—was assigned the task of evaluating the
expert-witness process in water-court litigation and making
recommendations for improving the process. Shortly after it
was formed, the subcommittee became aware of the Masid dis-
sertation. The chair of the Water Court Committee had sat on
Ms. Masid’s dissertation committee and had suggested to her
that members of the Dividing the Waters network might par-
ticipate in her contemplated survey. The minutes of an early
meeting of the Water Court Committee reported that the
Experts Subcommittee was “focusing particularly on the rec-
ommendations and conclusions regarding experts in water
cases found in * * * the dissertation of Mariam Masid.” The
Water Court Committee’s minutes and reports, public com-
ments on the committee's reporss, and related information can
be found at www.courts.state.co.us/Courts/Supreme_Court/
Committees/Committee.cfm!Committee_ID=27,
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The Masid dissertation includes a discussion of expert-wit-
ness practices in the courts of England, Wales, and Australia.
It reports that judges in those countries have expressed con-
cerns about expert-witness practices similar to the concems
revealed by the Dividing the Waters survey. The disserta-
tion also reports on expert-witness reform proposals in those
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countries. When interviewing members of the Experts Sub-
committee, we learned that many members were particularly
intrigued by these reforms.

The expert-witness reforms in England and Wales are pred-
icated on the so-called Lord Woolf Repert. Lord Woclf, the
Master of the Rolls (the second most senior judge in England
and Wales}, was commissiened by the Lord Chancellor in the
1990s to study and recommend changes for the rules of civil
procedure for English and Welsh courts in a number of areas,
including expert witnesses.

Lord Woolf’s proposec expert-witness reforms are predi-
cated on two principles: (1) normally only one expert should
testify about the science relevant to the resolution of a legal
question; and {2) an expert’s duty, when called as a witness, is
1o act as an adviser to the court and not as an advocate for the
parties. In his report, Lord Woolf recommended the fellowing
seven guidelines:

{1) As a general principle, single experts should be used
wherever the case (or the issue) is concerned with a sub-
stantially established area of knowledge and where it is
not necessary for the court directly to sample a range of
opinions.

(2) Parties and procedural judges should always consider
whether a single expert cauld be appointed in a particu-
lar case (or to deal with a particular issue); and, if this is
not considered appropriate, indicate why not.

(3) Where opposing experts are appointed they should
adopt a cooperative approach. Wherever possible this
should include a joint investigation and a single report,
indicating aress of disagreement which cannot he
resolved.

(4) Expert evidence should not be admissible unless ali
written instructions {including letters subsequent upon
the original instructions) and a note of any oral instruc-
tions are included as an anmex to the expert’s report.

(5) The court should have 2 wide power, which could be
exercised before the start of proceedings, to order that an
examination or tests should be carried out in relation to
any matter in issue, and a report submitted to the court.

{6} Experts’ meetings should normally be held in private.
When the court directs a meeting, the parties should be
able to apply for any special arrangements such as atten-
dance by the parties’ lega! advisers.

(7) Training courses and published material should pro-
vide expert witnesses with z basic understanding of the
iegal system and their role within ir, focusing on the
expert’s duty to the court, and enahle them to present
written and oral evidence effectively. Training should
not be compulsory.

Lord Woolf, Access ro Justice—Final Report (1996},

Most of these recommendations were incorporated in Parr
35, “Experts and Assessors,” of the Unired Kingdom’s Civil
Procedure Rules {1998).

In Australia, courts have ordered that expert testimony be
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presented through a process known as “hot-tubbing,” which

is the concurrent presentation of expert-witness restimony te
the court. While judges can modify the hot-tubbing process to
fit the circumstances, generally speaking the process has two
parts. Before trial, the experts meet without lawyers to discuss
their individual written reports and prepare a joint report that
sets forth areas of agreement and disagreement. At trial, the
lawyers present their lay witnesses in traditional fashion; how-
ever, the expert witnesses ate called to sit together as a panel
{the hot tub). Each expert summarizes what the expert sees

as the major issues. The experts can comment on the other
experts’ presentations and ask questions of the other experts.
The lawyers then identify topics upon which they seek ro
cross-examine; but before they do, in an apparent effort to save
time, the experts have an opportunity to address those top-

ics. The judges of the Federal Court of Australia have used the
hot-tub approach to the presentation of expert testimony since
the mideighties and the approach is also used in the Land and
Environmental Court of the state of New South Wales.

Hot-tubbing, its preponents claim, results in a much more
illuminating presentation of the science to the court than the
traditional expert-witness approach, In hot-tubbing, all the
experts on the topic are testifying at one rime, answering the
same questions on the same basis. “Because each expert knows
his or her colleague can expose any inappropriate angwer
immediately, and also can reinforce an appropriate one, the
evidence generally proceeds directly to the critical, and genu-
inely held, points of difference.” Justice Steven Rares, Expert
Evidence in Copyright Cases—Current Expert Evidence and
the ‘Hot Tub,” FepErRaL Juniciar Scuorarsare T 22 {2009).

Apart from those discussed in the Masid dissertation,
other approaches have been used to improve the capac-
ity of tribunals to understand and apply scientific evidence.

In his concurrence to General Electric Co. v. Jomer, 522 U.S.
136 (1997), one of the Daubert progeny, Justice Breyer sug-
gested methods to assist trial judges in making determinations
about the admissibility of complex scientific information:
court-appointed experts, narrowing scientific issues at pretrial
conferences, examining proposed experts at pretrial hearings,
and appointing special masters and specially trained law clerks.
The use of special subject-matter courts ot tribunals (where
the judges themselves have the relevant technical or scien-
tific background) may also {acilitate the reliable assessment of
scientific evidence, regardless of the applicable gateway rule.
Japan has created a registry of certified experts. A trial court
can select an expert from this registry, although litigants can
also retain their own expert from this list or otherwise.

Our interviews with selected members of Colorado’s
Experts Subcommittee revealed broad support for reforms
predicated on Lord Woolf’s philosophy that che expert’s pri-
mary duty is to the court. Subcommittee members broadly
supported reforms clarifying and illuminating the disputed
issues. The subcommittee considered and rejected as possi-
ble reforms hot-tubbing and a rule allowing only one expert,
selected by the parties or appointed by the court, to testify
zbout a particular issue.

Ultimately the subcommittee recommended that Warter
Court Rule 11 be amended in ways transforming expert wit-
nesses’ practice from primarily an advocacy practice to a
practice with two overriding objectives: (1) to assure the judge
of each expert’s independence; and (2) to provide tesrimony
assisting the judge in understanding the science in dispute.
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Water Court Rule 11, together with other water-court rules,
was adopted by the Colorado Supreme Court on February 18,
20009,

First, Rule 11 affirmatively states that an expert has a duty
to the court and that the expert’s opinion is provided to the
court under the standards of conduct applicable to the expert’s
profession. The rule expressly prohibits the parties and their
attorneys from instructing their experts to alter their reports
or opinions. The rule also prohibits an expert from altering
his or her opinion or report at the suggestion of another per-
son unless the expert has formed an “independent judgment
about the correctness, accuracy, and validity of the suggested
matter.” To ensure that the expert fully understands the weight
of the obligations assumed when agreeing to appear in court,
each expert must sign a declararion attesting that he or she has
acted in accordance with the foregoing mandates.

Hot-tubbing results in a
much more lluminating
presentation of the science to
the court than the traditional
expert-witness approach,

Second, Rule 11 requires that the opposing experts meet
without the parties or their attorneys present on two occasions:
(1) after the party secking relief from the court has made
its disclosures; and (2) after the opposing parties have made
their disclosures. The purposes of the meetings are to “iden-
tify undisputed mateers” and to “refine and atrempt to resolve
disputed issues.” Within twenty-one days after the second
meeting, the parties’ experts must prepare a joint report setting
forth the “matters of fact and expert opinion” that they dispute
and do not dispute.

Statements made and notes raken during the meetings of
experts are deemed by Rule 11 to be “statements made during
compromise negotiations” and are not discoverable or admis-
sible. The committee comment to the rule suggests that the
expert for the parry seeking relief chair the experts’ meetings.
The comment also contains sample agendas for the meetings
and various tips for conducting them.

The written comments submitted to the Colorado Supreme
Court during the public comment period hefore the Water
Court Rules wete adopted reveal that the expert-witness
reforms were not greeted with universal acclaim. The Water
Law Section of the Colorado Watet Bar, in its written sub-
mission, stated that the section “is not able to present a
consensus, OF even a majority, position with respect to sub-
stantive provisions of the proposed rules” but also urged the
Colorado Supreme Courr to consider carefully the written
comments submitted by several water-law firms. Written com-
ments subimitted by some highly regarded firms criticized the
expert-witness reforms, particularly those requiring experts to
sign declarations acknowledging a primary duty to the court
and requiring experts to meer without the lawyers and clients
present,
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The expert-witness reforms
in Colorado are analogous to
a form of scientific research
known as “adversary
collaboration.”

The impact of Colorade’s expert-witness reforms on trial
practice in Colorado’s water court cannort be assessed at this
point. The rules apply to water cases filed on or after July 1,
2009. In our interviews we have not been able to identify a
case that has actually gone to trial under the new rules. Our
interviews with hydrologists and water engineers suggest that
in pretrial proceedings, the mandatory meeting of experts is
clarifying and illuminating the disputed issues and sometimes
is the caralyst for settlement. One interviewee hypothesized
that the extent to which issues are clarifted could depend on

the chair’s willingness and ability to lead collegial discussions.

Another interviewee expressed concern that while the rules
might simplify trial practice, pretrial practice is more complex
{and more expensive) because more is required of experts dur-
ing the pretrial phase.

The expert-witness reforms in Colorado are analogous to a
form of scientific research known as “adversary collaboration.”
Adversary collaboration, as described by Nebel Prize-winning
psychologist Daniel Kahneman, is a process whereby “scholars
who disagree on the science agree to write a jointly authored
paper on their differences, and sormetimes conduct research
together. In especially tense situations, the research is moder-
ated by an arbiter.” THINKING, FasT anm Stow 234 (2011).

Adversary collaberation does not always resolve scientific
disagreements, but it can enlighten. Kahneman describes an
adversary collaboration that he undertook with a psychologist
holding different views. Kahneman deems this adversary col-
laboration his “most satisfying and productive.” He reports that
at the conclusion of their joint research, the other psychologist
“and | disagreed less than we had expected and accepted joint
solutions of almost all the substantive issues that were raised.
However, we also found that our early differences were mare
than ar intellecrual disagreement.” Id. at 244, If adversary col-
laboration works as well in Colorada’s water courts as it did for
Kahneman, Colorado will have achieved much. %2
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