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Tab 1 – Biographies or CVs

Hana V. Vizcarra
Hana Vizcarra represents clients in complex environmental litigation
matters arising under state and federal statutes and common law claims.
Ms. Vizcarra also counsels clients on environmental compliance and
regulatory matters and environmental aspects of transactions. She has
worked with clients in energy (exploration and production, midstream, and
refining), power production, technology, transportation, mining and other
industries. Her practice also includes counseling clients on international
regulatory developments.
Hana's experience includes: 1
Associate
Washington, DC
1350 I Street, N.W.
Suite 700
Washington, DC 20005-3311
(T) (202) 789-6006

Complex civil litigation matters involving the Clean Air Act,
CERCLA, RCRA, and other state and federal environmental laws such
as:
Defending a Clean Air Act citizen suit also involving state
tort claims for which Ms. Vizcarra briefed motions regarding
fact and expert discovery issues, worked with expert
witnesses, managed aspects of the discovery process, prepared
for depositions, conducted significant research and other
trial preparation activities.

Baltimore, MD
201 North Charles Street
Suite 2210
Baltimore, MD 21201-4150
hvizcarra@bdlaw.com
EDUCATION
Pomona College (B.A.,
International Relations and
Politics, 2003)
Georgetown University Law
Center (J.D., 2010)
BAR ADMISSIONS &
MEMBERSHIPS
District of Columbia
Maryland
Hispanic Bar Association of
D.C.
Women’s Council on Energy
and the Environment
American Bar Association,
Section of Environment,
Energy and Resources
LANGUAGES
Spanish

Drafting briefing to support remand to state court and
defend a motion to dismiss as well as drafting discovery
requests and working with experts in a matter involving
project development and state land use and zoning issues.
Representing a Third Party Defendant in a CERCLA matter
as part of a Joint Defense Group.
Counseling clients on regulatory and enforcement matters involving
the Department of Transportation (FMCSA and PHMSAA),
Environmental Protection Agency, Department of Interior (BSEE,
BOEM, BLM), and other state and federal agencies.
Advising clients on changing legislative and regulatory frameworks at
the state, federal and international levels. For example, providing a
comprehensive review of the regulatory framework for electronic waste
in certain Latin American countries and tracking domestic and
international regulatory developments for shale gas development and
hydraulic fracturing.
Counseling clients on environmental aspects of transactions: including
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Hana V. Vizcarra,
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conducting due diligence, reviewing contract documents, aiding
clients in developing risk allocation and liability mitigation options,
and advising international and domestic clients on U.S. law regarding
contaminated properties and voluntary cleanup programs.
Aiding clients in the permit transfer and notification process following
a sale or merger.
Prior to her legal career, Hana spent seven years working in political
campaign communications and research. Hana also represents pro bono
clients in immigration law matters. Hana is an active member of the
Women’s Council on Energy and the Environment.
1

WASHINGTON, D.C.

MARYLAND

Experience listed here includes work done at prior law firms.

NEW YORK

MASSACHUSETTS

NEW JERSEY

TEXAS

CALIFORNIA

Lis Castillo Nelis, Ph.D.
Senior Scientist
Ecological & Biological Sciences
Seattle
(425) 519-8743
lnelis@exponent.com

Dr. Lis Nelis’ primary expertise is in the effects of anthropogenic and natural stressors on ecosystems and native
populations. Her work has special relevance to endangered species and other populations at risk from human-caused
environmental disturbances including chemical and oil spills. This work includes disturbances to habitat, invasive species,
grazing, erosion, and climate change. She is experienced in planning restoration, management, conservation, and monitoring
studies. Dr. Nelis has evaluated Natural Resource Damage Assessment claims regarding oil spills and has provided litigation
support on a wide range of issues. She also uses her extensive analytical and programming skills to database, analyze, and
model large data sets in support of these claims.
Dr. Nelis has 14 years of experience conducting and managing environmental studies in three states and on two different
continents. She has provided scientific and strategic consultation to government agencies on management plans for a national
park, including support in negotiations between government officials and local residents.
Dr. Nelis’ research expertise includes designing and implementing large-scale, long-term, experiments that explore the fate of
stressed ecosystems. In her work she integrates field data with mathematical models to make data-based predictions about
ecosystem outcomes. She is skilled in the ecological application of Ricker Models (often used in fishery research), Markov
Chain Models, and other matrix models. She programs in Matlab and in R.

CREDENTIALS & PROFESSIONAL HONORS

Ph.D., Evolutionary Biology, University of Chicago, 2008
M.S., Evolutionary Biology, University of Chicago, 2004
B.S., Evolutionary Biology, Michigan State University, 2000, honors
Certified Senior Ecologist, Ecological Society of America, 2015
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Morrison Institute for Population and Resource Studies Research Grant, Stanford University, 2012
SACNAS Leadership Institute Award, 2012

LANGUAGES

Spanish

PUBLICATIONS
Nelis LC. Life form and life history explain variation in population processes of a grassland community invaded by exotic
plants and mammals. PLoS ONE 2012; 7(8):e42906.
Nelis LC. Grouping plant species by shared native range, and not by native status, predicts response to an exotic herbivore.
Oecologia 2012; 169(4):1075–1081.
Nelis LC, Wootton JT. Treatment-based Markov Chain Models clarify mechanisms of invasion in an invaded grassland
community. Proceedings B, The Royal Society of London 2010; 277:539–547.
Schmidt KA, Nelis LC, Briggs N, Ostfeld RS. Invasive shrubs and songbird nesting success: Effects of climate variability and
predator abundance. Ecological Applications 2005; 15(1):258–265.
Presentations
Nelis LC, Ladau J, Sanders NJ, Fitzgerald K, Heller NE, Appel JS, Gordon DM. The impact of the invasive Argentine ant
(Linepithema humile) on association network structure of native ant species in Northern California. Ecological Society of
America, 2012.
Nelis LC. Do population dynamic parameters differ between native and exotic grassland species? Ecological Society of
America, 2010.
Nelis LC. A double-blind study with Argentine ant researchers: Do native and exotic plants have fundamentally different
roles in the community? Ecological Society of America, 2011.
Nelis LC. Effects of exotic herbivores and disturbance on invasion success: Does shared evolutionary history matter?
Ecological Society of America, 2008.
Nelis LC. An investigation of synergistic interactions among invasive species. Ecology and Evolution Departmental Natural
History Seminar, University of Chicago, 2008.

Lis Castillo Nelis | Exponent, Inc. | www.exponent.com
rev:08/04/2016

Nelis LC, Wootton JT. Using Markov models to examine mechanisms of interaction among multiple invasions on Robinson
Crusoe Island, Chile. Ecological Society of America, 2007.
Nelis LC. Effects of invasive rabbits on exotic grassland plants. Ecology and Evolution Departmental Natural History
Seminar, University of Chicago, 2007.
Schmidt KA, Nelis LC, Briggs NM, Ostfeld RS. Climatic variability and predator abundance mediate the interaction between
an invasive shrub and nesting success in a woodland songbird. Ecological Society of America, 2004.

PROFESSIONAL AFFILIATIONS
Society of Environmental Toxicology and Chemistry
Ecological Society of America
Society for the Advancement of Chicanos and Native Americans in Science—SACNAS
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Yesenia Villaseñor
Assistant General Counsel
Exelon Corporation (Chicago, IL)
Yesenia Villaseñor is a mother, world-traveler and an advocate for judicial,
ethnic and socio-economic justice. Her accomplishments range from
achieving asylum relief for a tortured West African political refugee to assisting Central
American children facing deportation. Ms. Villaseñor is currently an Assistant General Counsel
with Exelon Corporation and was formerly an Environmental, Health & Safety attorney at
Caterpillar and an associate at the law firm of Drinker Biddle & Reath. Ms. Villaseñor graduated
from Chicago-Kent Law School and earned her MS in Environmental Management from the
Stuart School of Business. She serves as a volunteer and pro-bono attorney for organizations
including the National Immigrant Justice Center. She has also served on the board of the
Hispanic Lawyers Association of Illinois (HLAI) as well as co-chaired the HLAI’s JD Mentors
Program for 5 years. She has received numerous recognitions for her pro bono work including a
2010 award for Excellence in Pro Bono from the Northern 9 District of Illinois and the Chicago
Chapter of the Federal Bar Association in a child abduction case under The Hague Convention.
Ms. Villasenor currently serves in the capacity as legal advisor to the Illinois State Chapter of
The League of United Latin American Citizens. She is the first female to serve in the capacity as
legal advisor to the Illinois State Chapter of The League of United Latin American Citizens. In
addition to her contributions in the legal profession, Yesenia is passionate about the subject of
Climate Change and Environmental Sustainability. In 2009, she was selected to join the Climate
Reality Project, an organization founded and chaired by former Vice President and Nobel
Laureate, Al Gore. The Climate Reality Project is dedicated to unleashing a global cultural
movement demanding action on the climate crisis and includes volunteers from around the
world. As a volunteer, Yesenia provides free presentations on the issue of climate change,
audiences have included middle & high school students at various schools and the FBI Chicago
Office as part of Hispanic heritage month. As of late, Ms. Villaseñor has taken on another role as
a talk show host for a sustainability pilot produced by Mainstream Media Inc.

Nikki Adame Winningham
Counsel
Tel 973.597.2534 Fax 973.597.2535
E-mail: nadame@lowenstein.com

Practice
Nikki brings years of hands-on experience to her work in environmental litigation, regulatory compliance, and
transactional support related to air, water, waste, and site remediation issues. Aided by her undergraduate- and
graduate-level training in environmental engineering, she has a keen understanding of the complex technical and
regulatory requirements that shape the field of environmental compliance. Clients also value Nikki’s effective
communication with regulators, a skill she acquired while working for state and federal environmental regulatory
agencies.
Nikki advises a diverse roster of clients, from global corporations and private real estate entities to family-owned
businesses. She handles an array of environmental issues that arise from corporate and real estate transactions, as
well as federal and state regulatory issues applicable to operating businesses, which include appropriate handling of
asbestos, PCBs, and other hazardous substances.
Prior to joining the firm, Nikki practiced in Texas, where she focused on environmental permitting and enforcement
matters, administrative litigation, and appeals.

Representative Experience
•

•

1

Regulatory and Transactional
o Represents industrial and commercial clients conducting site remediation under CERCLA or NJ
ISRA, including the acquisition of real property, coordination with environmental consultants and
regulators, and negotiation of access and easement agreements.
o Represents and counsels industrial clients regarding compliance with RCRA and Clean Air Act
construction and operating permits, including corrective actions and revising the permits.
o Represents national and international clients on environmental due diligence issues relating to the
acquisition of real property throughout the United States, including drafting environmental
provisions related to liability for state and federal environmental, endangered species, and historic
preservation obligations, and implementing engineering and institutional controls.
o Counsels clients regarding sustainability disclosures (e.g., conflict minerals) in SEC filings.
Environmental Litigation
o Represents industrial clients in class action toxic tort suits alleging property damage and injury from
groundwater plumes and vapor intrusion in state and federal courts.
o Represents national and international corporations in CERCLA Superfund administrative and
litigation proceedings involving multiple responsible parties alleged to have contaminated large
river systems and upland sites.
o These matters also involve natural resource damages. Represents creditor committees of debtors
with environmental obligations and liabilities.
o Represents global corporations and private real estate entities involved in contribution and cost
recovery suits under CERCLA and the NJ Spill Act.
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Education
•
•
•

Tulane University Law School (J.D., 2004), cum laude
Cornell University (M.E., 2000)
Cornell University (B.S., 1999)

Affiliations
•

New York State Bar Association
o Committee on Women in the Law

Publications
•
•
•
•
•
•
•
•
•

"Conflict Minerals Rule Disclosures Update: D.C. Circuit Maintains Status Quo," Richard F. Ricci,
Laura R. Kuntz, Nikki Adame Winningham, Kate Basmagian, Corporate Finance & Securities Client Alert,
September 21, 2015
"Remediation Timeliness Does Not Create Common Law Liability...For Now," Richard F. Ricci, Nikki
Adame Winningham, Environmental Client Alert, August 17, 2015
"Fourth Circuit Addresses CERCLA Arranger Liability," James Stewart, Nikki Adame Winningham,
Environmental Client Alert, April 16, 2015
"Be Wary Of Inadvertent Waivers In Contamination Claims," Richard F. Ricci, Nikki Adame
Winningham, Law360, September 11, 2014
"Litigants: Be Wary of Inadvertent Waivers of Claims," Richard F. Ricci, Nikki Adame Winningham,
Environmental Law & Litigation Client Alert, September 3, 2014
"June 2, 2014 Conflict Minerals Disclosures Deadline Remains in Effect," Richard F. Ricci, Laura R.
Kuntz, Nikki Adame Winningham, Corporate Finance & Securities Client Alert, May 2014
"D.C. Circuit Obscures SEC Conflict Minerals Reporting Obligations," Richard F. Ricci, Laura R.
Kuntz, Nikki Adame Winningham, Corporate Finance & Securities Client Alert, April 2014
"Fighting Conflict with Transparency: Conflict Minerals Disclosures Due Soon," Richard F. Ricci,
Laura R. Kuntz, Nikki Adame Winningham, Corporate Finance & Securities Client Alert, February 2014
"Emergency Coastal Permitting Rules To Be Published, Opening 30-Day Public Comment Period,"
Richard F. Ricci, Nikki Adame Winningham, Environmental Law & Litigation, May 2, 2013

Bar Admissions
•
•
•
•

2

2013, New York
2014, New Jersey
2004, Texas
2014, Washington
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Tab 2 – Course Materials

Designing, Performing, and Reviewing Toxicity Tests
for Effective Presentation in Reports and Journals
ABSTRACT

INTRODUCTION

Arguably, the experimental design and
performance of the toxicity tests are critical to
the validity and usability of toxicity test results,
but few consider the importance of peer-review
in this process. The backbone of the scientific
process is founded on the requirement of
transparency of the methods and results
employed such that another researcher has
sufficient information to reproduce the study.
Often, individuals believe that the peer-review
process is only needed to publish a paper in a
peer-reviewed journal. It is often believed that
research submitted to non-peer-reviewed journals
or books, or research in stand-alone reports does
not need the same degree of transparency and
reproducibility. This is one reason that there
is a mountain of poorly-executed studies with
inadequate (if not incorrect) data and conflicting
results that often leave data users baffled and
confused. Screening the literature and only
using studies from peer-reviewed outlets that are
held to the highest levels is one way to address
this concern; however, many chemicals or test
species lack sufficient studies from peer-reviewed
sources. Although established practices, such
as “Good Laboratory Practices” (GLP), typically
result in using appropriate protocols and
promote transparency through documentation
requirements, they may not always ensure that
the study was adequately performed despite
a solid track record of past performances.
Through the use of case examples, this paper
will discuss important considerations for the
design and performance of toxicity tests as well
as the presentation of the results, discussion, and
conclusions. Additionally, we will recommend
internal and external review strategies for all
types of communications, not just papers for
peer-reviewed journals.

•

The quality and integrity of scientific reporting has become a much-discussed issue

•

Article retractions have increased in recent years

•

Scientists often feel pressure to generate and publish impactful research and research
organizations often create “headline” oriented press releases that can be taken out of context

•

•

•

Protocols and practices attempt to reduce publishing questionable results
––

Software to identify plagiarism

––

Multiple peer-review protocol to conduct independent reviews

“Sound Science” (SETAC 1999)
––

––

Peer reviews do not often catch all fabrication or falsification
––

•

SETAC’s Initiatives on High Quality
Science

Raw data such as the bench sheets, original data sheets, etc., are not often reviewed

Data reproducibility by other scientists is another level of protection, but not often done

Our Responsibility as Scientists
“Researchers, because they are authors
and reviewers of scientific papers, which
are the sources that feed the channels of
science communication, are responsible
for quality in the first place...” (Roland
2009)
“Quality communication will not be
achieved without thoroughly rethinking
current practices and training in the
scientific community” (Roland 2009)

National Science Foundation’s Key
Findings and Recommendations on Robust
and Reliable Science (Bollen et al. 2015)
•

•

•

•

•

Evaluate the reproducibility of the
findings, especially instrumental findings
for the paper
Replicate a study by using similar
methods and procedures
Often research has some unique
conditions, making reproducibility or
replicability difficult
Inconsistent findings could be due to the
failure to generalize across dissimilar
conditions in diverse studies rather than
a lack of relationships between variables
Confirmation bias may exist due to
a tendency to search for or interpret
information in a way that confirms one’s
preconceptions or hypotheses

•

––

––

––

––

1
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TEST DESIGN AND PERFORMANCE

CONCLUSIONS AND RECOMMENDATIONS

In a recent review of a large ecotoxicity study with acute and chronic toxicity tests, we found the
following deficiencies, many of which could be found elsewhere in the published literature:

•

Unfortunately, we found many examples of studies in published reports and journals lacking
in scientific quality and transparency, as have others

•

Publication is easier than ever, thus critical review is even more important

•

Tests initially appeared to be adequately performed and reported

•

However, deeper reviews uncovered limited or missing information, and some tests were
inadequately performed

Be attentive to how the public might
use our research results
Be a vigilant voice demanding
research of the highest quality,
reported with the least amount of bias

Ensure objectivity in review, editing,
and presentation in all of their
publications (ET&C, IEAM, SETAC
Globe, workshop proceedings and
books)

––

Work can be self-published online or published by predatory journals with minimal standards

––

Often once something is published, it is difficult to completely remove discredited or subpar
research, so these papers often continuously appear throughout the literature and, in many
instances, lose the context of being discredited by the scientific community

––

No reference toxicant testing

––

––

Test and culture monitoring benchsheets were
not provided

A priori selection of some test endpoints and
quality assurance variables

––

Use of pseudoreplicates

•

Results should be transparent to reduce the potential for investigator bias

Limited water quality measurements during
test duration

––

Test treatments were unequally spaced
resulting in biased NOECs and LOECs

•

The peer-review process must be made more robust at all stages

Used a non-standard acute exposure
duration

––

––

SETAC recently formed a subcommittee
on this topic; goals include:
––

William L. Goodfellow, Jr.1, Margaret E. McArdle2, and Konrad J. Kulacki2

––

––

Use of mixed age of adult organisms and
the young produced were highly variable

Create a culture of objectivity in
presentations at all SETAC-sponsored
events, meetings, and workshops

––

Incorrect daily observations of the young
produced (e.g., young were not cleared
from test vessels following counts)
Results were commingled over many days
and could not be independently verified,
making assessment impossible

•

Develop continuing education
opportunities for SETAC members
about scientific integrity
Be a leader in the community
conversation about scientific bias,
ethics, and transparency
For more information see the February
2016 SETAC Globe Article by
A. Fairbrother

––

Internal and/or external (peer-) review process should always be established prior to the start
of any study

––

Conduct peer review of all documents to ensure that the results are effectively communicated,
represented by the data, and do not over reach in the conclusions

––

Caution should be taken in setting up reviews to give minimally-biased assessments

––

In some cases, it may be appropriate to include several reviewers to review specific parts of
the research

––

When a team of reviewers are used, one reviewer should evaluate the entire body of work

In the absence of critical review prior to publication of results, more responsibility falls to readers
to view science skeptically
––

Often when questionable science is observed, readers do not know how to proceed

––

The new SETAC committee on Scientific Integrity is working on providing training

––

SETAC’s journals have developed best practices for article review

LITERATURE CITED
PRESENTATION/DISCUSSION OF RESULTS
Our review of many published studies found:
•

Numerous instances of cherry picking published studies to support study results

•

Often potentially influencing variables are downplayed or even ignored

•

Citing unpublished data or personal communications to support study results

•

Some studies had small sample sizes with the findings inappropriately scaled

•

Cases of far-reaching statements and absolute certainty

•

Mentioning findings (or stretching findings) in the abstract and/or
conclusion that are not supported in the results

•

Repurposed data that did not comply with the guidelines of the new
purpose
––

Different data quality objectives between original study and new one

•

Inferences of cause versus effect relationships

•

Inappropriately-applied statistics to support study conclusions

Bollen, K., J.T. Cacioppo, R.M. Kaplan, J.A. Krosnick, and J.L. Olds. 2015. Social, Behavioral,
and Economic Sciences Perspectives on Robust and Reliable Science. Report of the Subcommittee
on Replicability in Science; Advisory Committee to the National Science Foundation Directorate for
Social, Behavioral, and Economic Sciences. May, 2015.
Fairbrother, A. 2016. New Subcommittee on Scientific Integrity. SETAC Globe 17 (Issue 2), February
18, 2016.
Roland, M-C. 2009. Quality and integrity in scientific writing: prerequisites for quality in science
communication. Journal of Science Communication(JCOM) 8(2)A04.
SETAC. 1999. Sound Science. Technical Issue Paper. Society of Environmental Toxicology and
Chemistry. http://c.ymcdn.com/sites/www.setac.org/resource/resmgr/publications_and_
resources/setac_tip_soundsci.pdf.

Science in the Courtroom
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Science Selections

Boden and Ozonoff re-examine whether litigation-based science
should be treated differently from other science offered as evidence in
Examining Standards for Litigation-Based Research the courtroom. They conclude that it shouldn’t. Their contentions
include an assertion that cross-examination by attorneys aided by
Over the last 20 years, the term “junk science” has gained increasing
competent experts, not just journal peer review, also serves the ends of
use by defendants in toxic tort litigation as a pejorative phrase to
justice. They further argue that any science is subject to a variety of
discredit health effects data that do not meet some standard for scibiases; for example, they write, studies funded by pharmaceutical
entific validity—or, some say, that are favorable to the interests of
companies or investments by corporations in research agendas tend to
plaintiffs. Proponents of tort reform have argued that many large
favor their own economic interest. Finally, the authors argue that
jury verdicts are the unjustified products of questionable scientific
tougher standards for litigation-generated science unfairly burden
data presented by plaintiff lawyers to easily swayed jurors. Courts
plaintiffs.
have responded by raising the bar that scientific evidence must
In her article, Jasanoff agrees that restrictions placed on litigationexceed in order to be admitted as evidence. But has this change probased science following Daubert are misconceived because the scienduced sound results? Is there really a distinction between litigationtific knowledge needed to resolve legal disputes often arises only in
based science and other science? In a mini-monograph in this issue,
response to litigation. Rather than assign judges the role of gatekeep5 articles examine these questions and others that arise when examer, a more sensible approach, she writes, would be for judges to
ining the juncture of science and litigation [EHP 116:116–147].
assume the position of referee. In this role, judges would “focus on
Acknowledging that conflicts of interest are an inherent compothe process through which litigation science is generated rather than
nent of science-based litigation, authors Ronald L. Melnick, Kristina
on its validity or invalidity. They would be in a position to structure
A. Thayer, and John R. Bucher of the NIEHS conclude that public
agreements among the parties that would be most conducive to prohealth decisions to allow exposure to possible carcinogens should not
ducing relevant and reliable knowledge.”
rely “on untested hypotheses that are promoted to explain away
In a fourth article, Carol J. Henry and James W. Conrad, Jr., of
adverse outcomes.” Their article focuses specifically on rodent carthe American Chemistry Council focus on the role of federal agencies
cinogenicity studies and examines how strict attention to design and
rather than that of the courts. They write that the quality of agency
evaluation can reduce inaccurate conclusions and provide data that
scientific research and testing is already subject to a variety of stanare useful for evaluating human
dards and practices (e.g., the
health risks.
Federal Information Quality Act,
The authors cite early animal
and peer review and transparency
studies on benzene as an example
in research practices), and argue
of poor design that failed to detect
that these standards and practices
carcinogenic effects, even though
allow agencies to judge the quality
epidemiologic studies demonstratof work regardless of the reason
ed a causal association between
for which it was created. They also
benzene exposure and leukemia in
point out that federal agencies are
humans. Those early studies
required to accept and fairly conemployed too few animals, insuffisider information provided by any
cient controls, too short a study
interested person in the course of
duration, and inadequate levels of
decision making.
exposure. In addition, the authors
In the last paper, William R.
Should research conducted expressly for court use be held to
write, “evaluations that are based
Freudenburg of the University of
higher standards than any other research?
on incomplete necropsy or
California, Santa Barbara, takes a
histopathology, do not combine
critical look at the nature of bias
related tumor effects, fail to adjust
itself, concluding that scientists
for differences in animal survival,
oftentimes are not conscious of its
or incorrectly use historical coninfluence on them. Drawing from
trol data would not be expected to
personal experience, Freudenburg
produce reliable information on
describes litigation-based research
chemical carcinogenesis.”
he conducted for a company that
Courts, meanwhile, have also
never tried to censor his work and
taken steps to reduce the likeliconsistently praised him for being
hood of “junk science” influencing juries. Two of the articles in the
principled and credible. But he subsequently came to realize that
mini-monograph, the first by Leslie I. Boden and David Ozonoff
praise for his objectivity actually encouraged him to interpret his findof the Boston University School of Public Health and the other by
ings in ways that would favor his corporate sponsors more than if they
Sheila Jasanoff of Harvard University’s Kennedy School of
had tried to tell him what to say. The problem, he writes, was “the
Government, examine the assertion that science conducted to suptemptation to start changing my own judgments . . . in response to
port litigation must be held to tougher admissibility standards than
their repeated insistence that it was precisely my independent and sciother science. Appeals Court Judge Alex Kosinski made this claim
entific credibility that they valued.”
in 1995 in response to the Supreme Court remand in Daubert v.
The articles in the mini-monograph share a common thread:
Merrell-Dow Pharmaceuticals, Inc., deciding that judges were
when science is used to serve the purposes of litigation or administrahenceforth required to assume roles as gatekeepers with the respontive proceedings, great care is needed to ensure its proper deployment,
sibility of culling out unreliable expert evidence. As the authors
and a courtroom judge is probably not the appropriate person to
describe, many courts following Daubert have held that research
decide on the reliability and relevance of scientific evidence.
conducted specifically for the purpose of a litigation is inherently
Furthermore, the perception that bias is inherently bad or avoidable
less reliable than other science.
may itself be biased. –Richard C. Dahl
Environmental Health Perspectives
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Preparing For The Imminent Rise Of Citizen Science
Law360, New York (June 24, 2016, 12:21 PM EDT)  The rise of citizen
science will pose major challenges to industry in environmental
permitting, compliance, enforcement and risk management. Fueled by
advances in information and monitoring technologies, adapted by a
public that is concerned about its “personal environment,” and fostered
by the U.S. Environmental Protection Agency, citizen science is starting
to generate data that does not fit easily into the traditional
environmental compliance and risk management model.

Advances in Information and Monitoring Technology
The EPA blandly describes citizen science as “projects and programs
that engage the public in scientific investigations, such as asking
questions, collecting data and interpreting results.”[1] In that sense,
citizen science is not new; after all, members of the public have long
volunteered to assist or be subjects in university or government studies.

Delmar R. Ehrich

What is new is that advances in information and monitoring technologies increasingly put portable,
small, lowercost monitoring devices into the hands of individuals or groups interested in air or
water quality in their personal environments.[2] Indeed, some are attached to smart phones.[3]
Data collected by individual devices can be sent to a central database, where this “crowdsourced”
data can be aggregated and evaluated.[4]

The EPA Fosters the Development and Use of Citizen Science
The EPA has developed “tool boxes” to provide interested citizen users with resources to collect,
analyze, interpret and communicate environmental data.[5] For example, the EPA has developed
the “Air Sensor Toolbox for Citizen Scientists,” which includes information about sampling
methodologies, calibration of monitoring devices, and interpretation of data.[6] The EPA recently
trained citizen scientists from each of the 10 EPA regions on the use of this toolbox and best
practices for conducting community air monitoring.[7]
Recognizing that the quality of data from small, portable monitoring devices is not (yet) typically
of the same quality as compliance data from continuous emission monitoring and other devices,
the EPA also works with technology developers to meet the stringency required to provide credible
data and to make these lowercost alternatives to traditional monitoring more acceptable to
scientists and engineers.[8]
The EPA provides grants to enable communities to collect their own environmental data for use in
evaluating local environmental conditions, such as high rates of asthma in industrial
neighborhoods.[9]

Enabling Communities to Monitor Environmental Conditions
Nongovernmental organizations and community activists have always had the legal authority to
threaten or bring citizen’s suits. However, doing so typically involves a large (and limiting)
expenditure of resources, particularly to parse voluminous monitoring reports or gather their own
data.
https://www.law360.com/articles/810714/print?section=energy
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The EPA’s next generation compliance strategy aims to put compliance information directly into
the hands of the community, through advance monitoring, realtime reporting requirements and
other “transparency” measures.[10] The EPA will incorporate these strategies in all enforcement
actions in fiscal years 2017 through 2019.[11]
Emission sources and related control and monitoring equipment often are within facility
boundaries, where citizen science devices don’t reach (and likely do not yet generate data
equivalent to static compliance monitors.) Recent enforcement actions[12] and regulations suggest
that the EPA seeks to move compliance points to the “fence line” of facilities, where communities
may be better able to collect their own data using new portable air monitoring devices.[13] Some
within the EPA advocate for designing rules to support citizen monitoring.[14]

New Tools to Assess Risk From Local Sources of “Pollution”
The EPA is developing several risk screening tools, including the CommunityFocused Exposure and
Risk Screening Tool (CFERST), which is a geographic information system and resource access
web tool designed to support community partners making decisions to reduce pollution and
minimize exposures. Future versions may include “ongoing human exposure science.”[15] It will
be available to the EPA and its community partners (although the EPA has not announced plans to
make CFERST available to the regulated community.)[16]
One major hurdle for plaintiffs in “toxic tort” lawsuits by neighbors of industrial facilities is the
legal requirement to demonstrate exposure to an injurious agent in sufficient concentration to
cause personal injury or property damage. If CFERST aggregates existing emission data and
provides relevant “exposure science,” those hurdles may be reduced.

Citizen Science Will Change Environmental Risk Management
States and localities will likely be burdened by having to evaluate the data collected by citizen
scientists to determine if the information is credible and whether some state or local action is
necessary. A business suggested to be contributing to elevated risk in an area, based on
crowdsourced data, will be burdened in determining whether it is credible — it will be difficult to
test whether the data are accurate, unbiased and reproducible, and what, if anything they mean
about risk to human health.
Citizen science data may eventually undermine the existing permit system of environmental
compliance based on emission limits, measured by static emission monitoring devices. It may lead
to additional regulation to prevent poorly defined “effects” beyond facility boundaries.
Nuisance and other toxic tort lawsuits may be easier to bring, based on more available data
purporting to demonstrate that neighbors and others have been exposed to contaminants.

What Can Companies Do to Prepare?
Companies should monitor developments in analytical devices and EPA tool boxes for such
devices. The EPA has been very open about its efforts to foster citizen science. At a minimum, a
qualified environmental engineer or other professional should monitor the EPA’s activities and
announcements.
It may be prudent, however, for other companies to engage in a more thorough, privileged
evaluation. Such companies might include those with significant air emissions or waste water
discharges, facilities that already have neighborhood complaints about emissions, or those with
facilities in communities identified as overly burdened from an environmental justice standpoint.
Legal counsel should direct a privileged evaluation by qualified professionals regarding how such
citizen science devices might be used around company facilities, what they might show, how that
data compare to compliance monitoring data, and how the company might respond to complaints
based on such data.
Monitor what the EPA is doing with respect to citizen science. Has it made grants to any
community groups to conduct citizen science projects that might be directed at company facilities?
https://www.law360.com/articles/810714/print?section=energy
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Is there anything in the EPA’s various screening and mapping tools about a company facility?
Track what the EPA is doing with next generation compliance enforcement actions and
settlements, and in particular whether the EPA utilized citizen science generated data. This is a
lowcost way to anticipate what the EPA might next seek as best practices or requirements for
your industry, such as transparency with affected communities, fence line monitoring, and new
compliance requirements.
Based on these evaluations, companies should review, and, if necessary, revise their existing
environmental management and compliance plans. Companies should also evaluate their
communication plans. How do we communicate with the regulators, the public, customers,
employees and other constituencies about whether conditions are safe? Do we need to do more to
engage our communities about what we do, and how we manage those operations?

Conclusion
Citizen science is developing rapidly. Companies will confront information about their facilities, the
provenance and accuracy of which will likely be unclear. Preparing now is prudent. Accurate and
timely communication with the public about environmental and public health conditions at
company facilities will be critical.
—By Delmar R. Ehrich, Faegre Baker Daniels LLP
Del Ehrich is a partner and leader of the environmental practice area at Faegre Baker Daniels' in
Minneapolis.
The opinions expressed are those of the author(s) and do not necessarily reflect the views of the
firm, its clients, or Portfolio Media Inc., or any of its or their respective affiliates. This article is
for general information purposes and is not intended to be and should not be taken as legal
advice.
[1] https://www.epa.gov/sites/production/files/201409/documents/citizensciencefactsheet.pdf
[2] http://aircasting.org/
[3] http://www.smithsonianmag.com/innovation/withwearabledevicesthatmonitorairquality
scientistscancrowdsourcepollutionmaps180954556/?noist
[4] http://aircasting.org/ for “Aircasting” in which data from individual AirBeam users is
aggregated.
[5] https://www.epa.gov/airresearch/airsensortoolboxcitizenscientists
[6] https://www.epa.gov/airresearch/airsensortoolboxcitizenscientists
[7] https://www.epa.gov/airresearch/communityairmonitoringtraining
[8] https://cfpub.epa.gov/si/si_public_record_report.cfm?
dirEntryId=277270&simpleSearch=1&searchAll=sensor+evaluation+report
[9] https://www.epa.gov/sites/production/files/2015
03/documents/citizen_science_toolbox_ironbound_community_fact_sheet.pdf
[10] https://www.epa.gov/compliance/nextgenerationcompliance
[11] https://yosemite.epa.gov/opa/admpress.nsf/0/25662047ebab45a085257f5d0071b4a0?
OpenDocument
[12] See BP Whiting Consent Decree, which required company to install and operate a fence line
monitoring system for benzene and to report results to a publiclyaccessible website.
https://www.epa.gov/enforcement/bpwhitingsettlementflaring
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[13] See EPA’s Petroleum Refinery Sector Risk and Technology Review and New Source
Performance Standard Rule, which, among other things, requires continuous fence line monitoring
of benzene concentrations. 80 Fed. Reg. 75,1777 (Dec. 1, 2015)
[14] Hindin and Silberman, Designing More Effective Rules and Permits, The George Washington
Journal of Energy and Environmental Law, Spring 2016, volume 7 No. 2, at 113
[15] http://www.cumulativeimpacts.org/documents/CFERST_Qs&As_152011.pdf
[16] https://www.epa.gov/healthresearch/communityfocusedexposureandriskscreeningtoolc
ferst
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Enviro Citizen Science: Promises, Perils And Protections
By Lester Sotsky, Michael Daneker and Eric Rey, Arnold & Porter LLP

Law360, New York (November 14, 2016, 12:16 PM EST)  Last week’s election of
Donald Trump as president portends many changes in public policy and government
administration, including in the realm of environmental protection. While it is far too
early to predict the exact ways in which those changes will play out or how they will
affect the role of citizen science, we believe citizen science is here to stay. Indeed, we
postulate that citizen science activism and its potential significance in disputed,
controversial or highly publicized environmental matters most likely will grow in inverse
proportion to any perceived or real paring back of environmental enforcement and
regulation under the new Trump administration. With that backdrop, we discuss the
current state of affairs and some of its challenges and opportunities.
Citizen Science is what its name suggests: the pursuit, collection, analysis and
communication of “scientific” information that may be of interest on any topic. Citizen
science has been defined by the Office of Management and Budget as voluntary public
participation in the scientific process “in ways that may include formulating research
questions, conducting scientific experiments, collecting and analyzing data, interpreting
results, making new discoveries, developing technologies and applications, and solving
complex problems.”[1] For our purposes, we will focus on the environmental field, one
of the more popular and rich areas in which citizen science has taken root. Our goals
here are to (1) describe the landscape and current frameworks surrounding citizen
science; (2) discuss some of its promises; (3) identify potential perils; and (4) suggest
concretely what prudent, interested parties might do about this brave new world, both
proactively and after the fact.

Lester Sotsky

Michael D. Daneker

At its core, citizen science involves the collection and examination of data or other
information by ordinary citizens in two broad forms: direct and verified. Direct citizen
science consists of raw (not validated) data or information collected by the citizen.
Verified citizen science concerns those data that have undergone validation and
verification by a professional scientist qualified in the relevant field. Both these forms of
citizen science are widely used and have utility. Within the realm of citizen science,
there are various subfields and manifestations.
For example, included within citizen science are crowdsourcing and crowdmapping.
Crowdsourcing is when an agency or program calls or solicits openly for voluntary
assistance from a large group of individuals.[2] Crowdmapping is a subset of
crowdsourcing whereby individuals or organizations call upon volunteers for geographic
information or other information within a particular geographical area. This information
often is used to make collaborative maps.[3]

Eric A. Rey

President Barack Obama’s administration has made a pointed effort to encourage federal agencies, including
the U.S. Environmental Protection Agency, to incorporate citizen science and crowdsourcing into their existing
programs.[4] The administration has stressed the following principles with respect to citizen science:
1. Equal standards — holding citizen science to the same standards of quality as traditional or
conventional science;
2. “Opendata policy” — making the data readily accessible to the public; and
3. Project quality — the citizen science project of the federal agency should “contribute directly to a goal
or need” of that agency’s mission.[5]
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In some cases, citizen science is a “bottoms up” enterprise, where the collection of data is designed and
accomplished by individuals interested in the subject, either personally or as an organization. In other cases,
toolkits are provided by a project “host,” which can include regulatory agencies such as the EPA. In fact, the
EPA has initiated a number of different programs in support of the Obama administration’s opendata policy
and its advocacy of citizen science.
For example, the EPA maintains several publicly accessible databases into which citizens may enter data and
from which they can share data. These include: the RealTime Geospatial Data Viewer,[6] which is a free,
webbased tool that anyone may use to upload air quality data and observe how this data interacts with other
data sets; and the Facility Registry Service, a website that allows anyone to search and view detailed facility
reports for all regulated facilities in their area.[7]
Perhaps more controversial is the EPA’s CommunityFocused Exposure and Risk Screening Tool (CFERST),
which is another free, webbased database that provides a mapping tool to assess or understand cumulative
risk in a community.[8] The fascinating thing about CFERST is that it allows citizen scientists to compare air
quality data that they collect with data from other sources or models. Its purpose, according to the EPA, is to
“provide[] information to help users identify environmental issues in their communities, learn about these
issues, and explore exposure and riskreduction options.”[9] As we discuss further below, that noble
aspiration necessarily intertwines with enormous potential for mischief and complication in the traditional
exercise of local, state, and federal permitting and regulatory oversight of activities and businesses that have
inherent environmental impacts.
Toolboxes will vary by project, but are typically available online and include links to guidebooks, reports on
different equipment, techniques for collecting and monitoring data, and blogs or news stories related to the
project. Lay mapping, sometimes referred to simply as “mapping,” is a tool for crowdsourcing citizen science
activities within a geographically limited area.[10] The project will update a map of the area with
observations submitted by citizen scientists via text message, voicemail, email or uploaded directly to the
online host. Typically, anyone can submit to and view the reports on the map. The maps may also include
pictures of the observed area.

What’s Good?
It is selfevident that more information and data, additional observations and an enlargement of the database
against which particular scientific theses or conclusions are tested is, on the whole, a good thing. This
assumes, of course, that weaknesses or flaws in the collection, production and dissemination of citizen
science — each discussed, along with other concerns in the following section below — are either overcome or
corrected. All stakeholders have an interest, ultimately, in public policy and individual decisions that rest
soundly on good science, where science is relevant.
A few members of the regulated community might reflexively anticipate that all citizen science will be bad, at
least for them. We question that assumption. All too often, for reasons of resource limitations, compression
of time and other factors,[11] regulators and other decision makers, including those subject to regulation,
make important decisions about environmental health and protection, human health and the impact of
releases into the environment on the basis of projections, modeling and other inferential or methodological
means. Bits of data strewn across the landscape of “available literature” are strung together to draw
inferences, presumptions and conclusions. Expanding the universe of data that has been collected in the real
world can only help improve the accuracy of our assessments of risks and impacts. (The preceding and other
observations in this section assume, for its purposes, that fundamental weaknesses or potential flaws in
citizen science are neutralized or overcome before its results are utilized.)
To take but one illustration, the (fictional) Gevinch Corporation manufactures a very important chemical
intermediate used in numerous industrial and consumer applications, at its facility in a heavily developed
area adjacent to the Mississippi River, where industry and residential communities live side by side. A risk
assessment, newly initiated by the EPA, concludes that this principal product manufactured singularly by
Gevinch poses risks of cancer previously unanticipated when released into the ambient air surrounding the
facility. The facility has long been in compliance with its permit, and the local cancer registry — as well as
employee health records at the plant — do not indicate any disproportionate increase or incidence of the
suspected cancers in either population.
However, based on the new risk assessment, the EPA and its state counterpart conduct a complicated
modeling exercise, resting on various assumptions, taking into account all manner of sophisticated “fate and
transport” dynamics in the dispersion and transformation of the chemical into “daughter products” under
normal ambient conditions. On that basis, the regulators calculate that if the plant were to release a total of
more than 42 tons per year of the newly assessed chemical, the community would face unacceptable levels
of risk.
https://www.law360.com/articles/861534/print?section=energy
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Hearing this, energized activists in the community fan out across adjacent neighborhoods, armed with toolkits
and other devices provided by both federal/state regulators and environmental nongovernmental
organizations to take samples of ambient concentrations. Senior management at the Gevinch Corporation
shivers at the prospect of what these “citizen scientists” will find, though neither they, the regulators nor the
community are quite sure of what the newly collected data will show.
After an exhaustive collection of data far exceeding what the agencies themselves typically collect, followed
by rigorous application of the quality controls and peer review required by both the letter and spirit of OMB
and EPA guidance, the large data set is reduced to a credible, substantial collection of ambient concentrations
of the chemical and its degradation products. Lo and behold, it turns out that in the actual environment, the
chemical dissipates and degrades to a far greater degree than expected, and emissions a full order of
magnitude higher than the 42 tons per year estimated by the finest “modeling” methodologies would pose no
greater risk to the community than exists in countless communities throughout the United States.

What’s Troublesome?
Many have already observed that there are several pitfalls from which citizen science may be prone to suffer.
In the environmental setting, these pitfalls include: poorly or subjectively designed studies with a result
oriented predisposition; lack of professional expertise in data collection and analysis; skewed sampling; and
data manipulation. In the simplest terms: when it comes to matters of environmental science, the protection
of human health and the environment, and risks associated with exposures to various releases and chemicals
in the environment, different segments of our society come to the issues with a range of experiential,
ideological, moral and belief biases.
It is hardly arguable that we live in an age in which substantial segments of our society are suspicious and
distrustful of the government, the “experts,” corporations, public health officials and other players in the
constellation of our national institutions. It has become difficult, if not impossible, to defend cases before
juries when the contestants are (1) a sympathetic, lone individual or group of ordinary people versus (2) a
faceless, large multinational corporation alleged to have failed to protect the community from hazards that
one or more experts are willing to testify under oath have caused or risk serious injury. Why? Because of the
lack of trust in other socalled “experts.”
Citizen science in the environmental field operates in this highly charged, skeptical environment. Many fear
that citizen scientists will utilize the opportunities, toolboxes and sponsorships available to them to prove that
which they already believe: the modern industrial state is poisoning its people. Armed with more equipment
and encouraged by the government, local communities may set about seeking to establish that which they
fear, suspect or think they already know: harmful levels of pollution are everywhere.
This is not to say that populations are not exposed to pollution or that all current exposures are benign.
Rather, it is to suggest that one of the troublesome aspects in the emergence of citizen science is its ready
utility by advocates and lawyers predisposed to believe or argue — sometimes for personal selfinterests —
that harm is being understudied, underestimated or undermeasured. One must therefore look very critically
at the design, conduct and analysis of the collection of environmental data to be sure that intentionally or
unwittingly such citizen science is not feeding today’s rampant skepticism, if not paranoia. In the succeeding
section, we address some of the ways in which that care can and should be taken.

What Should Lawyers Do About the Risks and Challenges of Citizen Science?
A considerable body of academic literature has developed around the subject of data quality and systematic
or sampling biases in citizen science.[12] Notably, there has yet to be judicial consideration, or a great deal
of legal academic discussion, about the value and implications of citizen science, particularly as it relates to
the highly contested and often controversial subjects of facility siting, environmental protection standards and
human health risk assessments.[13] Yet, the risks and rewards for protagonists in all manner of
environmental and associated public health disputes are potentially enormous.
We postulate that parties who may be affected by the theories and conclusions advanced by or drawn from
citizen science can and should address them critically both prophylactically and after the fact. Beginning with
prophylactic measures, it strikes us that an interested party can readily identify — given today’s wealth of
publicly available databases — data gaps that may be relevant to important regulatory, permitting or other
public policy decisions affecting the operation of industrial and other enterprises whose impacts upon the
surrounding environment and communities may be an issue. Where such data gaps exist, interested parties
other than ordinary citizens have the opportunity to fill those gaps themselves. In other words, why wait for a
citizen science project, potentially illdesigned or poorly conducted, to fill a known data gap?
Historically, the regulated community has tended to be wary of collecting data for fear of what it might show.
The infamous “bloody glove” experience in the O.J. Simpson trial is an instantaneous reminder to lawyers and
nonlawyers of the perils of advancing evidence as proof of the truth of an assertion before one knows
https://www.law360.com/articles/861534/print?section=energy
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whether it is true. With that fear in mind, some have utilized the protections afforded by the attorneyclient
privilege to undertake confidential data collections and analyses, hoping they might “deep six” any bad
findings or, alternatively, waive the privilege and publicly assert the information, if helpful.
More recent history has demonstrated that the use of the privilege for such purposes is a thin veil, leading to
still further caution about initiating voluntary data collection.[14] The world is changing, however. The advent
and undoubted future growth of citizen science puts at risk the implicit assumption that by not asking the
question or collecting the data, a regulated party may proceed more safely in an atmosphere of limited data
than in an atmosphere of comprehensive data. Stated differently, it may prove to be the case that the threat
or risk of prospective citizen data will and should compel more proactive data collection and analysis by
parties whose conduct, facilities or releases and products are the subject of critical review from the
standpoint of environmental impacts or human health risks.
A second and more limited prophylactic measure for the regulated community and its defense counsel is to
be highly alert to, educated about and possibly engaged collaboratively with local citizen science projects. If
the data will be collected and analyzed anyway, is it prudent to rely on the citizen scientists or individual
regulators to ensure the absence of critical biases or other flaws in the collection, methodology, assumptions
and analyses of such projects? To us, the question answers itself and is rhetorical.
Indeed, a company that proactively engages with enlisted citizens in joint pursuits may generate significant
goodwill that pays later dividends. For example, among our clients, one elected to join citizen scientists in
postcleanup monitoring of an old industrial site and to collaborate with citizen scientists in the remediation of
a habitat. Both experiences reinforced positive ties with the community, ties that may be beneficial to the
company in the future. A cautionary note is warranted here, however. Looking ahead to possible future
litigation defense, there may be issues with the admissibility of citizen science results (or whether an expert
can rely on information or data collected through citizen science). If a company is involved in the underlying
citizen science project, it could give rise to an inference that the results constitute admissions against
interest.
A third and more dramatic prophylactic measure would be to identify practices and materials whose risks are
either known or believed to be so great that the prospect of collecting and analyzing additional data is
demonstrably untenable. One can posit that if the circumstances are so fraught with risk, should those
practices or materials be changed ab inito?
Finally, there are certainly a number of other things that lawyers and their clients should be anticipating and
doing in respect of citizen science to minimize its perils and realize its promises, after the fact. The first of
these, of course, is to insist that the science meet the rigorous tests enunciated by the Obama administration,
embraced by reputable members in the scientific community, and expressly stated by the EPA in its policies,
programs and guidance.[15]
According to the administration’s policy on citizen science, citizen science should be held to the same
standard as traditional science.[16] This broad principle is especially true when citizen science is utilized in a
professional capacity, such as peerreviewed scientific studies by scientists or to inform an agency action.
Second, one should insist that agencies strive for an opendata policy where all project data, applications and
technologies are available to the public.[17] Failing that, citizen science could operate more like a Star
Chamber.[18] And lastly, we should ensure that citizen science projects truly engage “the public” (i.e., not
just particular protagonists) and “contribute directly to a goal or need” of the agency.[19]
If lawyers and their clients are proactive in facilitating and reaping the benefits of citizen science, instead of
merely reacting to its potential downsides, citizen science may become a welcome development in the
environmental field for all those involved.

Lester Sotsky and Michael D. Daneker are partners and Eric A. Rey is an associate at Arnold & Porter LLP in
Washington, D.C.
The opinions expressed are those of the author(s) and do not necessarily reflect the views of the firm, its
clients, or Portfolio Media Inc., or any of its or their respective affiliates. This article is for general
information purposes and is not intended to be and should not be taken as legal advice.
[1] Memorandum from John P. Holdren, Assistant to the President for Science and Technology and Director of
the Office of Science and Technology Policy, to the Heads of Executive Departments and Agencies, on
Addressing Societal and Scientific Challenges through Citizen Science and Crowdsourcing, at 1 (Sept. 30,
2015),
https://www.whitehouse.gov/sites/default/files/microsites/ostp/holdren_citizen_science_memo_092915_0.pdf.
https://www.law360.com/articles/861534/print?section=energy

4/5

1/20/2017

Enviro Citizen Science: Promises, Perils And Protections  Law360

[2] Federal Crowdsourcing and Citizen Science, The Federal Community of Practice on Crowdsourcing and
Citizen Science (CCS), http://www.digitalgov.gov/communities/federalcrowdsourcingandcitizenscience/
(last visited Oct. 9, 2016).
[3] Id.
[4] Holdren, supra note 1.
[5] Id. at 23.
[6] Real Time Geospatial Data Viewer Frequently Asked Questions, Environmental Protection Agency,
https://www.epa.gov/hesc/realtimegeospatialdataviewerfrequentlyaskedquestions#what_for (last
visited Oct. 9, 2016).
[7] Facility Registry Service, Environmental Protection Agency, https://www.epa.gov/enviro/facilityregistry
servicefrs (last visited Oct. 9, 2016).
[8] CommunityFocused Exposure and Risk Screening Tool (CFERST), Environmental Protection Agency,
https://www.epa.gov/healthresearch/communityfocusedexposureandriskscreeningtoolcferst (last
visited Oct. 9, 2016).
[9] Id.
[10] See supra note 2.
[11] See generally Dave Owen, Mapping, Modeling and the Fragmentation of Environmental Law, 2013 Utah L.
Rev. 219 (2013) (explaining the development and use of modeling in environmental law).
[12] Tomas J. Bird et al, Statistical Solutions for Error and Bias in Global Citizen Science Datasets, 173
Biological Conservation 133 (2014).
[13] See, e.g., Sharona Hoffman, Citizen Science: The Law and Ethics of Public Access to Medical Big Data,
30 Berkeley Tech L.J. 1741 (2015).
[14] See, e.g., Haney v. Range ResourcesAppalachia LLC, No. 257 WDA 2015, 2016 WL 386390 (Pa. Super.
Ct. Jan. 29, 2016) (rejecting a natural gas drilling company’s assertion of privilege over reports prepared by
environmental consultants the company had retained to analyze the air pollution impact of the company’s
drilling activities); Scott v. Chipotle Mexican Grill Inc., 94 F. Supp. 3d 585 (S.D.N.Y 2015) (rejecting a food
company’s assertion of privilege over a report prepared by outside labor consultants the company had hired
to analyze the merits of an alleged Fair Labor Standards Act violation).
[15] See Holdren, supra note 1.
[16] Id.
[17] Id.
[18] See generally Pennsylvania v. Muniz, 496 U.S. 582, 59497 (1990) (describing the Star Chamber as a
“starkly brutal[]” “inquisitorial method of putting the accused upon his oath and compelling him to answer
questions designed to uncover uncharged offenses, without evidence from another source” or any ability to
confront one’s accuser or the purported evidence).
[19] See Holdren, supra note 1.
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Today’s Discussion
• Assessing science (what makes something
“good” vs. “bad” science?)
− Benefits and pitfalls of published, peer-reviewed science
− Risks and benefits of citizen science

• Using environmental science
− Litigation
− Regulation, Enforcement, Remediation
− Transactions/Due Diligence

• Panelists’ experiences / Questions
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Assessing Science

4

Assessing Science: Challenges and
Value of Published Science
Published, peer-reviewed
science important to fact
finders
• Can support expert
qualifications (Fed. R. Evid.
702) and establish reasonable
reliability of expert opinion
(Fed. R. Evid. 703)
• Published papers provide
persuasive heft
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Assessing Science: Challenges and
Value of Published Science
But challenges exist
• Publications as advocacy tools
• Varying degrees of quality
• Errors, bias, and
misinterpretation possible
• Publication and peer-review does
not automatically lead to
“generally acceptable” methods
or findings
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Assessing Science: Challenges and
Value of Published Science
How to Publish
1. Do research and analysis
2. Write paper
3. Submit for peer review by
qualified individuals

Source: http:bit.ly/x2pms8.

4. Revise
5. Publish
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Assessing Science: Challenges and
Value of Published Science
How to Publish
1. Do research and analysis
2. Write paper
3. Submit for peer review by
qualified individuals
4. Revise
5. Publish

Source: http:bit.ly/x2pms8.

Low-quality online
journals, a quick
path to publication
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Assessing Science: Methodological
Errors
• Inadequate replication
• Improper sampling and
pseudo-replication
• Sample mishandling
• Missing information
• Ability to identify errors
• Examining the significance
of findings
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Assessing Science: Bias and
Advocacy
• Signs of bias
−
−
−
−
−

Assumptions not stated
Alternatives not transparent
Uncertainties not discussed
All data not used
Cited literature incomplete/biased

• Signs of advocacy
−
−
−
−

Funding sources
Authors
Self-citations
Methodological issues (cherrypicked data, lack of
reproducibility)

10

Assessing Science: Citizen Science
• What is citizen science?
• What are the benefits /
issues?
• How is it being used?
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Assessing Science: The Role of the
Scientist
Good scientists do NOT
advocate for your client
• Unbiased science
• Defensible
• May find bad news
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Assessing Science: Finding a
Scientist
Several options
• Academic
• Government
• Small shop consultant
• Large practice consultant

13

Using Environmental Science
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Litigation
• Importance of
environmental science in
litigation
− Discovery, settlement, trial

• Use of experts (testifying
and non-testifying)
• Using good science to
combat bad
− Daubert
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Enforcement, Regulation,
Remediation
• Development of regulations
• Enforcement
• Discussions with regulators
− Assessing regulator’s
scientific support
− Providing scientific support
for positions with regulators

• Determining proper
remediation approaches
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Why are Scientists/Experts Essential to
Environmental Regulatory Compliance?
• Need for Environmental Regulations is
derived from science
− Clear Air Act (1970’s) - dense, visible smog in
many of the nation’s cities, and industrial centers
identified health risks from pollutants
− Clean Water Act (1948/1970’s) – burning rivers,
massive fish kills, and closed beaches
− Resource Conservation & Recovery Act (1970’s) –
growing amounts of solid wastes, uncontrolled
land disposal, and groundwater contamination
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Why are Scientists/Experts Essential to
Environmental Regulatory Compliance?
• Scientists & Experts are significant
players from the initial rulemaking to all
phases thereafter
− Significant role in writing the laws
− Standards in the laws are all based on scientific studies
on what is healthy & safe for humans and the
environment
− Compliance and non-compliance is determined with
data that scientists and experts help to gather and
interpret against those standards
− Need for modifying, repealing, or other substantive
regulatory changes are based on science
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Cuyahoga River Fire (circa 1952)
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Manhattan Skyline enveloped in
heavy smog in May 1973

Chester Higgins/NARA
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Los Angeles in Heavy Smog in
September 1973

Gene Daniels/NARA
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Specific Examples
1. Experts Assist with OSHA/Industrial Hygiene issues
to ensure employees are provided a safe working
environment.
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Specific Examples
2. Scientists/Experts help to assess, monitor and
determine Company’s ongoing operational impact on
species
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Specific Examples
3. Scientists help to justify
when compliance may
be impracticable or how
to make the impossible
to possible
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Global Transactions

• Due diligence
− General assessment of risks
− Bona fide purchaser
protections
− Phase I / II assessments
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Global Transactions
• Challenges in Global
Transactions
− Multiple regulatory
jurisdictions
− Accessibility of properties
− Ability to conduct full
assessments
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Global Transactions
• Using environmental
science to manage
challenges in
international
transactions
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Engaging Local Communities
• Science can help engage
local communities during
permitting / siting process
of a project.
• How can science impact
permitting discussions and
your relationship with the
local community?
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Questions and Further Discussion

Panelists’ Experiences
• Impacts on global business
− How have your companies
and clients used
environmental science?
− What are some good / bad
experiences you’ve had or
seen involving proper /
improper use of science?
− How has science impacted
your companies’ / clients’
marketing and public image?
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Thank You!

This presentation is not intended as, nor is it a substitute for, legal advice. You should consult with legal
counsel for advice specific to your circumstances. This presentation may be considered lawyer advertising
under applicable laws regarding electronic communications.
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Tab 4 – Attendee Takeaway

Effectively Use Environmental
Science in a Global Business

Resources

HNBA CCC - Miami

Panel Contacts
Moderator
Hana V. Vizcarra
Beveridge & Diamond PC
hvizcarra@bdlaw.com
(Washington DC)
Panelists
Lis Castillo Nelis
Exponent
lnelis@exponent.com
(Seattle, WA)
Yesenia Villaseñor
Exelon Legal Services
Yesenia.villasenor@exeloncorp.com
(Chicago, IL)
Nikki Adame Winningham
Lowenstein Sandler LLP
nadame@lowenstein.com
(Roseland, NJ)
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