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Mission/Vision/Core Values

Mission

Toxicology Excellence for Risk
Assessment (TERA) is a non-profit
and tax-exempt organization designed for
scientific and educational purposes.

Our mission:
To support the protection of public health
by developing, reviewing and communicating
risk assessment values and analyses; improving risk methods through research;
and, educating risk assessors, managers, and the public on risk assessment issues.
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Vision
TERA was founded on the belief that an independent
non-profit organization can provide a unique function
to protect human health by conducting scientific research
and development on risk issues in a transparent and
collaborative fashion, and communicating these results
widely.

Core Values
TERA is an independent non-profit and as such we embrace our core principles and values
in all our activities. These core principles guide day-to-day TERA operations - from our
consideration of new projects and sponsors, to our scientific evaluations and
communication of results.
+ Honesty and integrity
+ Independence
+ Transparency
+ Collaboration

4 | 2014 TERA Annual Report

Board of Directors
DATE INDICATES YEAR OF CURRENT ENDING TERM

Michael Dourson, PhD
(perpetual)2
President
Toxicology Excellence for Risk
Assessment
Gail Charnley Elliott, PhD (2015)
HealthRisk Strategies
Mike Fremont, PhD (2014)
Rivers Unlimited
Jennifer L.S. Knaack, PhD (2015)
Department of Pharmaceutical
Sciences
College of Pharmacy & Health
Sciences
Mercer University
Laurie Kraus, PhD (2016)

Gregery S. Romshe, CMA (2015)
VICE CHAIR and FINANCE
COMMITTEE CHAIR
The Procter & Gamble Company
Jon L. Seymour, PhD (2014)
AUDIT COMMITTEE MEMBER
Martin L. Stephens, PhD (2016)
Johns Hopkins Center for
Alternatives to Animal Testing
Philip E. Tobin, PA-C, MPAS (2016)
NOMINATING COMMITTEE
MEMBER
Department of Physician Assistant
Studies
James D. Wilson, PhD (2016)
CHAIR
Chase D. Wright, CPA (2016)
AUDIT COMMITTEE CHAIR

James Rock, PhD (2016)

1

Directors serve 3 year term; date indicates ending year of current term, 2 Michael is an ad hoc member of the Board of
Directors as the President of TERA.
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SCIENCE
an overview














Active portfolio
We currently have over50 active projects with a wide
range of sponsors including government, industry, and
other collaborations



SOT
We have 13 presentations or posters
o Other meetings: TRAC, ISES, SETAC, SRA, OTR

 Collaborative initiatives
o Beyond Science and Decisions – Alliance for Risk
Assessment
o Occupational Alliance for Risk Science
o Kidschemicalsafety.org
o International toxicity estimates for risk (ITER)

 Courses across the globe
o
o

Indonesia: SOT Global scholar follow-up training
Israel: planning private courses
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a busy year…

WV TAP Peer Review of the MCHM
Screening Level Last winter the people of Charleston
West Virginia complained of a licorice odor from their
water. A coal-cleaning chemical, MCHM, had spilled from a storage tank into the Elk River
and contaminated the community’s water supply. With very limited health effects data, the
Centers for Disease Control and Prevention (CDC) provided the state with a screening value
of 1 ppm for 4-methyl-1-cyclohexanemethanol (MCHM). One month after the spill,
measurements were below the detection limit yet some people could still smell the
chemical’s characteristic licorice odor, leading the Governor of West Virginia to fund an
independent group - the West Virginia Testing Assessment Project (WV TAP) - to conduct
research to address the inconsistent results and convene an independent panel to evaluate
the health protection of the CDC screening level.
TERA was asked to organize and convene an independent peer review panel to review the
available data and determine whether the screening value that the CDC provided the State
was protective of public health. The TERA panel of five experts (Shai Ezra, Mekorot, Israel
National Water Company Ltd.; James Jacobus, Minnesota Department of Health; Stephen
Roberts, University of Florida; Paul Rumsby, National Centre for Environmental Toxicology
at WRc plc, UK; and Michael Dourson, TERA) met in Charleston to review the toxicological
literature and screening values. The Panel derived a short-term health advisory of 120 ppb
for MCHM based on a NOEL of 100 mg/kg-day from a 4 week study (Eastman, 1990). This
study and effect level were the same as that used by CDC for its advisory. However, the
panel differed from CDC in several regards, including adjusting the experimental dose for
the five days per week dosing regimen and accounting for the public’s exposure via other
routes.
See http://www.tera.org/Peer/index.html for a copy of the panel’s report.
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Ecotoxicology
The TERA Ecotoxicology and Ecological Risk Assessment
Program is turning 1! This year has been an exciting one with a lot of projects
coming to fruition and new networks and collaborations developed. We are excited as this
program grows and are looking forward to more exciting work in 2015. Below are some
exciting highlights of the Program’s first year.
Project Spotlight: State Sponsor - Maine Board of Pesticides Control: This project is
examining whether pesticide residues have the potential to affect lobsters by reviewing
the open literature for aquatic toxicology and bioaccumulation studies, and evaluating the
scientific validity of these studies and their usefulness in the assessment of direct and
indirect risks to aquatic invertebrates.
Project Spotlight: Industry Sponsor: Tetrabromobisphenol A (TBBPA) data review and
evaluation of never-published industry studies resulting in three papers on TBBPA aquatic
toxicity, biodegradation, and terrestrial toxicity.
Society Meeting and Travels: Alison Willis travelled to Vancouver, British Columbia for the
annual Society for Environmental Toxicology and Chemistry Meeting (SETAC). TERA was
well represented with 4 poster presentations!
Project Spotlight: Federal Agency: Literature was investigated for data on the potential for
trees to accumulate metals above specified solubility limits; additional data on ecological
aspects of these metals were researched and evaluated including presence in
environmental media and potential for bioaccumulation in other plant species.
New Society Appointments: Alison Willis began the position as Co-Chair of the Ecological
Risk Assessment Specialty Section of the Society for Risk Analysis! She has worked to
engage this group and increase the group activity over the past year. This has involved
development of surveys, workshops, and symposia sessions for SRA and the World
Congress.

We are pleased to announce our expanded suite of ecological and environmental science
services, complementing our strong historical reputation in health risk assessment and
industrial hygiene. Our staff now includes scientists with broad experience in
ecotoxicology, environmental fate, and ecological risk and hazard assessment of chemical
ingredients, products and by-products.
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Building partnerships
Alliance for Risk Assessment (ARA)
The Alliance for Risk Assessment (ARA) is a collaboration of
diverse organizations representing government, academic,
industry, environmental and consulting perspectives, teaming
to protect public health. Working together, the ARA pools resources, information, and
expertise to address chemical risk assessment issues that individual organizations cannot
resolve on their own. State risk assessors have formed coalitions within the ARA to develop
guidance methods, to peer review risk assessments, and to find funding for risk projects.
> ALLIANCEFORRISK.ORG

Risk Information Exchange (RISKIE) RiskIE contains over 4700
in-progress human health risk assessment projects from 35 organizations
in 13 countries around the world. RiskIE offers a view into the risk science
work of other organizations, in an effort to bridge communication gaps among risk
assessors of government, industry, academic, and environmental organizations. State risk
assessors can use RiskIE to find soon to be released risk values, find potential partners on an
upcoming assessment, or publicize their own risk work.
> ALLIANCEFORRISK.ORG/RISKIE.HTM

State Environmental Agency Collaboration for
Harmonization (SEARCH) SEARCH is a free online
interactive tool designed to help create a collaborative
network among state agencies to aid in efficiently sharing information and resources, and to
work toward the harmonization of risk values used by state agencies. SEARCH is intended
to help state risk agencies communicate, share information, and collaborate.
> ALLIANCEFORRISK.ORG/SEARCH/INDEX.HTML
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Guidance for Contaminated Sites A coalition of organizations was
formed to develop guidance on how to interpret the non-cancer endpoint
when it is used for deciding clean-up standards or acceptable exposure
levels when closing sites, using trichloroethylene as a case study. The group sought to
clarify the issues surrounding the potential developmental cardiac malformations for use in
understanding clean-up standards and short term exposure levels. A webinar will be held
this fall to discuss lessons learned and to develop a path forward. State risk assessors
working in remediation, or site closure may find the guidance developed by this effort
particularly useful.
> ALLIANCEFORRISK.ORG/PROJECTS/TCE.HTML

From Problem Formulation to Dose-Response Assessment
May 21 and 22, 2014 at the Texas Commission on Environmental Quality in Austin, Texas
The workshop series, Beyond Science and Decisions: From Problem Formulation to DoseResponse continues and expands upon the discussion initiated by the National Academy of
Science report: Science and Decisions: Advancement of Risk Assessment (NRC, 2009). The
workshops utilize a multi-stakeholder format to support the development of a practical and
solution-oriented compendium of risk assessment methods. Conducted under the aegis of
the Alliance for Risk Assessment (ARA), the workshop series explores both currently
available and evolving methodologies, through the development and application of case
studies. The workshop series is based on the fundamental premise that the appropriate
methodologies for dose-response assessment need to be based on objectives specific to the
intended application; this will include varying levels of analysis.

The workshop series continues to advance the framework of ARA (2012) on problem
formulation and dose-response analysis (beta version available at
http://chemicalriskassessment.org/methods/).

The purpose of this workshop report is to document and communicate the workshop results
to the workshop participants and interested others. The report contains summaries of the
Science Panel discussions with the authors of invited presentations, as well as the Science
Panel review of case studies presented at the workshop.
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Keeping up with Evolving Risk Methods – the ARA Dose Response
Framework The ARA Dose Response Framework is a library of risk methods, with
tools to help you find the method you are looking for, and case studies to illustrate
real work applications.
Search by key term, or browse by problem formulation, the Framework offers an
overview of how the method works, when it’s applicable, and a discussion of
limitations.
The ARA Dose Response Framework 2.0 is available in beta at
www.chemicalriskassessment.org.

Multi-stakeholder Experts Working Together to Advance
Risk Assessment: Recent Reports and Publications
Multi-stakeholder
Workshop on Lessons
Learned, Challenges, and
Opportunities: The U.S.
Endocrine Disruptor
Screening Program
Workshop report is available
now online on the ALTEX
website at
:http://www.altex.ch/Online
-first.95.html and in PubMed
PMID:24114257

Workshop on Mode of
Action for Nuclear Receptor
Mediated Liver Cancer
The report is available at
http://www.tera.org/peer/nu
clearreceptor/.

Peer Consultation
Workshop on the
Relationship between PAC
Profile and Toxicity of
Petroleum Substances
Assessing the mammalian
toxicity of high-boiling point
petroleum substances, Reg.
Tox and Pharm (Volume 67,
Issue 2, Supplement - pp.
S1-S94 (1 November 2013).
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Kids + Chemical Safety
A new feature was added to the website, called
“Mom’s Perspective.” This blog features stories about the
adventures of raising children in an environment surrounded by chemicals.
We will report on a variety of interesting subjects and mom related facts.
For example: Did you know it takes approximately 9 hours for the
“stem” of a leaf to pass thru the GI tract of a 3 year old?

Dr. Michael Dourson participated in a live radio interview on
behalf of Kids+Chemical Safety. He spoke about the benefits
and risks of fluoride in drinking water (based on an essay posted
on KidsChemicalSafety.org) and well as general toxicology
understanding that all chemicals may be toxic. It was part of the
Health, Wealth & Wisdom daily radio show on 1470 AM, WMGG
(in the Tamp Bay, FL area).
A visual presentation, along with the radio interview, can be found on our
website, along with three articles on fluoride.
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Occupational Alliance for Risk
Science initiative (OARS) is an initiative to facilitate sharing of information
with workers and occupational health and safety professionals.
Five new WEEL values have been developed and finalized since the transfer of WEELs to OARS.
WEEL documentation is now available for
- trans-1-Chloro-3,3,3-trifluoropropylene (HCFO-1233zd(E))
- Menthol
- 2,4-Dinitroanisole (DNAN),
- cis-1,1,1,4,4,4-Hexafluoro-2-butene (HFO-1336mzz-Z)
- 3-Nitro-1,2,4-triazol-5-One (NTO)
Revision of additional WEELs is currently in progress. All current AIHA and TERA WEEL values
are available in a tabular format at www.tera.org/OARS/WEEL.html.

What’s new with The International Toxicity
Estimates for Risk (ITER) ITER is growing in content and usage, and is
proud to announce major enhancements to benefit the international risk community:
 New interface to help you find the information you need.
 Over 90 Concise International Chemical Assessment Documents (CICADs) from the
World Health organization (WHO) have been added to ITER
 With the help of Summit Toxicology, ITER now includes Biomonitoring Equivalents
(BEs) for over 40 chemicals. BEs present an entirely new type of content for ITER
users, and can be used to help interpret NHANES data.
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News
Invited speaker at Food Packaging
Summit Dr. Michael Dourson was invited to

New Senior
Toxicologist at TERA
Dr. Patricia McGinnis has joined
TERA as a Senior
Toxicologist. Pat has worked in
the field or risk assessment and
toxicology for over 28
years. We’re excited to have
her onboard!

speak on "Advances in Assessing Food Additive
Safety" at the SPI Food, Drug and Cosmetic
Packaging Materials Committee, Food Packaging
Summit in New Orleans, Louisiana on November
10-12, 2014.

SRA Travel Award
Winner Alison Willis won

New Toxicologist Formerly of the
USEPA Dr. Jeanelle Martinez has more than 15
years of experience in toxicology and risk
assessment. Her expertise includes analysis of
health risks for chemical warfare agents and
pesticides. Welcome, Jeanelle!

a Society for Risk Analysis
Student/New Researcher
Travel Award to this year's
Annual Meeting in Denver,
Colorado. She will be
presenting a poster on data
from her recent Master's
Project thesis and
publication.

Mouse Lung Tumor Mode of Action (MOA) Workshop
TERAPresident, Michael Dourson recently chaired a science panel workshop that
assessed the modes of acon (MOA) of lung tumors in mice from exposures to
styrene, ethylbenzene, and naphthalene. The workshop was organized by the Styr
ene Information & Research Center (SIRC) and focused on the MOA involving
chemically- similar aromatic hydrocarbons and included discussion of available
data, including recent studies in knockout and humanized mice. SIRC organized thi
s workshop with the purpose of seeking opinions from independent risk and mode
of acon experts on a hypothesized mode of acon for mouse lung tumors. TERA
prepared the panel’s report, which is available at hp://www.tera.org/Peer/SIRC/
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training
Making progress in developing countries
TERA, in conjunction with Dr. Noegrohati and the
Pharmaceutical Chemistry Department (Faculty of Pharmacy,
Gadjah Mada University, Yogjakarta, Indonesia), conducted its
first ever, 5-day intensive training in Indonesia, tailored to the
needs of the local region and including local teachers. This
course was partly sponsored by the Society of Toxicology
(SOT) Global Senior Scholar Exchange Program (GSSEP), the
Faculty of Pharmacy and the Graduate School of Gadjah Mada
University, and the Indonesia Ministry of Agriculture, and was
endorsed by the Society for Risk Analysis. The course was
taught by Drs. Michael Dourson and Bernard Gadagbui, with
local presentations by Dr. Sri Noegrohati (Gadjah Mada
University) and Yayah Rodiana (M.Sc., Ministry of the
Environment, Jakarta, Indonesia).
Dr. Dourson also gave a lecture on the importance of
toxicology and risk assessment to students at the Faculty of
Pharmacy, Gadjah Mada University.
The crowning event of this training was the formation and
inauguration of the Indonesian Society for Toxicological
Sciences (ISTS) on June 20, 2014.

Dose-Response Boot Camp TERA has partnered with the University of Cincinnati,
College of Medicine (UC) to offer existing TERA courses and develop new courses. TERA’s
well-known Dose-Response Assessment Boot Camp has evolved into two new courses: a basic
dose-response course for those new to formal risk assessment methods and an advanced
dose-response framework and modeling course. The Boot Camp Basics course will include a
new component on introduction to toxicology for risk assessors, while also covering the
fundamental approaches used in developing most current human health risk assessment with
an introduction to complex concepts and modeling. The Boot Camp Advanced Framework and
Modeling course will introduce the student to the application of advanced concepts and
models, including mode of action evaluation techniques, use of dosimetry and PBPK models,
benchmark dose modeling, structure activity evaluation tools and methods, and other tools
that are an essential part of the advanced risk assessment practice.
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2014 Publications

TERA
Andersen, ME; Preston, RJ; Maier, A; Willis, A; Patterson, J. 2014. Dose-Response Approaches for
Nuclear Receptor-Mediated Modes of Action for Liver Carcinogenicity: Results of a Workshop. Crit
Rev Toxicol. 44(1):50-63 (doi:10.3109/10408444.2013.835785).
Downloads of this and other papers coming out of the nuclear receptor workshop published
in Critical Reviews in Toxicology are being made available for a limited time free of
charge. Please go to http://www.tera.org/Peer/NuclearReceptor/index.html to download a
copy. The paper on the CAR MOA by Elcombe and Lake, et al. was selected as a top 10 risk
assessment paper published in 2013 by the Risk Assessment Specialty Section of SOT.
Budinsky, RA; Schrenk, D; Simon, T; Van den Berg, M; Reichard, JF; Silkworth, JB; Aylward, LL; Brix, A;
Gasiewicz, T; Kaminski, N; Perdew, G; Starr, TB; Walker, NJ; Rowlands, JC. 2014. Mode of action and
dose-response framework analysis for receptor-mediated toxicity: The aryl hydrocarbon receptor as
a case study. Crit Rev Toxicol 44(1):83-119 (PMID: 24245878).
Chen, J; Hu, Z; Phatak, M; Reichard, J; Freudenberg, JM; Sivaganesan, S; Medvedovic, M. 2013.
Genome-wide signatures of transcription factor activity: connecting transcription factors, disease,
and small molecules. PLoS Comput Biol. 9(9):PMC3764016.
Dourson, M; Reichard, J; Nance, P; Burleigh-Flayer, H; Parker, A; Vincent, M; McConnell, EE. 2014.
Mode of Action Analysis for Liver Tumors from Oral 1,4-Dioxane Exposures and Evidence-Based Dose
Response Assessment. Regul Toxicol Pharmacol (in press).
Dourson, M; Becker, RA; Haber, LT; Pottenger, LH; Bredfeldt, T; Fenner-Crisp, P. 2013. Advancing
Human Health Risk Assessment: Integrating Recent Advisory Committee Recommendations. Crit Rev
Toxicol. 43(6):467-92 (doi: 10.3109/10408444.2013.807223).
Dourson, M; Gadagbui, B; Griffin, S.; Garabrant, D.H.. Haws, L.C.; Kirman, C.; and Tohyama, C. 2013.
The importance of problem formulations in risk assessment: A case study involving dioxincontaminated soil. Reg Toxicol Pharmcol. 66(2):208-216.
Effio, DG; Kroner, O; Maier, A; Hayes, W; Willis, A; Strawson J. 2013. A Look at State-Level Risk
Assessment in the United States: Making Decisions in the Absence of Federal Risk Values. Risk
Analysis. 33(1):54-67.
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Hasegawa, R; Hirata-Koizumi, M; Dourson, ML; Parker, A; Ono, A; Hirose, A. 2013. Safety assessment
of boron by application of new uncertainty factors and their subdivision. Regul Toxicol Pharmacol
65(1):108-114 (doi: 10.1016/j.yrtph.2012.10.013).
Hertzberg, RC; Pan, Y; Li, R; Haber, LT; Lyles, RH; Herr, DW; Moser, VC; Simmons, JE. 2013. A four step
approach to evaluate mixtures for consistency with dose addition. Toxicology. (doi: S0300483X(12)00368-X. 10.1016/j.tox.2012.10.016).
Juberg, DR; Borghoff, SJ; Becker, RA; Casey, W; Hartung, T; Holsapple, MP; Marty, SM; Mihaich, EM;
Van Der Kraak, G; Wade, MG; Willett, CE; Andersen, ME; Borgert, CJ; Coady, KK; Dourson, ML; Fowle,
JR; Gray, LE; Lamb, JC; Ortego, LS; Schug, TT; Toole, CM; Zorrilla, LM; Kroner, OL; Patterson, J;
Rinckel, LA; Jones, BR. 2014. t4Workshop Report, Lessons Learned, Challenges, and Opportunities: The
U.S. Endocrine Disruptor Screening Program. ALTEX.. ALTEX, 31:63-78, January
http://www.tera.org/Peer/EDSP/altex_2014_1_063_078_T4Juberg.pdf
Maier, A; Vincent, MJ; Hack, E; Nance, P; Ball, W. 2014. Derivation of an Occupational Exposure Limit
for Inorganic Borates Using a Weight of Evidence Approach. Regul Toxicol Pharmacol. 68(3):424437. doi: 10.1016/j.yrtph.2014.02.001
Meek, ME;., Bolger, M; Bus, JS; Christopher, J; Conolly, RB; Lewis, RJ; Paoli, G; Schoeny, R; Haber, LT;
Rosenstein, AB; Dourson, ML. 2013. A Framework for Fit-for-Purpose Dose Response
Assessment. Regul Toxicol Pharmacol 66(2):234-40 (doi: 10.1016/j.yrtph.2013.03.012). Available open
access.
Moser, VC; Padilla, S; Simmons, JE; Haber, LT; Hertzberg, RC. 2012. Impact of Chemical Proportions
on the Acute Neurotoxicity of a Mixture of Seven Carbamates in Preweanling and Adult Rats. Toxicol
Sci 129(1):126-34 (doi: 10.1093/toxsci/kfs190).
Patterson, J; Maier, A;, Kohrman-Vincent, M; Dourson, ML. 2013. Peer consultation on relationship
between PAC profile and toxicity of petroleum substances. Regul Toxicol Pharmacol 67: S86–S93.
Available open access.
Parsons, BL; Manjanatha, MG; Myers, MB; McKim, KL; Shelton, SD; Wang, Y; Gollapudi, BB; Moore,
NP; Haber, LT; Moore, MM. 2013. Temporal changes in K-ras mutant fraction in lung tissue of big blue
B6C3F₁ mice exposed to ethylene oxide. Toxicol Sci 136(1):26-38 (doi: 10.1093/toxsci/kft190).
Sweeney, LM; Parker, A; Haber, LT; Tran, CL; Kuempel, ED. 2013. Application of Markov chain Monte
Carlo analysis to biomathematical modeling of respirable dust in US and UK coal miners. Regul
Toxicol Pharmacol 66:47–58.

Chapter
7
toxicology journal

PBPK modeling

Book Chapters

benchmark

Haber, LT; Strawson, JE; Maier, A; Baskerville-Abraham, IM; Parker, A; Dourson,
ML. 2013. “Noncancer Risk Assessment: Principles and Practice in Environmental and Occupational
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Settings.” In: Bingham, E., and B. Cohrssen, eds. Patty’s Toxicology, 6th Edition, Volume 5. John Wiley
and Sons Inc.
York, RG; Parker, RM; Haber, LT. 2014. “Test Methods for Assessing Female Reproductive and
Developmental Toxicology.” In: Hayes, A.W., ed. Principles and Methods of Toxicology, 6th Edition,
In press.
In Encyclopedia of Toxicology: Gadagbui, B; Vincent, M; Willis, A., Methyl isothiocyanate; Haber, L;
Willis, A; Nance, P. Mode of Action; Abdollahi, M., Karami-Mohajeri, S., Gadagbui, B. Oral/Dermal
Reference Dose (RfD)/Inhalation Reference Concentration.

TERA Reports
Report of a Workshop to Assess the Modes of Action of Lung Tumors in Mice from Exposures to
Styrene Ethylbenzene, and Naphthalene. Prepared by TERA for the Workshop Panel.
http://www.tera.org/Peer/SIRC/index.htm
Workshop Report, Lessons Learned, Challenges, and Opportunities: The U.S. Endocrine Disruptor
Screening Program. http://www.tera.org/Peer/EDSP/. Also published in ALTEX (See Juberg et al.,
above).
Report of Workshop for the Industry Sponsored Asthma Science Forum.
http://www.cleaninginstitute.org/assets/1/Page/AsthmaScienceForumReport.pdf

TERA
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Funding

Proportion of Work by Project Sponsor
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