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Welcome and Introductions
Dr. Gary Sayler, University of Tennessee, BOSC litkex Committee Chair

Dr. Gary Sayler, Chair of the Executive Committé¢he Board of Scientific Counselors (BOSC), called
the meeting to order at 9:03 a.m., and welcome®M®8C members to the 44th face-to-face meeting of
the Executive Committee. He mentioned that the BE&Xecutive Committee meets once each year at an
EPA facility outside the Washington, DC, area, #rid year Corvallis was selected. Dr. Sayler tleank

Dr. Tom Fontaine, Director of the Western Ecologyi§lon (WED) of the National Health and
Environmental Effects Research Laboratory (NHEER®&) hosting the meeting.

Dr. Fontaine welcomed the BOSC members to Corvalitsencouraged participants to take a copy of the
booklet on WED, which was available on the handtaltte. The booklet contains descriptions of the
research being conducted by WED. He stated teanteting agenda includes two field tours during
which some of the laboratory’s research will besprged to the BOSC. He mentioned that
representatives from the Government Accountingd®ffGAO) were visiting WED and he would be
dividing his time between the BOSC and GAO groups.

Dr. Sayler announced the presence of four new B@8@bers—Drs. John Tharakan, Susan Cozzens,
and Ken Olden, and Ms. Marie Zhuikov—and welcontesrt to the Executive Committee. He pointed
out that two of the BOSC members—Drs. Dennis Pabsieh and Katherine von Stackelberg were
unable to attend the meeting, but Dr. von Stackglluld be participating by telephone. Although h
was not present, Dr. Sayler mentioned that Dr. {A&atk was expected to arrive late (Dr. Falk, hogrev
was unable to attend).

Review of April Teleconference Minutes

Dr. Sayler asked if there were any comments omlta# minutes for the April 1, 2010, conferencd.cal
When no comments were offered, Dr. Sayler calledfimotion to approve the minutes. Dr. Barry Ryan
moved to approve the minutes without any changd€anKen Demerjian seconded the motion. The
minutes for the April teleconference were approwednimously by the BOSC.
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Overview of Agenda

Dr. Sayler gave a brief overview of the meetingraige The morning of Day 1 included the remarks from
the Designated Federal Officer (DFO) for the BO®@,remarks of the Assistant Administrator for

A Federal Advisory Committee for the U.S. Environmental Protection Agency’s Office of Research and Development
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Research and Development (AA/ORD), an overview RDG3 chemical research realignment (Safer
Products for a Sustainable World [SPSW]), presamtaif the mid-cycle progress report for the Safe
Pesticides/Safe Products (SP2) Research Progranth@mid-cycle progress report for the Human
Health Risk Assessment (HHRA) Research Prograne afternoon of Day 1 began with a session on
ecosystem informatics, which included presentat@nsomputer science approaches to species modeling
and mathematics of ecological dispersion. Thisieasvas followed by a 2-hour tour at the Corvallis
facility. Day 2 began with a presentation of the[Rsponse to the BOSC Human Health Research
Program Review Report. The morning also included@date from ORD and a report on the status of
the BOSC and Science Advisory Board (SAB) liaissmwell as time for public comment. Also on the
agenda was a review of the methods and procedseekta identify and prioritize research needsat th
ORD Nanomaterial Case Study Workshop. The moroargluded with a discussion of future business.
Following adjournment of the meeting, the BOSC Eitiee Committee met informally with GAO
representatives and the afternoon concluded wittcastudy tour. Dr. Sayler asked if there weng a
guestions or additions to the meeting agenda avé tliere none.

BOSC DFO Remarks
Mr. Greg Susanke, BOSC Designated Federal Offo&D, U.S. Environmental Protection Agency
(EPA)

Mr. Susanke, the DFO for the BOSC Executive Conamijttvelcomed the BOSC members to the
meeting and thanked them for their participatibte explained that the BOSC is a federal advisory
committee that is subject to the requirements eftaderal Advisory Committee Act (FACA).

Mr. Susanke reviewed the procedures that are edjéor all BOSC meetings. He stated that the BOSC
provides independent, scientific peer review andcadto EPA’s ORD, and it is his responsibilitythe
DFO to ensure compliance with all FACA rules.

In compliance with FACA requirements, all BOSC niagt are open to the public and time has been
designated on the agenda for public comment. MsaBke noted that although he received several
requests for the agenda and materials, no regieestsmment were received prior to the meetingndi
has been set aside on Tuesday’s agenda at 10:18°4Dim) for public comment. He asked that
comments be limited to 3 minutes each. An ORDreadr, Beverly Campbell from The Scientific
Consulting Group (SCG), was present to take nbisdapture the presentations and discussions.
Following the meeting, she will prepare the meetmgutes, which will be made available to the publi
on the BOSC Web Site after approval by the Exeeufiemmittee and certification by the BOSC Chair.

As required by FACA, a notice of this meeting wablshed in thd-ederal RegisterMr. Susanke
established an electronic public docket for thetingeon the Federal Docket Management System
(FDMS), which can be accesseddp://www.regulations.gav The number to search for this docket is
EPA-HQ-ORD-2010-0532. The agenda was made avaitatthe public in the docket. Meeting
materials are available upon request or they céolred on the BOSC internet site,
http://www.epa.gov/osp/bos®As the DFO, Mr. Susanke ensures that the Exec@ommittee members
receive annual ethics training and complete confidefinancial disclosure forms. He asked members
notify him immediately if any potential conflict afiterest arose during the meeting deliberationd, e
asked if any member had a potential conflict tdatec Regarding the session on the identificadiod
prioritization of nanomaterials, Dr. Sayler saidv@uld discuss his work with nanomaterials with the
DFO to determine if a conflict of interest or lamkimpartiality exists.

Mr. Susanke reminded the BOSC members and othcipants to sign in at the registration desk éyh
had not done so already, and mentioned that Détoffenan from SCG was at the desk to help with any
logistical needs.
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Dr. Fred Hauchman said that he would be preserthéoentire meeting. He mentioned that Dr. Kevin
Teichman, who usually attends the BOSC Executivei@ittee meetings, would be presenting the ORD
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Update via videoconference. He added that Dr. Raattas, the AA/ORD, also would be providing his
remarks via videoconference. Dr. Hauchman stditaDr. Anastas is keen on advancing the work ef th
BOSC, and really appreciates the work of the Baartehalf of ORD.

Dr. Sayler explained to the new Executive Committeenbers that the BOSC's role is to provide advice
to ORD (not EPA). The BOSC is not the SAB; thexe distinct differences and the members should
keep these in mind. He asked if any of the new beagmwould like to offer any comments.

Dr. Ken Olden said that it is important to him taokv that ORD is listening and responding to the@ev
offered by the BOSC. He has been impressed withresponsive ORD has been to the BOSC in the
past and he hoped that would continue in the futline Sayler agreed that ORD has been very
responsive to the BOSC’s comments, criticisms,adwice. The Board clearly has the opportunity to
impact the long-term goals (LTGs) and direction©8&D’s research. He noted that the work of the
Decision Analysis Workgroup is a good example aoffttlhe BOSC is impacting ORD’s programs.

Dr. Sayler stated that he hopes the BOSC can takeme additional tasks now that the Board is no
longer conducting mid-cycle program reviews. Thiamge has reduced the number of cyclical reviews
and should free up some time to address otherdofide. Sayler mentioned that the meeting notebook
contained a copy of Dr. Anastas’ “ORD: The Pathwaryd” memorandum.

Dr. Sayler asked those joining the meeting via @mference and telephone to identify themselves.
When Dr. Anastas joined the meeting via videocanfee, Dr. Sayler asked the BOSC members to
introduce themselves. The Board members and p#récipants are included in the list of particifgan
attached to this meeting summary.

AA/ORD Remarks
Dr. Paul Anastas, Assistant Administrator for Reskand Development, ORD, EPA

Dr. Anastas greeted the BOSC members and offespecific welcome to the new members of the
Executive Committee. He apologized for not beiblg 4o attend the meeting in person, and explained
that he had been spending a great deal of tinteeiGulf and would be going down there later in the
week. Dr. Anastas said he wanted to focus on safrtiee big issues being addressed by ORD since the
last BOSC meeting. The major one is the respanti®tBP oil spill in the Gulf of Mexico. ORD has
diverse range of programs and capabilities, and\tfency’s response to the oil spill has tapped into
every part of ORD. Dr. Anastas said he was veoygof ORD'’s efforts; the staff has been putting in
long hours and a great deal of effort on this raspo He noted that the BOSC would be hearing more
ORD'’s involvement in the oil spill response from.Mek Kadeli on Tuesday. Dr. Anastas also
mentioned some recent stories in the press thatiqned the scientific integrity of the Adminisicat

and EPA. He took exception to these stories aledstd the importance of confronting such stories
quickly to dispel any misconceptions.

Referring to his “Path Forward” memo that was issadew months ago, Dr. Anastas stated that one of
his priority areas for ORD is to work closer with program and regional partners; ORD is takingsste
engage these partners in time for the 2012 ORDarelsgrogram planning. Another goal is to ensure
that ORD’s work is not fragmented and is conducigsidg a systems approach. ORD will be engaging in
Integrated Transdisciplinary Research (ITR), whectefined as the process to develop sustainable
solutions to environmental problems by engagingneas who transcend traditional scientific disciph
throughout each stage of the research processAnastas also will be encouraging the developmént o
sustainable technological innovations. He said/ag meeting later that day with the EPA Administrat
to discuss how to keep the Agency at the cuttingeaad innovation and how to better communicate the
impact of EPA’s work. The Agency will need to madjustments on how it aligns the budgetary
structure to facilitate the flexibility needed tohéeve these goals. ORD will be initiating a “segdnts”
program that encourages high-risk proposals falyzing innovation and sustainable solutions. €hes
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grants will allow investigators to prove the concep a small scale, and those that are successiul ¢
apply for additional funding to continue their et

ORD will build the goals of sustainability into iggant solicitations, so that ORD is funding reshahat
leads to sustainable solutions. ORD also is laungchn impact initiative to improve the communiocati

of how its research is impacting public health #relenvironment. Few of ORD’s successes are widely
known and that is impairing ORD’s ability to havgr@ater impact. ORD is working to collect and
translate the results of its research, so thattheybe communicated to stakeholders, the genelbéicp
and decision makers on Capitol Hill and elsewhéte.noted that ORD has not invested enough effort i
this area in the past.

Dr. Anastas said that he had asked the LaboratatyCa&nter Directors to dedicate time to the
implementation and institutionalization of the “P&orward” goals. A group known as the Delta Team
has been formed to develop action plans to implé¢ed institutionalize these goals. Dr. Anastaste
with this group frequently, and he expects theoactilans to be completed by the end of July 2010.

Dr. Anastas asked if there were any questions treBOSC members.

Dr. Olden said he was very impressed with Dr. Aasigiresentation, particularly the move to Integgat
Transdisciplinary Research. He asked if ORD wamsickering a reorganization that would focus on
problems rather than disciplines. Dr. Anastasiedhat this exercise is not about a reorganinatio
rather it is a reorientation of ORD thinking. Tl reorient the way ORD defines and implements
approaches. Dr. Olden supported the increasedasigpbn communicating the impact of ORD’s
research. He noted that the Agency’s sciencetisanding but often is poorly communicated.

Dr. Martin Philbert complimented Dr. Anastas’ pretsgion and asked about ORD's role in integrating
with other “sister” agencies working on the BPgglll. Dr. Anastas responded that there are H@rifit
agencies involved in the response, and the CoamtdGhas the lead. EPA is very involved and has bee
at the table for all the discussions. EPA willbeeting with the National Oceanic and Atmospheric
Administration (NOAA) on July 19, 2010, to exchardga. Dr. Anastas pointed out that, as this moves
from an emergency response to a recovery and atistoioperation, access to scientific and technical
input in real time will be required. EPA is worgimvith other agencies to develop longer-term ptans
provide this support. The Agency is fully awarattthe crisis does not end when the oil stops figwi

and ORD is preparing to meet the future challenges.

Dr. Philbert asked if there is a coordinated attetogollect meaningful data while the olil is flovg.

Once the flow of oil is stopped, these data willised to assess the human health and ecologicatimp
over time. Dr. Anastas replied that all the datiected are being consolidated on a unified irgenay
Website. The agencies have coordinated on theaygdreadth of data that need to be collected, and
they are sharing and centralizing these data. ERvorking with one of the health agencies on an
initiative to make the critical linkage between gammental and health impacts. The Agency also is
discussions with natural resource agencies and N@gArding the follow-on efforts. He reminded the
BOSC members that they will be hearing more on ER@olvement in the oil spill response from

Mr. Kadeli on Tuesday morning.

Dr. Sayler asked about the role the BOSC could pi#ty respect to ITR. Can the BOSC offer ORD
advice on how to implement it? Dr. Anastas respdrtiat one particular area on which he is eager to
obtain input from the BOSC is how to translate ainstbility into the operational framework and then
into research that affects the fundamental missfahe Agency.

Dr. Sayler asked if there were any more question®f. Anastas, and when there were none, he tldanke
Dr. Anastas for his presentation and for takingtitme to respond to the BOSC'’s questions.
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Overview of ORD Chemical Research Realignment: Saf Products for a Sustainable

World

Dr. Elaine Francis, National Program Director, Sdesticides/Safe Products Research Program, ORD,
EPA

Dr. Elaine Francis mentioned that many of the egjlees with whom she worked to develop the
framework for this realigned program were from Rask Triangle Park, North Carolina, and Ada,
Oklahoma, and they were participating by videocmariee or telephone. She explained that today’s
presentation was merely an overview; more inforamatin the program will be presented at the next
BOSC Executive Committee meeting and ORD hopesgage the BOSC in a dialogue about the
program at that time.

A number of the research plans that are being porated into this new program are some of thoge tha
will be reporting to the BOSC at this meeting (eSP2, Human Health). That is the primary reabah t
this briefing was included on today’s agenda. &dted that ITR, which was described by Dr. Anastas,
captures the essence of what ORD is trying to db this new program. The research will be dire¢cted
finding sustainable solutions to environmental peots. This realignment is transforming what ORD
does and how ORD does it in order to:

< Ensure that ORD’s research addresses the mosttamp@nvironmental problems facing the
Agency and the nation;

< Fully capitalize on ORD’s ability to conduct ITR s$olve these problems;

< Be solution-oriented so that ORD’s work informsakles, and empowers sustainable solutions to
these problems;

< Work closely with ORD’s partners to identify needsl conduct relevant research in a timely and
responsive manner that meets actual, not percgpagther needs, along with support for
interpretation of complex data and conclusions; and

< Help ensure scientific integrity is the backbon¢haf Agency.

Dr. Francis used five words to describe ITR. Ihiggrated because it involves implementing systems
thinking and integrative approaches to solve complallenging problems. It tsansdisciplinary
because it involves the widest span of discipliodsring different perspectives to the table.slt i
innovative because major challenges are not incremental gmraband they require innovation. It is

catalytic because of the need to act catalytically and spather action among others. Finally, it is
visible because communication is essential in the ded&fmition, conduct, transfer, and
implementation of the work ORD does if it is to baan impact.

The attributes of an ITR process are that it isigpatory (end-to-end), follows a critical patimda
delivers the desired product. The results mustrbEvant to decisions, compatible with existirdjgy-
making processes, accessible to appropriate polakers, timely, and in a usable format. In additio
policy makers must be receptive to the researalitses

The vision for the new Safer Products for a SuatamWorld (SPSW) Program is that EPA science will
lead the sustainable development, use, and assgssholemicals by providing a system of integrated
decision support tools for more effective and éfit chemical management. Dr. Francis explainat th
for the SPSW Program, “chemicals” refers to intemdily produced/manufactured chemicals, particles,
and materials and the products into which theyiraverporated. This program is needed because EPA
cannot efficiently or effectively assure the safetghemicals with currently available approach&his
new program will develop innovative, systematiaj afficient approaches and tools needed to inform
more sustainable solutions to the design and mamagteof chemicals throughout their life cycles in a
manner that reduces negative environmental anétsbainpacts while increasing economic value.
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The SPSW Program will lead to smarter, more effecaind efficient testing, assessment, and
management of chemicals. It will focus on underditag the life cycle of chemicals and chemical
mixtures, targeting those chemicals (or their bypiats) that are intentionally manufactured for
commercial use. It will support research intoralative product formulations using green chemiatgl
green engineering principles, leading to the desiggafer chemicals and products. It also willyde
much higher throughput tools for the prioritizatiand biological screening of chemicals based on
exposure and toxicity pathways. In addition, thegpam will: develop and apply innovative models fo
predicting exposures and dose and assessing oiskgfle and multiple chemicals, link predictive
pathways with in-life effects using smarter testamgl applying new principles for next-generatiak ri
assessments, and improve technologies for managksjand catalyzing solutions. The SPSW will
include applications to human health and individe@ilogical species.

ORD is working to collaboratively develop and implent this innovative research program. ORD is
integrating elements across ORD'’s current resgawdifiolio into an ITR program, including resources
from part or all of the following programs: Nancieology (all of this program), Computational
Toxicology (all of this program), SP2 (part of tipogram), Endocrine Disruptors (all of this pragja
Human Health (part of this program), and Human thelisk Assessment (part of this program). It will
include both intramural and extramural researchcaBise the SPSW will focus on the Agency’s highest-
priority chemical needs, close collaboration aclOBD and with the program and regional offices is
required to develop and implement an innovativeym@m that will serve to modernize the way chemicals
are designed, evaluated, and managed. For thisgmp ORD will need to develop and enhance
partnerships with industry, academia, nongovernai@mganizations (NGOs), and agencies in the United
States and other countries.

ORD hosted an initial problem formulation workshwiph the program and regional office partners. The
workshop was held on May 13, 2010, in Washingta@, It provided the opportunity to work
collaboratively during the problem formulation andouild a shared vision. Together, ORD and its
partners identified key problem areas and begaietelop a plan for working together to develop®R |
program. The program and regional offices wer@as$& nominate participants and 11 offices and
Region 6 sent one or more representatives to thksivop. The program office and regional partners
identified problem areas that need to be addressed.

A workshop with ORD senior scientists and managers held on May 27, 2010. At this workshop, key
scientific questions necessary to successfullyestile problem areas identified by ORD’s partnetfién
program and regional offices were developed. Thense questions continued SPSW problem
formulation, and will lead to an ITR portfolio thdévelops intelligent testing strategies and evalna
approaches of inherent properties, and improvesalbgance of assessment methods. Twelve ORD
laboratories and centers participated in this wokswith senior scientists and managers.

A second workshop with the program and regionatefpartners was held on July 8, 2010, in
Washington, DC. At this workshop, the problem fatation and scientific questions were verified.eTh
strategy for engagement of stakeholders externaP# was discussed, and ORD solicited review of the
draft framework and input on opportunities for staélder engagement. The program offices that
attended this workshop were the Office of ChenBafkty and Pollution Prevention (OCSPP), Office of
Water (OW), Office of Children’s Health Protecti@f@CHP), Office of the Science Advisor (OSA), and
Office of Environmental Information (OEI).

Dr. Francis provided a diagram of the SPSW fram&w@&@he explained that Research Area 1 (RA1) is
Developing Integrated Evaluation Strategies, aedpirameters to consider are inherency, exposure,
hazard, and management. The work on RA1 feed$RAR which is Improving the Relevance of
Assessment and Management Methods for ChemicatySafais area looks at how one takes the
information and applies it for a regulatory deasisite assessment, or other purpose. The worgrund
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RA1 and RA2 feeds into the targeted research nefettie program and regional offices that will be
addressed under RA3, which is Targeted Applicatioimtegrated Evaluation, Assessment, and
Management Methods. Dr. Francis noted that alkvieeds back into improving the assessment and
management methods.

The four levels for RAL are:
< Level 1: Inherent Properties of Chemicals
<~ Level 2: Prioritization and Screening
< Level 3: Targeted Testing
< Level 4: Systems Models of Adverse Outcomes

The two levels for RA2 are:

<~ Level 1: Next Generation Risk Assessments
< Level 2: Risk Management Approaches

Dr. Francis then presented a schematic that iltesdrthe different levels in the research areas.
Information on the chemical is gathered and dexssBre made about its inherency, exposure, hazard,
and management. Parameters for all levels areingbd integrated evaluation strategies. Shetpdin
out that as the resource needs and level of éfforease, the residual uncertainty decreases.

Dr. Francis concluded her presentation by des@ithe next major steps for the SPSW. There wikbe
more detailed briefing for the BOSC at the Octdbeecutive Committee meeting. ORD will continue to
work with program and regional partners to identifiger opportunities and will develop a research
portfolio. The SPSW Program is expected to beatfmeral by October 2011.

Dr. Francis asked if there were any questions.

Referring to the schematic presented by Dr. FramrisChuck Haas mentioned that the BOSC has been
looking at various decision analysis techniqueduising value of information (VOI). He suggestédit
ORD may want to consider moving modeling up eaitighe stream to help assess the needs
downstream. He also mentioned the work on podfelialuation that had been undertaken by the BOSC.
Dr. Francis responded that she was aware of thfseseand ORD is discussing how to incorporate

them.

Dr. Philbert asked about the intended customerthfoprogram’s outputs. Dr. Francis replied that t
program will develop tools for use by all the EPiygram offices. These tools also can be used by
others; for example, they can be used by otherdétdgencies to prioritize chemicals for testing ag
industry for making decisions about safer chemicalsere is a broad audience of users. Dr. Philber
asked about the technical proficiency of theseousriaudiences. The presentation did not mention
communication and efforts to train the various siser how to use the tools. Dr. Francis responkiad t
the users will have different levels of technicadfiziency and the program will need to includeoet$ to
ensure that those who need the tools know howedhesm to address their needs.

Dr. Ryan complimented Dr. Francis on her presematHe expressed some concern that the process
might become unwieldy with so many different ofdavolved. He asked if this new program would
subsume the SP2 Program and others or if thesentymrograms would maintain their integrity and
somehow report to the SPSW Program. Dr. Franpigekthat the primary client of the new program is
OCSPP and this office is working closely with ORIlpng with Region 6 (the lead region for this area)
to develop the program. The SPSW Program represem¢w way of doing business and it is expected
that the EPA program offices involved with the mang will communicate it to other partners and
catalyze their involvement. With respect to the $ogram, the entire program will become partef t




BOSC ExecuTivVE COMMITTEE JULY 12-13, 2010, MEETING SUMMARY

SPSW Program and the SP2 Program will no longet.eXihis also is true for the Nanotechnology,
Computational Toxicology, and Endocrine Disrupt®regrams.

Dr. Olden noted that there was no mention of susliify studies as a function of exposure or riskhe
presentation. He asked Dr. Francis to commenhisn Dr. Francis explained that the presentatias &
brief overview. Life styles, genetics, age, arttkoissues are addressed in the scientific quastion
she did not go into that level of detail. Dr. Qidesked how the program planned to engage sodal an
behavioral scientists; he noted that they are itapbin reaching communities. He suggested theat th
should be involved in providing advice on tranglati Dr. Francis replied that there are not marmyato
and behavioral scientists in ORD so the progranbgisty will seek this expertise through extramural
grants; however, ORD wants to engage them in thiggrocess so that they can provide valuable
advice, particularly on how to get the tools intimamat that users can apply.

Dr. Sayler thanked Dr. Francis for her presentagiod said that the Board is looking forward to the
discussion of this program in October.

Mid-Cycle Progress Report for the Safe Pesticideséa®e Products Research Program
Dr. Elaine Francis, National Program Director (NPD$afe Pesticides/Safe Products Research Program,
ORD

Dr. Francis provided some background and histortherSP2 Research Program. The program is
providing OCSPP with test methods for use in desalptesting guidelines by which chemical and
agricultural industries conduct and submit datagsess potential human and ecological risks foemor
than 25 years; conducting research on underlyirmse to assist in interpretation of data from stdg
submitted studies; and responding to OCSPP’s régjoesspecific shorter term research needs by
providing results on the effects, exposures, regdeasment, and/or risk management of chemicals or
classes that are of immediate concern to the pmogffice. The biotechnology research program was
initiated in FY 2002.

The SP2 Research Program has three LTGs:

< LTG 1—(1) prioritization of testing requirements, (2hamced interpretation of data to improve
human health and ecological risk assessments 3um#€ision making regarding specific
individual or classes of pesticides and toxic samses that are of high priority.

< LTG 2—probabilistic risk assessments to protect najpwallations of birds, fish, other wildlife,
and non-target plants.

< LTG 3—decision making related to products of biotechgglo

The BOSC program review of the SP2 Research Proggakplace February 7-9, 2007, in Research
Triangle Park, North Carolina. Dr. Anna Hardingtbd the BOSC Subcommittee, and Dr. Barry Ryan
served as the Vice-Chair. Seven additional expentspleted the Subcommittee. The program was
assessed in terms of relevance, structure, perfa@guality, scientific leadership, and coordioatand
communication. The final report for this prograewiew was transmitted to ORD on July 23, 2007, and
ORD submitted a response to the BOSC's review onaly 12, 2008.

The BOSC thought the SP2 Research Program way awecessful program. Its quality was high,
which was supported by strong evidence of relagilgh publication and citation rates in high-vititig
journals of significant scientific reputation, byetimmediacy with which the papers were recogniaed,
by the ultimate use of the research by the Agerdye program’s goals were well articulated and its
framework was well thought out, logical, and laitt m a reasonable and integrated manner. The
relevance of the program to the Agency’s missios @laar and apparent, and it was filling a unique
niche. The program appeared to be making soligrpes on achievement of all three LTGs and in
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meeting intermediate range milestones. The séieigadership of the program was strong. It ideld a
community of highly trained and energized reseas;hrmany of whom are leaders in their field. The
strategies for coordination and communication wery good and there was vertical and horizontal
coordination and communication within and outsidRAE There was extensive interaction with the
Office of Prevention, Pesticides, and Toxic Substa{OPPTS, which now is OCSPP) demonstrated at
the review, and good communication with SciencéA€hieve Results (STAR) grantees and other
researchers at STAR meetings as well as profedsimetings.

The BOSC assigned a rating of exceeds expectdtohS G 1, and a rating of meets expectations for
LTGs 2 and 3. The 22 recommendations in the BO9Grtevere organized under the following nine
categories:

< Clarify Annual Performance Goals (APGs) and AnrRatformance Measures (APMs) (4
recommendations)

Strengthen Exposure Research (2 recommendations)

Clarify Criteria for Decisions Made (2 recommendas)

Improve Ecological Modeling Research (3 recommendaj

Improve Biotechnology Research (2 recommendations)

S IR

Enhance Cross-Disciplinary Approaches, Collabonatiand Communications (5
recommendations)

<- Continue Current Practices (2 recommendations)
<> Nanotechnology Research (1 recommendation)
< Additional Information for Further Reviews (1 recor@andation)

The mid-cycle progress report builds on the oribgmenments and recommendations made by the BOSC
at the program review. It captures the originahowents, ORD’s 2008 response, and the anticipated
actions and timeline for implementation. The pesgrreport also describes the program’s progress in
addressing each comment and recommendation antifielefurther actions and the timeline for those
actions. The report includes a table that sumrear@ of this information.

Four of the original recommendations fell undertth@c Clarify APGs and APMs. These included:
Recommendation Retain flexibility of research structure to emegstienceand clarify the
APGs/APMsRecommendation &larify the relationship between APGs and APMs, ensure
consistency between the text and the rese&ebommendation Emphasize the need for transparent
validation/verification of research produc¢tsnd Recommendation 1Revise APGs to ensure there are
sufficient resources to reach goalk its 2008 response, ORD noted that improvifR§z& and APMs is
an ongoing process. ORD indicated that the nedatgof the MYP will: clarify the generic relatsimp
between APGs and APMs, reflect new metrics for ARBMs agreed upon with OMB, and reflect
improvements in clarity and consistency in APGs/APNh addition, ORD will reword the specifically
identified APG to clarify the distinction that ORI2velops methods/models, while the validation is
conducted by an independent group of experts. updated MYPs will continue to have APGs/APMs
that are achievable given the program’s availaddeurces.

The SP2 Program has made progress in addresssgrgmmmendations and implementing the
response actions. Revised MYP guidance was isau@@D8, which provides more details concerning
ORD'’s approach to capturing the program’s work tigtoAPGs and APMs. The APMs/APGs now are
Web-based to allow more flexibility and to faciteéathe evolving nature of both the research and the
efforts to capture and communicate the resultsD®Rlational Homeland Security Research Center
(NHSRC) initiated a 1-year pilot in October 2009 fidhich the APMs include explicit mention of
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partner(s) and delivery dates as well as a pafteedback loop.” The results of this pilot will be
evaluated later this year to inform ORD’s guidanneAPGs and APMs.

The SP2 Research Program MYP has not been revisagthe program review because the program is
undergoing a merger with other research programdstelop the SPSW Research Program. The BOSC's
recommendations will be considered in this new @og which is expected to be operational in FY

2012.

Two of the BOSC’s recommendations fell under thpdof Strengthen Exposure Research. These
included: Recommendation @reater emphasis is needed on exposure-relatecuresand
Recommendation &2erform an integrated evaluation of human healtpriavide advice on program
balance, especially with respect to exposutRD’s 2008 response was that it would shift FlgEs
exposure research into the SP2 Program. ORD wasageng an Implementation Plan for exposure
research that was being integrated with the effedsarch; it was expected to be completed in 2008.
ORD'’s response also indicated that the next upafatee MYP would incorporate the strengthened
exposure research, and include an approach thatipsostronger evidence of linkages to exposure
research conducted through other ORD programsthetds relevant to OPPTS’ needs, for improved
communication.

With regard to these recommendations and resporaditigns, ORD shifted exposure research FTEs into
the SP2 Research Program. ORD also is developiagrated exposure-effects spatially explicit
ecological risk assessment models. A partnersksbap on models development will be held July 13-15
with OCSPP. A draft research plan should be preplayeSeptember 2010, and a final research plan by
January 2011.

Integrated multidisciplinary research is being amtdd to address the Agency’s highest prioriti¢sted

to perfluorinated compounds (PFCs). The expossearch is integrated with that of effects and risk
management, and it is informing Agency decisiohke exposure research strategy workshop was held in
March 2010, and a workshop report was completediiyn2010. The draft research plan is expected to
be completed by August 2010, and finalized by Ddummn2010. Since the BOSC program review, there
have been two international PFCs symposia—oneria 2008, and the other in June 2010. A special
journal issue was published in 2009 from the 2008w®hop, and two special journal issues from the
2010 workshop will be published late 2010 or e@fy 1.

The SPSW Research Program is being developed egtiurces from parts or all of the SP2, EDCs,
Computational Toxicology, Human Health, HHRA, anansétechnology Research Programs. This new
program will improve the leveraging of resourcesearch planning, and the implementation and
communication of ORD’s research products. The BO$€ommendations will be considered in under
that new program, which is expected to be operationFY 2012.

The two recommendations under the topic of Claifiteria were: Recommendation@arify criteria
used to select new compounds for study and expancltrent listand Recommendation 1Bescribe
criteria for prioritization of future work shoulddalitional resources become availabl®RD’s 2008
response was that the next update of the MYP dlJ:clarify how OPPTS identifies and prioritizes
those research elements needed in the shorterltas®agd on impending regulatory decisions or dgta;ga
(2) provide greater detail on the prioritizatiompess used to accelerate research previously fieerdis
high priority, should additional resources becow&lable; and (3) provide stronger descriptions of
potential new research directions based on dismussiith OPPTS senior managers.

The ORD transformation and the development of P8\8 Research Program will provide ORD a more
rigorous and reiterative process to work with pamgrand regional office partners as well as external
stakeholders, across all of its laboratories amtiecs. Prioritization of the science questiond kgl
included from problem formulation through produetidery. The leveraging and prioritization of
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resources and research efforts as well as comntioriaaf research products will be improved. As the
SPSW Program develops, the BOSC’s recommendatidiniserconsidered. Dr. Francis reminded the
BOSC members that the SP2 MYP had not been upbetsdise of development of the SPSW Program.

The three recommendations under the topic Impraxedgical Risk Assessment Approaches were:
Recommendation Begin movement towards an ecosystems approackuthahssesses population and
community risksRecommendation 1Gdrther develop mathematical foundations that updecurrent
efforts and Recommendation 1Rursue collaborations and extend development taacky high
performance computing methods for probabilistik assessmentORD’s response in 2008 indicated
that the shift of exposure FTEs into the programhresult in moving toward an integrated (exposure-
effects), spatially explicit risk assessment pragfar targeted population and communities that will
expand their utility. ORD indicated that these raotendations would be addressed through the
development of the exposure Implementation Plarmandd be incorporated into the next iterationha t
MYP. At the time of the response, efforts wereaing to develop Web-based applications of ORD
products and to seek research partners to helpdertaols that ORD’s clients can readily access.

Since the BOSC review, exposure FTEs have beetedhifto the SP2 Research Program and integrated
exposure-effects ecological risk assessment toelba&ing developed. The program is working with
EPA’s OEI to incorporate state-of-the-science tpghformance computing and visualization techniques.
In addition, the program is working with the Na@biCenter for Computational Toxicology (NCCT) on

its research to build a Virtual Tissues knowledgeband a cell-based tissue simulator focused on the
Virtual Liver (v-Liver™) and the Virtual Embryo (Embryo™). The knowledgebase will be a free
publicly available tool that synthesizes publiske&gerimental observations on the effects of chesiica

on the potential toxicological processes. Thelsatied tissue simulator will simulate chemical-icetl
effects in the liver and the embryo using threeritdnnected systems micro-circulation, cell and
molecular response, and tissue response.

The two BOSC recommendations under the topic ImptoMG 3—Biotechnology were:
Recommendation 1aclude approach to address issues of mitigatioepital on gene transfer, effects
on non-target organisms, and targeted speciestagig and Recommendation 1Rroaden the scope of
the program to include additional topics identifieg the reviewersORD’s 2008 response indicated the
following: (1) field-scale protocols for non-tatgspecies effects were being developed/appligd (2
workshop on Pollen Mediated Gene Flow was heldi®i72 (3) a report on testing and evaluation of
resistance management models that track developpheegistance in genetically modified crops wal b
released in 2009; (4) limitations in resources prgexpansion into other areas; and (5) the proggam
continually seeking partners (e.g., in 2007, atjBiaquest for Applications [RFA] on food allergatyc
was issued with the National Institute of Allergydanfectious Diseases [NIAID]).

Since the BOSC review, budget constraints havedtessin resources either being eliminated or reeld)
to address higher priority Agency issues. An iraégf exposure-effects ecological assessment obsear
program is being developed and the program hasdged resources to characterize the effects of
chemical and non-chemical environmental stressogdant populations. In addition, the SP2 Progimm
supporting ORD’s new Biofuels Research Programthénarea of food allergenicity, the program issued
a joint RFA with NIAID, the Food Allergy Projectnd the Food Allergy and Anaphylaxis Network,
which collectively awarded 16 grants (4 by EPA) e being tracked. This research will be conaglet
in late 2010/early 2011. A joint workshop, held2®08, led to publication of a paper on the stéithe-
science and remaining research needs as wellessmos at the 2009 Society of Toxicology meeting.
EPA issued a new RFA in 2009, and the awards ardipg. It is anticipated that there will be four
awards, each with a period of 3 years. The refults past activities have been published or suteuhit
for publication and are either in press, accepted) review. No further biotechnology research e
conducted.
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There were five BOSC recommendations under the t6phance Cross-Disciplinary Approaches,
Collaborations, and Communications. These werecoRenendation SMechanismgo improve
communications between groups doing research orsLT@nd 2 are recommendd@ecommendation
13-Maintain and build upon existing cross-disciplinamd cross-organizational collaborations
Recommendation 1¥ow and collaborate in the areas of statisticabyses, bioinformatics,

theoretical mathematical model building, and proitiabic risk assessment®ecommendation 21—
Emphasize communication with other federal labaiat) and Recommendation 2Revelop a more
focused communications program to regions and gthegram offices ORD’s 2008 response indicated
that the update of the MYP will provide greaterailatn the extensive ongoing collaborations with
scientists in other federal agencies and reseaganzations. Significant collaborations were agoog

in the area of bioinformatics with STAR-funded Enavimental Bioinformatics Research Centers and the
program would continue to seek new collaboratidfsur senior bioinformaticians and systems
biologists had been hired. The program had ieitiafforts to improve coordination and
communications. An ORD-OPPTS (and other progragigral offices) senior managers’ meeting was to
be held in 2008.

Since the BOSC review, the SP2 Research Programstteagjthened its cross-organizational and cross-
disciplinary partnerships across the ORD laborasécenters, within EPA, with other federal agencies
and with states. Examples of these partnershgpravided in the progress report. ORD implemented
actions to enhance efforts in bioinformatics anstesyis biology. ORD awarded two new STAR Centers
in the form of cooperative agreements to allowdiaater interactions between EPA and academic
scientists (in 2008 and 2009). The program isgusommunity of practice (CoP) approaches to
communicate and receive input from scientists acsestors from around the world. In addition,
NHEERL has established a new Integrated Systemiedlogy Division and has advertised for a senior-
level Director. ORD and OCSPP senior scientistsraanagers met in November 2009, to identify and
prioritize research needs. Addressing these neddsenadvanced further through the development and
implementation of the SPSW Research Program, whieRkpected to be operational in 2012.

The two recommendations under the topic ContinugedtiPractices included: Recommendation 19—
The peer-review process should be continaed Recommendation 20entinue to reward scientific
excellence and minimize administrative burde@®RD’s 2008 response indicated that the program
continually follows existing guidance and polictesensure that programs and products are apprelyriat
peer reviewed. In addition, ORD uses all availabézhanisms to reward and retain its scientistd@nd
recruit new ones.

The progress report states that the 208ér Review Handbook, 3rd Editistill governs ORD’s
approach to peer review, and that approach is ligdide program. Efforts are ongoing to use all
mechanisms available to reward and retain the S#32d&ch Program scientists and managers and to
recruit new ones when warranted. The program hasght on board postdoctoral fellows, graduate
students, student interns, and Association of SshaidPublic Health (ASPH) fellows. In additiorgrae
of the senior scientists hired by ORD through tiie 2 authority spend some of their time on SP2
issues. Researchers and managers continue taeaeiards for their efforts devoted to the SP2
Research Program through the EPA and ORD awardegses and the Science and Technology
Achievement Awards.

The recommendation that falls under the topic Nectutology was Recommendation Mere rapidly
develop a research program in nanotechnology armmberage other international organizatianin

2008, ORD responded that a Nanomaterial Researate®y (NRS) had been developed. The response
also indicated that EPA was collaborating with ofleeleral agencies to develop complementary rekearc
portfolios and with academia and industry to fillokvledge gaps. In addition, the program was
collaborating internationally and was part of thgy@hisation for Economic Co-operation and
Development’'s (OECD) efforts.
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Since the BOSC review, ORD has implemented the [{R3009) and added an intramural component to
the program. ORD'’s nanotechnology program compigsitose of other federal agencies, and is
collaborating with the research of other governnag@ncies through the OECD. In addition, joint and
coordinated RFAs with other federal agencies, thitdd Kingdom, and the European Commission have
been issued under the STAR Program.

Recommendation 184ap service awards (as well as peer-reviewed pgpermdividual program
elements to better designate high quality produets the only recommendation under the topic
Additional Information for Reviews. In 2008, ORBsponded that it will continue to include service
awards in staff members’ biosketches for all re@end in integrated tabular format, where possible.
Guidance regarding the value-added of collectirgy@esenting more detailed information for BOSC
reviews was being discussed by ORD and the BO$i@zdtme of the response.

The BOSC Executive Committee meeting that tookektiche time of the response did not result in any
agreement regarding the tracking and reportingwvalrds for ORD’s program reviews. The subject of
demonstrating the high quality of the program’seesh remains a priority. The current plan is to
demonstrate the perceived quality of the rese@a@imtand its technical and scientific products by
providing partner/client testimonials and intervigwand by using bibliometric analysis. ORD is
exploring new bibliometric approaches to measuteonty quality of the work but also performance of
the various research programs. These new approadlhes implemented in 2011. ORD will continue

to engage the BOSC Executive Committee in devetpappropriate bibliometric measures to be used in
the program reviews.

In closing her presentation, Dr. Francis expressedigency’s gratitude to the BOSC Subcommitteé tha
conducted the review and provided thoughtful comsiand recommendations. She also thanked the
BOSC Executive Committee for the opportunity toser the progress that had been achieved since that
review. Many comments and recommendations have hedressed. For example, there is improved
integration of exposure research, expanded coltgiomis with partners, and improved communication of
research products. In addition, the SP2 Progracbatinued with commendable good practices. The
other comments and recommendations from the rewiévoe taken into consideration as the new SPSW
Research Program develops. Dr. Francis said tiealiosks forward to continued interactions with the
BOSC Executive Committee.

Dr. Sayler thanked Dr. Francis for her presentatiot asked if the BOSC members had any questions.
Dr. Olden stated that in the section on metricgrieasuring impact, bibliometrics was mentioned;
however, the ultimate metric is the impact on pubkalth. Is ORD making an effort to gather
information on the impact of the program on pubkalth? Dr. Francis replied that ORD has been
grappling with how to measure the impact of itsgpaons. ORD currently does not have the tools to do
so. EPA has asked the National Academies fonfistion effective measures and ORD has been
working with other agencies on this as well. Maisthe measures are anecdotal rather than quarditat
Dr. Francis said that ORD would welcome input friita BOSC on effective metrics for measuring the
impact of ORD research programs. Dr. Olden algkedff ORD had used the Agency'’s Title 42
authority to bring in scientific leadership fromtsie EPA. Dr. Francis responded that most of the
experts who have been hired under the Title 42caiiytare from outside the Agency.

Dr. Philbert asked if the $8 million for nanoteclogy research was for both intramural and extraimura
research. Dr. Francis responded that both wetedad, and she added that the FY 2011 budget is $20
million. Dr. Philbert inquired about the split laaten the two, and Dr. Francis replied that appraxéty

$7 million is for extramural research and the revdar is for intramural research, personnel, androth
expenses. Dr. Philbert then asked about the fateedSP2 Program given the new SPSW Program. Will
the work be carried on under that new program?FEancis explained that some of the SP2 research
would be continued under the SPSW, in particulas gpatially explicit modeling. The work dealing

with population level research would be carriedunder another program. In response to Dr. Francis
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request for input from the BOSC on appropriate iogtiDr. Philbert mentioned that the BOSC had
recommended that ORD look at how the research @gno@nd its products affect legislation, rulemaking,
policy, and other outputs beyond publication insheentific literature.

Dr. Olden asked if the program was allowed to dolipieducation. He stressed the need to educate the
public about the safety of new technologies, gea#yt modified plants, and many other issues. Dr.
Francis answered that she was not aware of amjctists with respect to educating the public; heare
that is more the role of the program office, whigts a division that deals with outreach and edocati

Dr. Olden noted that ORD plays an important roleamslating research so that it has an impact on
public health, and public education is an esseotimlponent of that effort. Those who develop the
research also should plan for public educatiohebutset of the program. Dr. Sayler pointed bat t
there are limited funds within ORD to perform thigortant role.

Dr. Ryan, who served on the BOSC Subcommitteecdraducted the program review of the SP2
Research Program, said that he thought the midqydgress report addressed all of the questiaths an
issues that were raised by the Subcommittee.

Mid-Cycle Progress Report for the Human Health RiskAssessment Program
Ms. Becki Clark, Acting Director, National Center Environmental Assessment (NCEA)

Ms. Becki Clark explained that she was servinghasActing Director of NCEA while Dr. Peter Preuss i
on a temporary assignment. She introduced the &fRA staff members who were joining her on the
videoconference from Washington, DC. Ms. Clarkighat she moved to NCEA in 2007, just before the
BOSC conducted its review of the Human Health Riskessment (HHRA) Program. Since that review,
Ms. Clark has seen substantial progress within NOBAddressing the issues raised by the BOSC; she
added that the BOSC review was very helpful in mgthe HHRA Program forward.

The HHRA Program is managed by NCEA, which is thitgwithin ORD that develops human health
assessments, conducts research on human heal#ssisgsment methods, and develops guidance for
assessments. NCEA occupies a critical positiddRD between the researchers in other ORD
components that are generating new findings areatad the regulators in the EPA program offices and
regions who must make regulatory, enforcementramgedial action decisions.

The three LTGs of the HHRA Program are:

< LTG 1: Integrated Risk Information System (IRIS) and other priority health hazard
assessments-Agency, state, and local risk assessors use ttedftshe-science health hazard
assessment information provided on priority sulzsann their decisions and actions to protect
human health from risks posed by environmentalupatits.

< LTG 2: State-of-the-science risk assessment modetsethods, and guidance-EPA
programs, states, and other risk assessors ussklassessment models, methods, and guidance
provided to enhance, through the incorporationootemporary scientific advances, the quality
and objectivity of their assessments and decisiaking on environmental health risks.

< LTG 3: Integrated Science Assessments (ISAs)As mandated in the Clean Air Act, the
ambient air criteria pollutants are reviewed anfid$evised to reflect the best available scientific
information on identifiable effects on public héadind the environment from exposure to the
pollutant, and this information is used by the EBffice of Air and Radiation in its review and
promulgation of the National Ambient Air Qualitya®idards (NAAQS) to protect public health
with an adequate margin of safety.
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These LTGs are identified in the HHRA Multi-YeaaRI(MYP) that was last updated in August 2007;
Ms. Clark noted that the MYP will be updated follag further consideration of the Path Forward in
implementing integrated transdisciplinary resegmegrams across ORD.

The activities for LTG 1 (IRIS and other priorite&lth hazard assessments) include:
<~ Developing human health assessments (e.qg., tetraelhylene, methyl tertiary butyl ether,

ethylene oxide, trichloroethylene [TCE], acrylamit@maldehyde, asbestos, and 72 others).

< Preparing Provisional Peer Reviewed Toxicity Val(lRBRTVs) for EPA’s waste site clean-up
program (Superfund): PPRTVs for 69 chemicals werapleted in FY 2009.

<~ Developing Incidence Response Assessments (e.gicklie Katrina health impact assessment
of debris incineration, impacts assessment of flost collapse of the World Trade Center, Gulf
Oil Spill).

The activities for LTG 2 (state-of-the-science rigsessment models, methods, and guidance) include:

< Uncertainty analysis
< ldentification of possible modes of action
<~ Physiologically-based pharmacokinetics (PBPK) mindgel
< Approaches to quantification
< Approaches for assessing risk of environmental gupEs to susceptible populations
<> Approaches for cumulative risk assessment.
Under LTG 3, the program produces ISAs that protigescientific bases for EPA’s air quality decisio
making. The activities include:
<~ Ozone—completed February 2006; underway — firdt thavember 2010
Lead—completed September 2006; Lead ISA Informa@ialtin — 2010
Particulate Matter—Completed 2009
Nitrogen Oxides—ISA and Health and Environmentatetia — both final in 2008
Sulfur dioxide—ISA and Health and Environmentaltéia — both final in 2008
< Carbon Monoxide—Completed 2010.

e

In the report on the 2007 review of the HHRA Progréhe BOSC provided positive feedback on all
aspects of the program: relevance, structurejtguperformance, leadership, collaboration, and
outcomes. LTGs 1 and 3 received a rating of megiectations from the BOSC, and LTG 2 was
assigned a rating of exceeds expectations. TheB@fered 10 specific recommendations that feth int
three major areas: (1) planning and implementa{@ncustomer needs, and (3) coordination and
communication.

To address Recommendation Assess program needs in order to increase productioRIS and

PPRTV Assessmergad Recommendation Establish goals for increasing the number of IRIS
assessments to meet client ne#as program implemented a new, streamlined [Rt®ess in May

2009, and the HHRA Program has quickly demonstratedress. The IRIS logistics team was created to
centralize all aspects of the administrative supfooriRIS, enhance efficiency, and relieve the
administrative burdens from the scientific stdff.addition, the program meets with the clientadfto

better understand its assessment needs. Alsddtess these two recommendations, the HHRA Program
streamlined the production of PPRTVs and in FY 2@WPPRTV assessments were added to the
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database. New program metrics were negotiatedthéiOffice of Management and Budget (OMB),
which take into consideration the complexity andhber of assessments. The program also initiated th
NexGen Risk Assessment pilot project in May 2008ictv involves incorporating molecular systems
biology and gene-environment interactions to adeaisk assessment, with the goal of evaluating more
chemicals in less time.

The old IRIS process involved 26 steps and the sawamlined process has only 7 steps. The new
process allows more control of the scientific rewigzhich accounts for much of the acceleratiorepSt
of the new process includes a listening sessioighwik designed to increase the transparency of the
process.

The HHRA Program has quickly demonstrated proguester the new IRIS process. In FY 2006 and FY
2007, only 2 final assessments were posted ondR¢B year. In FY 2008, 5 final assessments were
posted on IRIS. In the first three quarters of F009, only 1 final assessment was posted on IRIS;
however, after the new process was implementeidabdssessments were posted on IRIS in the fourth
quarter, and 3 were posted in the first three guadf FY 2010. Ms. Clark pointed out that in May
2009, there were 15 assessments undergoing intenageview; since implementing the new process, 13
of those assessments have been moved forwardniparing the actual number of final assessments
posted on IRIS with the number targeted in the nogmetrics, Ms. Clark said that she thinks the
program will reach its target for posting in FY 201

To address RecommendationRevelop a mechanism for retaining IRIS assessnudahés than 10 years
on the Web siteghe program will:

< Update assessments that are more than 10 yeaaadliave new studies that may impact a
toxicity value or a cancer weight of evidence diggor.

< Put assessments requiring extensive analysishaetetandard IRIS process; update those with no
new data to indicate they are still current.

< Place assessments requiring limited analysis h@aipdate process (chemicals will be batched).

The IRIS Update Project was started in FY 2009, thedirst batch of assessments is anticipatetaid s
the review process in the fourth quarter of 201 Tipdate process will include the following:

<~ A Federal Registenotice announcing the IRIS Update Project agendacalling for scientific
information.

<>

Comprehensive search of scientific literature orhezhemical.

<>

Draft health assessment development.

<>

Combined simultaneous review of the draft by EPA ather federal agencies via the Federal
Standing Science Committee.

< Public comments on draft assessments, followeddgpendent external peer review under
FACA.

< Final IRIS assessment reflecting public commentsiadependent external peer review will
replace old assessments on the IRIS database.

The HHRA Program has made considerable progremddressing RecommendationGntinue to
develop ties with the National Center for Compuitaail Toxicology (NCCT) and provide formal input.
The program participated in the May 2009 NCCT TwstCaeeting. Based on NCEA'’s suggestion,
chemicals on the IRIS agenda or nominated for ass&rst in the PPRTV program, are being added to
ToxCast Phase Il. NCEA also is participating ia thoss-ORD postdoctoral fellows program, and some
NCEA scientists have been detailed to NCCT. AMGEA has made joint presentations with NCCT on
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the future of toxicology and risk assessment. Ntogbrtantly, the program is collaborating with NCC
on the NexGen Risk Assessment pilot project. Tiadlenge is to figure out how to take the toxiabta
and translate them into information that is impottar risk assessment. Three assessment tiees hav
been proposed for NexGen.

To address Recommendation @apture HHRA responsiveness to national emergeiacidslifficult
clean-up sites in overall framework of the progrdhe HHRA Program is tracking past and present
emergency response support activities and is edgageternal discussions about how to describe thi
support in the next version of the HHRA MYP. Mdai pointed out that it is very difficult to preudi
how much effort will be needed to support futureeegencies; therefore, NCEA is determining what
resources have been needed in the past as one afestisnating what might be needed in the future.
NCEA is making an effort to reach out to the regitirough the NCEA “Regional Road Shows,” which
are briefings designed to inform the regions aldhdt NCEA is doing and how the Center might be of
assistance to them. They are working to make N@&©A'go to” organization for high quality and rapid
scientific support. Some examples of this includevelopment of the polychlorinated biphenyls (BB
exposure estimation tool for PCBs in caulk; reviwthe University of Michigan Dioxin Exposure Study
to provide perspective for Region 5 on how the ginegults could inform Agency decision making;
assistance to Region 7 by accelerating the coroplefi the hexavalent chromium IRIS assessment; and
assistance to Region 9 (Hawaii) and the Office infQuality Planning and Standards (OAQPS) on
assessing the health risks associated with sulduidee from volcanic activity. In addition, NCEA i
assisting with the Gulf oil spill emergency respmn3hese activities include:

< Dioxin Formation and Risk Assessment
— Prepared screening risk assessment for workergematal population.

— Informed development of sampling plan measuringididuring controlled burns at sea.

— Developing approaches that will use measured diemiission factors to estimate potential
risks to human health.

<> Fish Consumption Rates Assessment

— Providing information to characterize fish consuimptates, which will be used with
measurements of oil-related contaminant conceatratio assess human health risks
associated with consuming Gulf fish.

— Collaborating with OW and the Food and Drug Adntiison (FDA).
< Risk Assessment for Gulf Swimmers

— Assisting OW in developing guidelines to inform w#mns concerning risks of spilled oil to
swimmers.

— Developed risk assessment exposure scenario, flosine factors used for the scenario, and
specific health-based benchmarks.

< Toxicity of Chemicals in the Gulf

— Provided toxicity information for chemicals of camn related to the Gulf oil spill, including
those likely to be present in crude oil as wellresse used in chemical dispersants.

In response to RecommendatiorO@insider well developed PPRTVs as source for IRE@ssments
NCEA reviewed the PPRTVs and found two—cobalt aaadium pentoxide—to develop into IRIS
assessments. The program also has sought adwodte programs and regions on their assessment
needs. The highest priority needs will be addeetismugh IRIS; for more targeted needs, NCEA is
consulting with the programs and regions to deteenifia PPRTV assessment would meet their needs.

17



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

BOSC ExecuTivVE COMMITTEE JULY 12-13, 2010, MEETING SUMMARY

NCEA has taken action to address Recommendati@téps need to be taken to ensure the transparency
of decisions made in the process of performingssssents These actions include:

< IRIS Assessments

— Implemented new IRIS process in May 2009, whicluites multiple opportunities for
federal agency review, external peer review, ardipgomment.

— Incorporated IRIS listening sessions for the pudtid stakeholders, and briefings for other
agencies (e.g., Department of Agriculture, FDAhigh profile chemicals.

— Making comments from federal agency review publakhailable.

< HERO (Health and Environmental Research Online)-atalthse of scientific studies used to
develop EPA risk assessments (http://www.epa.gos}he

— Expanded to include IRIS assessments as they aetoged, which allows the pubic to
readily access studies on which decisions are based

< ISAs and NAAQS
— Restructured ISA with concise summary and integeagiynthesis of key findings.
— Focusing on key policy-relevant findings.

— Developed causality framework used in ISAs, whiobvjales transparency and consistency
in drawing conclusions and causal judgments.

< EPA’s Reanalysis of Key Issues Related to DioximiGity and Response to NAS Comments
— Defined process clearly for study selection.

— Held a scientific workshop (February 2009) to eaghat EPA'’s response to the National
Academies focused on key issues and reflected tist meaningful science.

In response to Recommendation®onsider recruitment of senior scientigise program has hired
senior Oak Ridge Institute for Science and Edunaf@RISE) fellows to provide support for complex
science issues (e.g., quantitative applicationeofognics and high-throughput data into chemical risk
assessment, mutagenic mode of action). In addiimmternationally recognized senior science manag
has been hired under Title 42 as one of the progrBimision Directors. The program is expandirg) it
capacity in LTG 2 (NexGen) with post-doctoral fellofrom ORISE, the American Assaociation for the
Advancement of Science (AAAS), and ASPH.

NCEA has made some progress in addressing Reconatim®: The program is encouraged to make
PPRTVs more available for use in hazardous wagteasisessments and promote use as appropriate
The program currently makes PPRTVs available t&BW staff and by request to state and other
partners in waste site assessments. The HHRA &rogrreaching out to the program offices (beyond
the Office of Solid Waste and Emergency Respon&NEBR]) to publicize the existence of PPRTVs.
NCEA is engaged in ongoing discussions with OSW&R&ke the PPRTV database publicly available.
It is anticipated that this will happen in the na#ure.

Several steps have been taken to respond to Reaushatien 10: The program needs to consider
information on potential public health as it pritzies chemicalsThe HHRA Program has participated in
extensive meetings with the program and regiorfadesf regarding the selection of priority chemicals
addition, the process for adding chemicals to Ri& lagenda has been revised to include publicihealt
information, to make it more transparent, and t adfeedback” loop to the programs and regionge T
Federal Registenotice for new nominations includes more transpeyen how decisions are made.
Public health information (exposure and toxicigypeing considered in identifying priority chemial

As an example, several phthalates have been addlee tumulative health assessment because otpubli
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health concerns. Ms. Clark noted that the phthalatimulative assessment is the first step in deriap
risks of exposure to multiple chemicals and it reagve as a framework for extension to other
compounds in the future.

Ms. Clark closed her presentation by stating thatis excited about what the program has beentable
achieve in the past few years since the BOSC review

Dr. Sayler thanked Ms. Clark for her presentatind asked if there were any questions. He noted tha
Dr. George Daston, a former BOSC Executive Committember who chaired the HHRA
Subcommittee that conducted the program reviewjdiadd by telephone and he asked if Dr. Daston
had any questions or comments. Dr. Daston satdtisaprogram is a cornerstone of EPA’s work; so
many programs and processes within EPA rely oifliierefore, the program must be designed and
implemented well, and both are true for the HHRAdgPam. These assessments are valued by
organizations throughout the world and the demandRIS assessments far exceeds the available
resources of the program to do the assessment®abton indicated that he is very pleased with the
effort the program has put into streamlining th&SIRrocess. The review process (both internal and
external) has been an impediment to completingsagssents in a timely manner.

Dr. Daston thought the program was doing a goodjdbveraging the efforts of other organizatiofe
was very pleased to see the collaboration with NCHEE stated that NCEA and NCCT are leaders in
their fields and they need to work together to madeful tools available for risk assessments. He
encouraged the program to continue this interactlde stressed the need to be diligent about exsuri
the transparency of the process for prioritizingrofcals for risk assessments. Dr. Daston thounght t
next BOSC program review should assess whethdrahsparency of that process is adequate. Although
the program has attempted to address Recommen@atignich dealt with recruiting senior scientists,
the program has not been able to fulfill the smifithat recommendation. Therefore, the progranukho
keep this recommendation on its radar screen tardwaction. Dr. Daston noted that the HHRA Progra
received very good ratings in the last programenenéind it has taken steps to make the program even
better.

Dr. Cozzens asked how the program plans to buikrgemcy response into its program planning. From
the presentation, it appears that NCEA is attergptirassess how much effort has been expended on
such efforts in the past. Do you have a recottgogf many full-time equivalents (FTEs) are allocated
emergency response each year? Ms. Clark replégdBEA is trying to document that effort.

Ms. Kacee Deener explained that she has been vgpokimssessing the emergency response effort
during the past 2 years so that the program cathisaformation to predict future effort. Thease
discussions underway about the best way to incatedhis into the MYP. Dr. Stan Barone
acknowledged that this is a difficult task becagisergencies are unpredictable; however, having the
historical data will be beneficial in planning flture emergency response needs. He added that, in
recent years, NCEA has seen an increase in thearumhibequests for assistance and the time thakets
to respond to these requests. Therefore, thistigiat an historical assessment. Dr. Cozzensguahe
program for attempting to track its emergency respasupport. She also suggested that having this
information available could be valuable in justifgito OMB why certain performance goals were not
met when resources were diverted to emergency mssmupport. Dr. Olden agreed, stating that it is
important to communicate what percentage of thgnar’'s effort is dedicated to emergency response
support and what percentage is devoted to achigkimgrogram’s strategic LTGs. Ms. Clark agreed an
added that the percentage allocated to emergespgmee support is probably around 10 to 15 percent.
NCEA would like to have a better handle on thisyéeer, so it can set aside resources to meet these
needs.

Dr. Tharakan asked if the program had done a sskssment for the workers responding to the Gulf oi
spill. Ms. Clark replied that the program partatigd in the risk assessment for the workers thatdeae
by the National Institute for Occupational Safetyldlealth (NIOSH).
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Dr. Demerjian asked about the volatilization of tile formation of semi-volatile organic compounds
(SVOCs), and the photochemical transformation tmsdary organic aerosols (SOASs). Is this aspect
being considered in the assessment? Dr. Baroperrdsd that ORD is involved in the efforts of the
other federal agencies, and those aspects are tmsigered. Dr. Demerjian asked if areas arobed t
spill are being monitored to determine its effedds. Barone replied that measurements are bekenta
real time and the focus is on the safety of thekexw. The longer term focus will be the environtaén
effects, and additional research and monitoringlvélneeded.

Dr. Philbert asked what is being done on an intmag basis to ensure that appropriate data arg bein
captured now so that they can be used in followeggarch. Dr. Barone responded that a database is
being created to store all of the data being ctltand the database is being made publicly aveitab
the Internet.

Dr. Olden stated that he did not hear any mentf@pigenetic regulation. Is that being considered?
Dr. Barone replied that other parts of ORD (e.gcAN') are looking at epigenetic regulation. The
National Institute of Environmental Health Scien@€#EHS) National Toxicology Program (NTP) is
involved as well. ORD is trying to incorporateghvork into its assessment.

Ecosystem Informatics Session

Ecosystem Informatics: Interdisciplinary Graduate Education and Research Linking Ecology,
Computer Science, and Mathematics
Dr. Julia Jones, Ecosystem Informatics Program,dgareState University (OSU)

Dr. Julia Jones explained that ecosystem informaticolves collaboration among natural scientists
(ecologists), computer scientists, and mathematicidt addresses pressing problems of naturalireso
management and explores alternative approachesmteptualizing problems, modeling ecosystem
processes, and uncertainties.

Important contributions to key problems in ecolaggiude: uncertainty in ecosystem models, preaiicti
extreme events, automatically detecting eventsoaganisms, predicting community response to
disturbance, and quantifying species responsesvicoemental change. The experiences OSU has
gained during these collaborative effects providieiable lessons for educators and resource managers

Dr. Jones explained that ecosystem informatics doemerge the different disciplines involved but
fosters collaboration among them. For biophysscadntists, ecosystem informatics can help withehug
data streams from burgeoning sensor networkdsdtaan help with alternative conceptualizationd an
models of ecological and ecosystem processesmétirematical scientists, ecosystem informatics
provides the opportunity for developing entirelywmethods in computer and mathematical sciendes. |
also brings together a more diverse study grogoitribute to environmental problem resolution.mg&o
ecosystem topics that can benefit from ecosystéonnmatics include: scaling and uncertainty in aygl

of carbon and nitrogen; stability and resilienceoblogical communities; natural disturbance preess
temporal and spatial predictions; and structurefandtion of hierarchical branching networks.

Ecosystem informatics research builds on largesetdaand ecological process understanding, develops
new models, and compares alternative modeling ajgpes.

The work on ecosystem informatics began at OSU thighaward of a National Science Foundation
(NSF) Interdisciplinary Graduate Education and Resge Training (IGERT) program grant in 2003. The
effort was initiated by Long-Term Ecological Resda(LTER) senior natural scientists who asked
mathematicians and computer scientists to collabdoaexpand the scope of LTER. In 2005, the
Ecosystems Informatics program had its first PstDdents and OSU hired two young faculty members.
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In 2007, there were 15 Ph.D. students in the prograd OSU hired three more young faculty members.
By 2009, there were 30 Ph.D. students, the faoudty getting additional grants, and two postdocewer
hired.

Dr. Jones described a study of the collaborativeorks in the ecosystem informatics group. Thelgtu
found that 87 percent of new ties in the programewdth people in different departments; 50 peradnt
the collaborative ties resulted in new ideas tioatat not have been produced individually; 68 peroén
new idea ties were between fields; and 76 perdemtw idea ties were between departments. Shelnote
that working together has produced ideas or finglthgt could not have been produced individuallipyor
a single department.

One example of ecosystems informatics researchviegddhe problem of habitat selection. Organisms
do not select the first habitat they encountereylVisit some number of habitats and then selegt on
The “refractory period” is the time spent visitihgbitats before making the selection. This is a
mathematical problem—to select the optimal stoptiimg. What is the optimal nhumber of potential
habitats to visit before selecting one? The optifreftactory period” is n/e where n = total numioér
possible habitats and e = natural logarithm. Homwwa use this problem to understand organism
behavior in space?

Another example of ecosystems informatics resefamlised on the question: How do the spatial
dynamics of emergent stream insects affect popmatynamics? The mechanisms are drift and flight.
The “critical domain” is the minimum size of hahitaquired to maintain persistence of a populatilm.

a single channel, the answer is a length, butsinemam network, the answer is more complex. Whikies
effect of network structure on time to extinctioki®hat is the effect of arrangement of predatoshjffon
time to extinction? The persistence of the popotatiepends on the balance between the net repiragluct
rate, downstream advection, and upstream dispebgialiffusion or other process. The outcome of
interest are the critical values of the variablegagning those competing processes, the thresbeldsv
which extinction is certain.

A third example of ecosystems informatics reseaosicerned fire effects on forest stand dynamics.

How does non-stand-replacing fire affect foreshdtage distribution? How does time-varying firkeaf
forests? Hazard rate is used to formulate the hraotkit is solved analytically. This yields a nebthat
can predict how long it will take for a forest siagxperiencing a change in fire return intervaidach a
new equilibrium.

A fourth example of ecosystems informatics researeblved anomaly detection. Many environmental
sensors produce large datasets (temperature, ctulzpetc.) and the data contain erroneous
observations. How does one automate the processarfdetection? Machine learning of Bayesian
hierarchical models provides the necessary queditgrol. This is done by creating a probabilisticdel

of the domain, represented by a Bayesian Netw®he process model (how the true temperature
behaves) models normal behavior and the observatoatel (how the temperature is measured by the
sensor) includes a generic fault model. If théedéhce between the sensor reading (O) and computed
(process model) is large enough, then an anomalgdred. An ideal quality control model should
produce two things: (1) a label that distinguistiag anomalies, and (2) an imputation of the valee
(with some confidence measure).

A fifth example of ecosystems informatics reseamwhcerns bioacoustics. Many organisms are difficul
to census (e.g., birds). Acoustical recordingthege organisms may help detect their movement and
abundance. New low-cost sensors provide continaad® data and machine learning can automatically
identify bird songs in recordings.

A final example of ecosystems informatics reseamghlves species modeling. Many species have been
monitored (e.g., birds) and the datasets are kandeof variable quality. These long-term datasetgain
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information on species’ responses to climate vdifgland machine learning can infer species
distribution (single or multiple species). The gola multiple-species model is to simultaneously
predict the occurrence of multiple species. lecdfthe advantages of identifying and understanding
communities, detecting competitive exclusion, eitjplg inter-species correlations to improve predict
accuracy, and predicting hard-to-detect speciesdoas easy-to-detect species (e.g., detect undgrsto
based on canopy). The three methods are to madelspecies separately (M0), model each species
separately but perform model selection jointlyr{iainodel selection, M1), or capture the correlation
structure among the species (M2). It is hypottegsthat M2 will be better than M1, and M1 will be
better than M0O. Seven different modeling methadspecies distribution of birds at Hubbard Brook
were compared and it was determined that stacketbra forests (a model of type M2) were best fog thi
dataset and measure.

In summary, Dr. Jones stated that ecological probleffer many challenging opportunities for
mathematicians and computer scientists. Collalmmsibf ecologists with computer scientists and
mathematicians can address major problems in emmieatal science and contribute to sustainable
management of ecosystems. These collaborationgeesignificant investment of time and energy by
senior faculty in participating disciplines, an@ytctan enhance participation and diversity in s@en
technology, engineering, and mathematics (STEM)iplises. They also help to create a workforce
trained to succeed in the new information-baseghlhitechnological society. Successful collabanasi

in ecosystem informatics involve exposure to ecesysand resource management issues in shared field
experiences, interdisciplinary communication faskgem formulation, attention to disciplinary and
interdisciplinary balance, committed senior reskars, and development of a network of collaborators
These collaborations can contribute fundamentajis to basic and applied ecology, and also mag le
to new advances in computer science and mathematics

Dr. Jones then asked if there were any questiBnsOlden asked about validating the ecosystem mode
Do you make predictions and then see how closedheyo reality using a standard procedure for
validation? Dr. Jones replied that the model igdased using data that were not used to builchtioeel.
She also noted that it is important to make suaettie methods do not take advantage of scaley e
the same type of validation that is used in otfedd$ (e.g., validate against standard bioassays an
pathology).

Mathematics of Ecological Dispersion
Dr. Enrique Thomann, Department of Mathematics,goreState University

Dr. Thomann referred to the project on the effeftre on forest stand dynamics that was mentidmed
Dr. Jones in her presentation. Initially, theres\assignificant communication barrier between the
ecology student and the mathematician working andffort; however, after some time the ecologist
began asking questions that were almost matherhattda important for the ecologists and the
mathematician to use a common “language.” Forgitogect, the ecologist had to figure out if he veah
to develop a model that would predict the futureetect the effect of changes.

Dr. Philbert asked if the “language” they developexs universal. If a group on the East Coast@arri
out a similar project, how similar would their “lguage” be to that developed for this OSU project?

Dr. Thomann replied that the language is not usi&eaind this effort is just the beginning of depéahg
such a language. A great deal of effort must lpeeded in the beginning to communicate and describe
the project and what needs to be done. After tisemgreement on definitions, the project can move
forward.

Referring to two graphs that were included in @nek’ presentation, Dr. Sayler asked if they were
generated from a model or from actual data. Daridnn replied that they were generated from the
model. Dr. Sayler commented that this almost besoansensitivity analysis to point the researaher i
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particular direction. Dr. Thomann responded thatdraph identifies different age classes and loog |
it will take to transition from one to another.

Dr. Tharakan asked if it was possible to take ttasgstem informatics model and work backwards ¢o se
if it accurately modeled the changes. Dr. Thomamswered that it was an important part of the thesi
for this project to use historical data to asskesatcuracy of the model. He added that the datial ©iot
justify strong conclusions. Dr. Jones mentioned this student began as a field scientist whoshawth
phobia; however, he was drawn to complex computteulations to explain what he was observing in the
field. Therefore, he collaborated with mathematisito develop an analytical model that did a much
better job at explaining the observations thamaukition model. Dr. Sayler commented that, now tha
the processing power is available, the issue istiocassemble and interpret the data. Dr. Phikiated
that when a human population is exposed to songg dnly a small subset of people have an adverse
effect. Can such singularities be detected withrtodel to explain why individuals in a group beha
differently? One participant replied that it woldd difficult because trees can reproduce asexaatlly
they do not grow in a constant temperature. In sfomests, there has not been a fire for 1,000 yeaus
other forests burn frequently. Dr. Jones notetidiiterent species of trees respond differentlyirie.

The model could detect that difference by agee¥ and species. This approach could be applied to
detecting the singularities to which Dr. Philbaterred. She added that one colleague is lookittg i

how to predict disease epidemics with this modeparticipant commented that one of the advantafjes
this model is that it goes from a conceptual vieva imore rigorous mathematical view to help explain
phenomena.

Dr. Haas observed that the OSU collaboration wbdaause that organization has ecologists,
mathematicians, and computer scientists who are tes@quiry-based research. EPA, for the modt, par
relies on contractor-based mathematical and compuaience support rather than internal staff. Goul
that restrict the degree of cross-over interaciibBPA? Dr. Demerjian thought that collaboratioruid
more likely be restricted because of the disciplirke noted that ecologists do not have a longtyisif
building models. In addition, it is difficult tarfd 50 years of data to offer an adequate dataset.

Dr. Thomann commented that an ecologist would slyiaely on computer simulation to explain
observations; however, that is not the approadwibald be used by a mathematician. One partitipan
mentioned that there has been some reluctancefatdlfire mathematicians because the Agency is an
applied science organization and it is not obviehere a mathematician would fit in. In addition,
computer scientists usually are not viewed asqgfétte interdisciplinary team solving an environrnan
problem.

Computer Science and Ecolnformatics
Dr. Tom Dietterich, Director of Intelligent SystefResearch, School of Electrical Engineering and
Computer Science, Oregon State University

Dr. Tom Dietterich described two data driven sceepmjects: (1) Species Distribution Modeling and
(2) Computer Vision for Automated Identification Afthropods. The Species Distribution Modeling
project involved predicting spatio-temporal distitibn of species (single and multiple). The mantaild
be used for: species mapping to guide field sweyvmserve design to optimize conservation benefit
versus cost of acquisition/opportunity costs, aal-time management of barriers to bird migration
(skyscraper lighting, wind farm operations, airgldrird interactions). OSU collaborated with the
Cornell Lab of Ornithology’s Ebird.org, which ig@al-time, online checklist program that providesib
information on bird abundance and distribution aaiaety of spatial and temporal scales. Volunteer
“birders” upload checklists of birds observed antlabserved. Ebird.org receives 1.5 million datanfso
per month, from birders with a wide mix of expegtisThe challenges for the Species Distribution &od
are fourfold:

1. Detectability—Bird may be present but not be detédty observer.
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2. Experts versus Novices—Novices are more likelyaibtd detect, and they may confuse a bird
with other species.

Sampling Bias—Birders stay close to home so thepiagis skewed to population centers.

Partial Information—Observations may provide ondytial information.

Dr. Dietterich stated that birds are most deteetdbking migration and mating. Models that ignore
detectability can become confused (e.g., predaitftirests are poor bird habitat in July and August
Detectabilty depends on the observer and his/liertefs well as the species, time of year, derndity
vegetation, weather, and other factors.

Occupancy/detection models (Mackenzie et al.) gitemseparate occupancy and detection given the
observation data by using two logistic regressiaaeis—one for occupancy and one for detection
probability. In machine learning, the logistic regsion models are replaced with boosted regresses
(BRTSs), which are known to be one of the best ndgHor species distribution modeling under perfect
detection. This novel BRT methodology can handientavariable models unlike existing BRT methods.

To address the challenge of birder expertise, lilvglyed at what species the novice birders over- and
under-reported. They also estimated the expesdisd bf each birder. The hypothesis was that the
Species Distribution Modeling accuracy could berowed by down-weighting (but not discarding)
novice data. This added an expertise componehet®tcupancy/Detectability model. As the model
becomes more sophisticated, it will be able to ni@téer predictions.

Because the citizen scientists reporting obsematitay fairly close to home, the sampling tendseto
skewed to human population centers. The challeragehow to make good predictions across the entire
United States. They accomplished this by usingdate shift reweighting. They confirmed that the
weighting approach improved the model results.

Dr. Dietterich noted that partial information confesm, for example NEXRAD weather radar, which
provides an approximate measure of the numbends$ lbut does not indicate the species. Similarly,
night flight calls are a diagnostic for some spgchrit not for others. These data can be incotpdra
using a collective Hidden Markov Model (cHMM), whiprovides algorithms for inferring the most
likely state and path.

Dr. Dietterich indicated that direct observatiofikiod migration (e.g., by radio tagging) are ligidt The
goal of BirdCast, a pilot radar ornithology projétat focuses on the mid-Atlantic region, is to grere
real-time migration forecasts. These data wilphsgientists understand how birds “decide” when to
continue along their migration path, how they “cbgbtheir path and where they decide to stop cued,
predict how climate change and land use will afteese decisions. The data also can be usedntfide
and remove migratory hazards; for example, redgbéihg in skyscrapers during major migrations,
manage wind farms to minimize migration interfersrend alert air traffic to bird/plane collisioski
The data also provide birders with information dmewe and when they can observe target species.

Dr. Demerjian asked if anyone had done any coroglatwith weather patterns and conditions.

Dr. Dietterich replied that the current belief amanrnithologists is that, for short-distance migras,
the birds usually wait for favorable winds, but fang-distance migrations, the birds have a pdeticu
time that they must leave.

The second data driven science project describdar bRietterich was Computer Vision for Automated
Identification of Arthropods. He explained thathaopod population surveys of freshwater strearas ar
used for assessing stream health, measuring tieessiof stream restoration, and understanding basic
stream ecology. This project involved the develeptof a new survey concept in which the technician
would collect the samples in the field and manueléan the samples. The specimens would be dumped
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into a robotic device that automatically singulatgldotographed, identified, and sorted them. Apeeix
would manually identify the “rejects.”

The pilot project focused on using this new sursegycept to identify nine taxa of stoneflies. Therre
3,826 stonefly image; 773 specimens and 9 classesidentified. The error was estimated by threefo
cross-validation. The error rate using the stétw@-art method was 16.1 percent, and the ertesri@r
pilot Method 1 (using boosted dictionaries) and et 2 (using stacked evidence trees) were 4.9 perce
and 5.6 percent, respectively.

The current work is focusing on identifying ther0st abundant taxa of Ephermeroptera, Plecoptera,
and Trichoptera (EPT), which are the basis of ERit&nmental Monitoring and Assessment Plan
(EMAP) surveys. The EPT are identified indepenigdny two experts. The initial results for 29 taxa
indicate that the precision varies from speciesptecies. The challenge is detecting and rejettiogel”
species. Can the system detect that a specimemdbbslong to any of the training classes? This
guestion poses interesting problems for the compafentists.

Dr. Dietterich closed his presentation by identifythe next steps for this project, which are tprione
shape descriptors, conduct tests on EMAP specinmgtiate the soil mesofauna project, improve the
rejection of distracters, and initiatesituvideo surveillance. He asked if the BOSC membadsdny
guestions.

Dr. Philbert asked if Dr. Dietterich had lookedla pathology literature on the automated readfng o
pathological slides. Dr. Dietterich respondedhia &ffirmative, particularly for breast cancer uiss.
OSU’s goal is to develop something similar. DrillBdrt suggested that Dr. Dietterich contact Drni2a
Farkas, Bioengineering Department, The Weizmantitdites of Science at the University of Pittsburglan
Dr. Simon Watkins, Department of Cell Biology anayBiology at the University of Pittsburgh School of
Medicine about the work they are doing. Dr. Phillasked if the specimens were dead and Dr.
Dietterich confirmed that they were and that theyewreserved in alcohol.

Dr. Haas asked if the stonefly data were from Ist@ams, and Dr. Dietterich replied that they were
collected in streams from New Mexico to Oregon. Baas then asked if they had looked at the value o
incorporating contextual information. Dr. Diettghiindicated that they had not, and added thadreiam

is to develop a retrainable technology that candmsl for many problems.

Dr. Sayler thanked Drs. Jones, Thomann, and Dielttéor their presentations.

Ecosystem Informatics Framework for Marine Biogeogaphy and Natural History at
Regional to Global Scales
Dr. Henry Lee Il, EPA, ORD, NHEERL, Western EcolBgysion

Dr. Henry Lee explained that the present goal isfeffort is to capture the global biogeographic
distributions of all the near-coastal nonindigenspiscies in the North Pacific along with their velet
habitat and invasion traits. The future goal iadapt the Pacific Ecosystem Information SystemEHISEC
to capture climate related traits for near-coagtakies in the Northeast Pacific and Arctic. Tambase
then could be used as a knowledge engine for gemgispecies’ climate risk profiles.

The basic principles and assumptions are: (Ljnmmy questions, classes for habitat requirement®an
physiological tolerances will suffice; (2) inforn@at will be capture by hierarchical classes where
possible to accommodate different levels of knogéednd needs; (3) geography is biology—use
distributions to infer habitat specificity; and @eriable natural history requires standardizatioen at
the loss of some ecological nuances. A graphitatface is used for capturing distributions ofiveat
and nonindigenous species because this is muokr éasise than a spreadsheet format.
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The first step in the management strategy for ¢isearch data is to develop an informatics topology
collect and store biological data. The regional xcal databases from EMAP are feeding into the
database. Presently, more than 17,000 taxa #€HIS. The objective is to have at least 95 peéraken
the reported species in the Northeast Pacific aoticdfor fishes and most invertebrate taxa. Drel
presented an atlas of the nonindigenous specibg iNorth Pacific and then did a brief demonstratid
PCEIS.

According to the Millennium Ecosystem Assessmeiatlibersity will decline globally if there is a
continued focus only on ecosystem services. De.riaed that although extinction is the ultimate
ecological insult, there are many lesser insutidpiding population decline, range contraction,
population fragmentation, and loss of associatedystem functions for services. The objectivethef
project are to: (1) develop automated procedurésdentify near-coastal species at greatest risk to
different types of climate alterations using rudéssbased on biogeographic distributions, natusabty
attributes, and physiological traits; (2) overl@gsies’ biogeographical and habitat distributiotith w
projected climatic alterations at multiple scakesd (3) analyze risk for suites of taxa from thdf Gt
California to the Arctic.

The Arctic is predicted to experience larger terapee increases than the mid- and low-latitudes.
Additionally, polar species have “nowhere to rumrésponse to a warming ocean. The results of this
effort can be used to help shape public opinion@oiy, identify locations that will be most imgad

by climate change, identify types of climatic adigons that will have the greatest impact on biedsity,
and develop potential mitigation options. Dr. lpmesented a framework for a climate-induced
alternative futures species distribution predicsgatem. He noted that, because of the complexitye
rule sets, PCEIS will migrate from Access to thebWe

The International Union for Conservation of Nat(ik@CN) Red List approach needs to be modified for
climate risk, specifically for near-coastal speci&PA needs to work with the IUCN more closelyhia
future to accomplish this. A major challenge iattthere is considerably less data available far-ne
coastal species than for terrestrial flora and &auviulnerability is being predicted based on tiree
components of rarity. Multidimensional analysigarfity types is based on Rabinowitz’s Rarity Césss
(which are similar to the criteria used by the U@ its Red List). The first component of rarity
whether the species has a high or a low populaiza The second is whether the species hasadarg
small geographic range. The third component istindrehe species can occur in a broad range of
habitats or whether it is restricted to a more mamange. How vulnerable is the habitat to différypes
of climatic alterations?

Data from PCEIS can be used to assess, for exathplepecies of chiton in the Northeast Pacificl{Gu
of California to Chukchi Sea) that are most at tsskemperature increases or those most at riskéan
acidification. The number of species endemic thescoregion and the number of species in more than
one ecoregion were identified. A cross-walk bemvecoregions and depth was done using the PCEIS
depth classification schema for chitons. Dr. Lesspnted the preliminary rule set for pG®d ocean
acidification organism traits affecting vulneratyili He noted that developing these rule setdasge

part of the research. One possible output coula t@or-coded matrix that identifies the risk ionate
change (e.g., increase in air temperature, incrieasater temperature, loss of wetland habitat) for
various species.

Ms. Zhuikov asked if the PCEIS database is avalébthose outside of EPA. Dr. Lee responded that
the Agency will make a version of PCEIS availaloi¢hte public in October 2010. This version will
contain information on about 1,000 non-native sgeai the North Pacific. EPA has an interagency
agreement with the U.S. Geological Survey (USGSjetahe database online. Ms. Zhuikov said she
thought that the U.S. Fish and Wildlife Service badnvasive species database. Dr. Lee repliddttisa
USGS that has that database. He added that ERérking with USGS and also is trying to connect
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with the Smithsonian and its database. Dr. Leetioeed that there are several hundred nonindigenous
species databases.

Dr. Sayler asked if there were any internationalnextions. Are other countries attempting to do
anything like this? Dr. Lee responded that thekwsfunded partly by the Japanese. WED has had
limited success in working with China, and comgimas with Canada because the database did not run
on Canadian systems since they had not installedldiis updates. Dr. Lee said that WED hopes to
foster the relationship with Japan.

Dr. Olden asked how many species have been enteceBCEIS and if there was a limit to the numlber i
can contain. Dr. Lee replied that they have datalbof the fish on the West Coast and PCEIS will
include all of the major taxa. Dr. Haas askethdre is a precise definition of a native speci@s.Lee
answered that they are considering native spetaste from the pre-Columbian era. Dr. Demerjian
asked if the database users are entering datthmt®CEIS. Dr. Lee replied that Microsoft Acceessl

not allow multiple, simultaneous users, but hete&e the back ends and merge them. Unfortunately,
this approach makes Dr. Lee the gatekeeper. Dndi&n asked about quality control and Dr. Leel sai
that he is responsible for quality control at fhgnt. Dr. Philbert pointed out that allowing uséo enter
data makes quality control much more difficult hesmthese users operate under different assumptions
Dr. Lee agreed and added that there is a user'sahand documentation for the database.

Laboratory Tour: Western Ecology Division

Modeling Ecosystem Service Tradeoffs in Response tand Use and Climate
Bob McKaneEPA, ORD, NHEERL, Western Ecology Division

Dr. Fontaine introduced this presentation by Drb BécKane, which was prerecorded, from the
Ecosystem Services Research Program (ESRP) Se@@rias held July 1, 2010.

WED is involved in developing ecosystem servicdedfs for alternative forest management scenarios
in support of the ESRP. The seminar includedowarview of the VELMA ecohydrology model and
goals; monitoring, mapping, and modeling demonisingfforest management alternatives and ecosystem
service tradeoffs); the decision support framewmkisionVELMA, and current place-based

applications and clients (Willamette Ecosystem Ber/Project and Flint Hills Regional Applied
Research Effort [RARE]). Dr. McKane noted that tiark described in the seminar is the collaborative
effort of EPA, Georgia Institute of Technology, sas State University, Marine Biological Laboratory—
Woods Hole, and Oregon State University.

Interaction of processes across wide spatial angdeal scales requires a systems approach for nmgnag
bundled ecosystem services. An example of an stasyservice is the regulation of water quality;
supporting processes include transforming, cydind retaining nutrients and toxics in plants aritsso

Because the many processes supporting varioussteasgervices are interconnected, actions taken to
optimize one service will tend to affect other seeg, either negatively or positively.. Well taktaodels
are needed to show this interconnectedness aamgslandscapes. A model developed by the Georgia
Institute of Technology and EPA-WED specifically fbis purpose is the ecohydrological model,
VELMA — Visualizing EEosystems for &and Management ssessment. VELMA is a spatially-distributed
soil column based model, typically using 30 x 3@eneolumns, or pixels, for watershed and landscape
scale applications. It simulates the transpowater, nutrients and toxics down slope to streamas a
other surface waters. The pixel size can be chaifigedessary. The data needs of the model are
relatively simple.

The features of this model include: coupled hyalyaal and biogeochemical cycles; flexible landscap
units and soil layers; and spatially explicit sild vegetation dynamics—days to centuries, platasns.
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The goals are to develop a model that: (1) lirffecés to causes (identify processes controlling
ecosystem service tradeoffs), (2) is applicable wade variety of ecosystems and regions, (3) maps
“bundles” of ecosystem services across a wide rahgpatial and temporal scales, (4) is easy to
implement (data and calibration requirements), @hgrovides a user-friendly decision support
framework to assess outcomes of alternative psligiel management decisions. VELMA simulates the
effects of climate, land use, land cover, and smlsnultiple ecosystem services (water quality and
guantity regulation, food and fiber production,lm@ar sequestration, greenhouse gas regulation, and
regulation of reactive nitrogen [Nr]).

VELMA has a very simple hydrological submodel.cdimputes the soil water balance daily for
individual pixels, typically represented at 30 xr@6ters soil columns divided into four layers. Deaje
and runoff occur as a function of soil moistureteom, which is related to soil porosity. For sasdyis,
the logistic curves controlling drainage and runediuld shift to the left to simulate rapid drainate
clay soils, the curves would shift to the righstmulate slower drainage and greater retentionaté&mw

VELMA also has a biogeochemical submodel that cdegpthe exchange of carbon and nitrogen
between the atmosphere, soils, plants, and stre¥BsMA links the hydrological and biogeochemical
processes within soil columns, hill slopes and vedteds. The goal is to develop a model that iadiyo
applicable; for example, it will work for the ArctLTER, Hubbarb Brook LTER, Chesapeake Bay,
Konza Prairie LTER, and HJ Andrews LTER.

The Willamette Ecosystem Services Project is foduseassessing the effects of changes in landngse a
climate on the provisioning and long-term sustailitglof ecosystem services in the 30,000%km
Willamette River Basin in Oregon, a diverse langscaonsisting of 70 percent forest, 20 percent
agriculture, 8 percent urban, and 2 percent wetlamdl other. An initial demonstration of VELMA was
conducted for the HJ Andrews Experimental ForedtlaFER site, a 64 kfrheadwater basin in the
Cascade Mountains of the Willamette River BasifELMA was used to assess the effects of several
alternative forest management scenarios on traslaaibng key forest ecosystem services, includiag th
regulation of water quality and quantity; timbeoguction; carbon sequestration; greenhouse gases; a
retention of reactive nitrogen.

The application of VELMA to the HJ Andrews LTER gjusite is a good example of how monitoring,
modeling, and mapping can be used together to sulgpal management and policy decisions. EPA-
WED and LTER personnel have collaborated to fatdithe exchange of information among those doing
monitoring, those doing modeling, and those doirgping. The HJ Andrews VELMA application is an
example of ESRP’s national program to develop thekages. Monitoring provides data on ecosystem
service indicators (status and trends); modelimgsliecosystem services effects to specific stressot
provides alternative future ecosystem servicesptigins; and the mapping effort synthesizes this
information to provide a national atlas and mapsaufsystem services (status and trends).
Communications among these three ESRP activitiestisal to support client decisions, including
problem formulation; scenario definition; ecosystegnvices metric needs; integration of data, stesar
and models; and assessment of tradeoffs.

Dr. McKane presented several graphs and explaldhe model was calibrated to simulate the
dynamics of forest biomass following a fire anddwling clear cutting in the Pacific Northwest. The
model predictions were validated against local mgibonal scale data. The model results showed that
within 70 years following clear cutting, plant biass only recovered to about 80 percent what wosild b
expected following a natural stand-replacing filBecause logs (and nutrients) are transportedeffs
during clear cutting, the nutrient level after cleatting is much reduced relative to burned af288%

of pre-fire biomass typically remains as dead miduned wood following fire). The clear cut areald
be fertilized to replace the lost nutrients, batttitmay potentially have an impact on stream watelity.
The model allows decision makers to look at theatf of such scenarios. Dr. McKane explainedttiet
model did a good job of simulating the responsstigfamflow to clear cutting, and to daily and seaso
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changes in precipitation and temperature — an itapbrequirement for simulating the combined efect
of land use and climate change.

VELMA also did a good job of capturing the longrtedata on an old growth forest before it was clear
cut in 1975; there was good correlatiorf €R0.91) between the simulated streamflow and bseved
streamflow. Following the clear cut in 1975, thedel also did a good job of simulating streamfldRf (
=0.91). Clear cutting induced a 28 percent ins@da annual average streamflow during the fingtdrs
after harvest, and a 4 percent increase after @y hese responses have implications for flood
protection, maintenance of streamflow during sumimerflow conditions, and water quality issues.

VELMA's hydrologic submodel held up well when vadigd across multiple spatial scales. There was
good correlation between observed and simulatedrsitdischarge as well as observed and simulated
steam chemistry. Dr. McKane noted that the raoncally starts at the study area in late Septerebey
October after very dry summer months. The sdikesa sponge and it must become saturated before
significant increases in streamflow begin. Therefgtreamflow increases only after the hill slopes
saturate, which also leads to greater nutrienhihgs The intent of the model is to capture hoehsu
fundamental hydrological and biogeochemical praegssspond to human decisions affecting land use,
land cover and climate.

VELMA'’s biogeochemical submodel was validated udongg-term data describing the response of
stream chemistry to clear cutting. There was gawdelation (R = 0.86 for 1994 — 2006) between
observed and simulated dissolved inorganic nitrd@dN) stream losses; there also was good coroglati
between observed and simulated dissolved orgariorgDOC) stream losses*(R 0.81 for 1994 —
2006). Dr. McKane said that there are plans tondee spatially extensive biogeochemical validation
when stream chemistry data for the 64 km2 HJ AndriBasin become available in 2011. He noted that
the model did a good job simulating recovery of egganic matter and vegetation biomass followimg t
stand replacing fire in 1525.

Dr. McKane stated that the model can be used @sl #or mapping ecosystem services and supporting
processes. He showed maps of simulated plantahcbsbon in the HJ Andrews landscape. The maps
reflect the fire and harvest history in the area.

VELMA was used to model three alternative land deeshe 64 kri HJ Andrews Basin. Scenario 1—
all old growth forest (historical condition)—has ximaum ecosystem carbon stocks, maximum carbon
sequestration, maximum greenhouse gas sink, lesssdischarge (25% less), and minimal stream
nitrogen load. Scenario 2—all clear cut (hypotteji—has highest fiber (timber) production, reduced
ecosystem carbon stocks, less carbon sequestnatzximnum greenhouse gas emissions, and maximum
stream discharge and nitrogen load. Scenario 3septelay landcover (~45% harvested, ~55% old
growth)—has intermediate ecosystem carbon stocksg(iihan Scenario 2 and less than Scenario 1),
some carbon sequestration (more than Scenario Basithan Scenario 1), greenhouse gas sink (glight
less than Scenario 1), intermediate stream diseh@angre than Scenario 1 and less than Scenatrio 2).
Thus, there are tradeoffs among the three scendfimsexample, the present-day landcover for St@na
3 represents one sort of compromise, providingafdeast some timber production while maintaining
most other terrestrial and aquatic ecosystem ses\dtose to those for the all old growth Scenarid fie
model does not make value judgments; it just presvithe science to inform policy decisions. There i
work ongoing to incorporate a habitat and biodigr$ish and wildlife populations) link to the met

VELMA has been applied successfully at variouses;drom stands to catchments to basins to
landscapes. Next steps include scaling up toldagelscape-scale applications, for example, tbé®,
km?” area surrounding JH Andrews, the predominantlicatjural Willamette Valley and, ultimately, the
entire 30,000 kmWillamette River Basin.

VELMA is being linked withEnvision a GIS-based decision support tool for constrgchiternative
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future scenario applications for community and eegl planning and environmental assessments.
Envisionwas created by Dr. John Bolte and colleagues sjddr&tate University to allow examination
of the nature and properties of coupled human ataral environmental systems. It employs scenarios
data, evaluative models produced by past reseanchutilizes prior work in agent-based modeling and
biocomplexity theory. Central envision,are the three-way interactions of actors, who hthagision-
making authority over parcels of land, the landscapich is changed as these decisions are made, and
the policies that guide and constrain decisidasvisionenables multi-model linkages, and additional
ecological models (e.g., HexSim, FishNet) are baitggrated as plug-ins. Work is underway to lilk a
of the models (for stressors, ecology, terresseavices, and aquatic services) into a common fnarie

To demonstrate some of the featurekw¥ision Dr. McKane presented a “flyover” visualization of
Puget Sound alternative futures—current conditionspnstrained growth, managed growth, and status
quo. Such visualizations allow decision makergiéav how alternative future scenarios of population
growth, land use and climate may affect changesibhon storage, water quality and other ecosystem
services across large landscapes. The goal imtlupe animations that help decision-makers vizaali
the impacts of various decision options. Dr. McEKaommented that this is a good example of linking
basic research to societal needs.

At this point, Dr. Fontaine stopped the recordiegduse of time and asked if there were any question
Dr. Demerjian asked about the 30 x 30 meters réeoluls there a profile of the soil every 30 niste

Dr. Denis White replied that the selection of 3Bxmeter pixels is based on digital elevation madel
He noted that 30 meters is used because 30 mesasition is standard for satellite data (Lands&0i
meters). The soil data are for arbitrarily shapelygons on soil maps. He mentioned that they use
LTER sites because a lot of this work already feenldone for these sites. [Subsequent note from Dr
McKane — yes, there is a 4-layer soil profile feery 30-m pixel; total profile depth and depths of
individual layers can vary from pixel to pixel, @stermined from soil mapping information from NRCS
and other sources.]

Dr. Olden commented that the policy makers neeatinétion on water runoff, greenhouse gas emissions
or recapture, and habitat and biodiversity. Nbb&these have been integrated into the modetget

inputs are needed from other sources. An infomnatianagement tool is needed that will predict the
impacts of alternative land management decisiontka&ahe decision makers can assess the tradeoffs.
Dr. White responded th&nvisionis the tool that will provide that informationt dan integrate fish

models, ecological models, timber harvesting mqodeld water quality models to provide the

information needed to assess tradeoffs.

Dr. Sayler asked if emergy is being used as a snpooent of these models to look at sustainabily.
White answered that Dan Campbell at Narragansetvadved in such work. He added that emergy is
one of the factors included in a study in the Sais lValley area that WED is working on with the
Cincinnati laboratory. An EPA report on this worklwe released soon.

Dr. Haas asked if it would be helpful to get inpatstakeholder preferences, noting that they have
different preferences. Dr. White responded thetdlnas been some work wihnvisionto incorporate

the values of decision makers. Dr. Olden cauticagadnst getting involved in the policy side; Dad$
said there is a fine line between developing témislecision makers and making the decisions and
establishing policy. Dr. White stated that thel wan show the decision makers the environmental
impacts of their decisions. Dr. Olden commented this is good science but most Americans woutd no
know anything about this work. Ms. Zhuikov aske@RD had someone working on communicating
this research to the public. Dr. Fontaine respdrtat this research is quite new and ORD will easu
that it is communicated to the appropriate audisrasewell as the public.

Dr. Sayler thanked Dr. Fontaine for sharing thespngation with the BOSC and adjourned the meeting
for the day at 5:19 p.m.
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TUESDAY, JuLy 13,2010

Dr. Sayler called the meeting to order at 8:35 aHwu.then asked Dr. Sally Darney if she was ready t
begin her presentation.

ORD Response to BOSC Human Health Report
Dr. Sally Perreault Darney, EPA, ORD, NPD for Huntdealth

Dr. Sally Darney, acting NPD for the Human Heal#sBarch Program (HHRP) since January 2008,
started the presentation by acknowledging the lfomg Term Goal (LTG) leads who helped with the
review and this report. The BOSC review of the HHRas conducted in January 2009, and the report on
the review was transmitted to ORD in December 200D prepared a detailed response to that report
and transmitted it to the BOSC in June 2010. $ted that this presentation summarizes the ORD
response.

Dr. Darney next acknowledged the BOSC Subcommittaeconducted the review, and pointed out that
it included people with broad mix of interdiscigity expertise, including toxicologists, exposure
scientists, public health experts, epidemiologatsl modelers, that corresponds with the mix obetige

in HHRP. Dr. Darney noted that social science digeeis limited in HHRP and on the Subcommittee,
but desirable for the future. She indicated thatBOSC review provided valuable feedback for the
program and significantly influenced ORD'’s thinking

The Subcommittee was charged with evaluating th&P'd relevance, structure, quality, coordination/
communication, performance, and scientific leadprsfihe BOSC indicated that the program had
matured since the 2005 BOSC review, and incredasemhiphasis on public health. The BOSC found the
program to be robust and that it was responsiwarterging issues. The scientific content of the FHR
was deemed to be excellent by the BOSC and thegrogas better integrated than at the 2005 review.
The BOSC found the program’s productivity to besg with formidable impact. In addition, the BOSC
thought the program’s leadership was excellenutstanding.

The overall rating for the HHRP was meets expemtati The ratings for the program’s four Long Term
Goals (LTG) were:

< LTG 1-Use of Mechanistic Data in Risk Assessmerdetd Expectations

< LTG 2-Cumulative Risk: Meets Expectations

< LTG 3-Susceptible and Vulnerable Populations: Kl&pectations (the children’s health
component exceeds expectations)

< LTG 4-Developing Tools to Evaluate Risk Manageni@etisions: Exceeds Expectations.
Dr. Darney noted that the goals are interrelatetithe BOSC suggested that ORD revisit this strectur
The BOSC offered a number of general recommendafimrthe program. These included:

< Add linkage with risk assessments conducted byAtfency
< Document use of models and tools by research partne

<~ Translate research to bring the exposure and tlaxjgascience to bear on epidemiology and
community work and thereby address real world puidialth problems.

<>

Make tools and models more “user-friendly” and Welsed.

<>

Consider altering the program structure to do thieisgs.
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<~ Expand partner engagement (generally for all hgattgrams) both within EPA and with other
agencies, institutions, and non-governmental groups

In its original concept, the HHRP was designeda@bBcore” program that supported other ORD
research programs, such as SP2, EDCs, and Cledny Atdressing cross-cutting issues of interest to
multiple EPA program offices and Regions, as oppdsesolving problems for a single office. HHRP
also collaborates directly with the Computationakitology Program and the Human Health Risk
Assessment Program in ORD to help these prograhisactheir goals.

Since the January 2009 review, there have beember of changes in ORD that will affect the next
steps for HHRP. In particular, the newly proposgdgrated transdisciplinary SPSW Program desdribe
earlier in this BOSC meeting by Dr. Francis, liegrate all chemical-related research (exposure
science, toxicology, and context-specific assessaqgoroaches) from several programs, including
HHRP, into one program. Dr. Darney said that steupportive of the new SPSW Program because it
brings ORD’s research on chemicals together inpmogram and should make communication with
EPA’s program offices more efficient.

There are many drivers for the SPSW program andtbedast two years HHRP has been building
capacity and conducting new research that is metivBy these same drivers, which include:

< NRC'sToxicity Testing in the 21st Centui3007)—highlights need for high throughput, smarte
testing.

< EPA’s Strategic Plan for Evaluating the ToxicityGfiemicalg{2009)—emphasizes use of
computational toxicology approaches to elucidateypays of toxicity and develop predictive
models and addresses EPA's role in an interagerayddandum of Understanding with NIEHS,
Agency for Toxic Substances and Disease Registi5[AR], FDA, and National Institutes of
Health [NIH]).

NRC'’s Science and Decisions: Advancing Risk Assesq2@08).

< Administrator’s five goals for EPA’s new strategian include “Assuring the Safety of
Chemicals.”

<>

<~ ORD/AA Paul Anastas’ focus on green chemistry apphes and the over-arching theme of
sustainability.

Components of the HHRP related to risks of chemioaluld be incorporated into the new SPSW
Program, including the research described underd.T@nd 2 and part of LTG 3. This would include:
Exposure Models, Factors, and Databases (e.g.afgngldata for the Exposure Factor Handbooks
developed by NCEA, and reverse dosimetry mod€lginulative Risk of Pesticides and Disinfection
Byproducts (e.g., Pyrethroids Cumulative Risk Assamnt to be reviewed by OCHPP’s Scientific
Advisory Panel, 2012); Toxicity Pathways (with NCECVirtual Liver/Embryo (with NCCT); PB/PK and
BBDR Models to link exposure and health effect&;itisic Susceptibility Factors (life stage, gender,
(epi-)genetics); Biomarkers of Exposure and Effaot] Interpretation of Biomonitoring Data (e.g.,
NHANES data and risk assessment).

It is envisioned that after these chemically relatemponents of HHRP migrate into the new SPSW
program, ongoing elements related to public healdan communities and children’s health will be
incorporated into a new HHRP theme called, forghposes of this presentation, healthy people in
sustainable communities. This new theme woulghaliith EPA’s goal of “cleaning up our
communities” and focus on EPA’s cross cutting styads including working for environmental justice
and protecting vulnerable populations (especidiiidcen) and strengthening State, Tribal and
international partnerships. Dr. Darney reported th addition to working with EPA program officaad
regions, this new theme would address the resemetis of EPA’s Offices of Children’s Health
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Protection and Environmental Justice (working it EPA Administrator-appointed Special Assistants
for Children’s Health Peter Grevatt and Environna¢dustice Lisa Garcia. Relationships would alkso b
established with the new Office of Sustainable Camitres in the Office of Policy, Economics, and
Innovation (OPEI). The program would continueapgort research needs in children’s health, indgdi
partnering with the National Children’s Study (NG&8)d contributing to the Interagency Task Force on
Environmental Health Risks and Safety Risks to @kih. In addition, there is a growing need for the
Agency to address environmental justice conceERA was issued a 100-day challenge from
community groups following the ORD-Office of Envinmental Justice (OEJ) Symposium,
“Strengthening Environmental Justice Research agdibn Making: A Symposium on the Science of
Disproportionate Environmental Health Impacts.”isTthallenge calls for a holistic and participatory
research program in community health that inclua@smunity involvement.

Existing components of the HHRP are relevant tawe theme including LTG 3—-Susceptible and
Vulnerable Populations and LTG 4—Accountabilityon® of the questions addressed by this research
are: How and why are children differentially expddo pollutants? What are long-term consequeoices
in uteroexposures/stress? Are aging populations at higl€? What metrics and indicators are needed
to evaluate and remediate communities at risk? Howd do we measure success (i.e., effectiveness of
risk management decisions)?

The BOSC praised HHRP’s Children’s Health Progrartne review and ORD is continuing its
commitment to children’s health. Six new full censt (five year grants) and six formative centereeg

year grants) are to be funded in 2010 under thkel@h’s Environmental Health and Disease Preventio
Centers Program which is co-funded with NIEHS. €aeters’ work includes participatory research with
involvement of community partners. Two workshofaped for fall 2010 will identify data gaps and
research needs to help guide future ORD reseaacimiplg. These workshops include the ORD-Regional
Science Workshop on children’s health and risksssent, and the ORD-NIEHS-OCHP workshop
Children’s Health for a Lifetime: Where ResearchetéeClinical Practice and Policy (with ATSDR-
Superfund Pediatric Environmental Health Speciditjts).

ORD will continue to support the NCS Interagencyftiinating Committee and Workgroup and
development of methods and sampling strategieth®NCS. For example, ORD sponsored a workshop
on exposure metrics for NCS in April 2010 and tbsutting report was well-received by NCS. In
addition, ORD is conducting research to identifg @waluate potential sources of polychlorinated
biphenyls (PCBs) in schools to better understampesxres to children, teachers, and other school
workers, and to improve risk management decisi®@®RA will investigate PCB-contaminated caulk, as
well as other potential sources of PCBs in schoBlgture planned research areas include factots tha
impact exposures in very young children and inccbdre settings as well as school building prastice
and child/teacher performance.

Dr. Darney then highlighted a number of key recomdagions by the BOSC that will help direct and
prioritize future research directions. ORD’s rasss to these key recommendations are summarized
below.

BOSC Recommendatiohe program should conduct more translationaaesh to link advances in
fundamental exposure and toxicology science (LT@ad 2) with environmental public health
applications (LTGs 3 and 4).

ORD ResponseThe program is working to implement this recomdwsion. Some of the actions
include:

<~ STAR grants and intramural “accountability” stud{e$G 4) are providing information on
public health indicators.
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<> The Community-Focused Exposure & Risk Screenind T©d-ERST), an innovative Web-
based tool with Google map interfaces, is beingetiged in collaboration with
regional/community projects (LTG 2).

<>

An “Environmental Quality Index” is being develop@d G 4).

<>

A STAR RFA soliciting new research on “Understangihe Role of Nonchemical Stressors and
Developing Analytic Methods for Cumulative Risk &ssment” was issued in 2009.

<~ A STAR RFA soliciting new research on “Exploringhkages between Health Outcomes and
Environmental Hazards, Exposures, and IntervenfimnBublic Health Tracking and Risk
Management” was issued in 2009.

< Athird in a series of STAR RFAs for the Tribaladts Program is planned for release in 2011.
These grants promote community-based participasgarch.

< The program is considering a STAR RFA on schoolrenments and performance (in
collaboration with OCHP and the Department of E¢iocd.

<- The program is considering a STAR RFA on Centesxaiellence on Environmental Justice
(modeled after the Children’s Environmental He&t#search Centers) to include community-
based participatory research.

BOSC RecommendatioiRedress program imbalance within the life-stage @ LTG 3 such that the
strengths of the childhood susceptibility resedhchst are matched with an expanded research progra
addressing the elderly as well as potential sulgg@cross the entire age range.

ORD ResponseThe HHRP does not anticipate additional new resamibut is using available resources
on a number of projects related to this goal. Begteobjectives include: (1) evaluate the respofise
different aged rats to air pollutants with the gofainforming PBBK models, (2) compare the respsnse
of younger versus older asthmatics to air pollytenmd (3) use an animal model to explore eiarytero
exposures and long-term consequences on chromiasgis later in life, such as hypertension, diabetes
and metabolic syndrome. Related to the lattergfio 2009, ORD co-sponsored an international
meeting: “Contribution of Environmental Stressarsite Developmental Origins of Health and Disease,”
with NIEHS, ATSDR, the Centers for Disease Consmadl Prevention (CDC), and the National Institute
of Child Health and Human Development (NICHD). &=y HHRP scientists were plenary speakers at
this meeting, the proceedings of which are curydntpress.

BOSC RecommendatiofiRethink the approach to asthma (LTG 3) as a taaadition so that it is not
simply approached as a surrogate of childhood gtibdéy to new disease onset, but rather consider
across the entire age range and in terms of psghegidisease.

ORD ResponseORD will hold a workshop on asthma in fall 2010ttisafocused on both community
health and climate change. A major goal of thisksbop is to engage partners in the Office of Aid a
Radiation and OCHP by updating them on past reseacomplishments and prioritizing continuing
needs for research on asthma in relationship to@mwmental stressors. Current HHRP studies include
controlled exposure studies on older asthmaticegegbto inhaled particles with both respiratory and
cardiovascular outcomes to understand whether akktbmatics are at increased risk to endotheljatyin
and accelerated coagulation. In addition, the Hi#R#amining the role of severity of asthma disaas
conferring susceptibility to pollutants. This raseh will link to the new SPSW (whether toxicity
pathways studied via gene expression and microRigfigs are perturbed by pollutants in different
ways in individuals with different asthma severityjhe new Children’s Centers will address
fundamental questions about the interactions arbariggical allergens and ozone in the etiology and
progression of asthma, and about how asthma synsptaeny be controlled by dietary intervention.
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BOSC Recommendationncorporate additional case studies into LTG d attempt to extrapolate from
existing case studies to other examples.

ORD ResponseAdditional case studies are underway with the AgentCommunity Action for a
Renewed Environment” (CARE) and “EJ Showcase Conitiesii programs. Also, the results from two
intramural “accountability” projects summarized idhgrthe 2009 BOSC review are being extrapolated to
other situations as follows: (1) salivary antilexito water-borne pathogens are being evaluatadséor

in “Beaches” studies for OW, and (2) air pollutimodels that integrate and predict impacts of nation
and local (voluntary) actions, developed in New étgvConnecticut (collaborative effort with Region 1
are being extrapolated to Bridgeport, ConnectiatiShowcase Community.” Additional case studies ar
expected from the new series of STAR grants oniptiglalth indicators, the new Children’s Centers
funded in 2010, and the new RFA for Tribal graréped for 2011.

BOSC RecommendatiomRestructure the HHRP for better linkages betwberexposure and toxicology
research and public health applications.

ORD ResponseThe HHRP is being restructured. Components refat@danaging chemical risks will
go to the new SPSW Program and components relagaablic health will remain in the revised HHRP.
The new theme for the HHRP is healthy people itasugble communities. The latter will address the
administrator’s goal of “cleaning up our commurstiand cross cutting strategies of working for
environmental justice and building strong state tiftbd| partnerships. Research to protect children
health will be conducted in both programs.

Dr. Darney closed her presentation with severde'taome” messages. The HHRP has a long history as
a “core” program that has benefitted multiple ORI &PA partners. The 2009 BOSC review
influenced new directions for the HHRP and ORDtegdmated transdisciplinary programs in ORD will
provide new tools for solving 2entury environmental health problems, such as:

< Reducing risks of chemicals by identifying key etgemlong toxicity pathways (existing
chemicals) and designing safe new chemicals.

<> Using advanced exposure and PBPK models to linkaxes to health outcomes, interpret
biomonitoring data, and inform risk mitigation.

< Protecting children and other vulnerable populatiby considering their unique exposures and
susceptibilities.

<~ Enabling communities, states, and tribes to padi€ in research to identify multiple stressors,
reduce harmful exposures, and improve their enaients to create sustainable well being.

The research portfolios will include complementiaatyamural and extramural efforts, and invest
specifically and strategically in the Administragopriorities.

Dr. Sayler thanked Dr. Darney for her presentatiod then asked about the definition of sustainable
communities. Dr. Darney responded that sustaiityabileans maintaining a balance between our
consumption of natural resources and our use cfystem services so that we can maintain well being
and growth without the negative impacts that ultethawill lead to our demise. She noted that EPA
cannot accomplish sustainability on its own. & bkabe defined on a basic level so that everyaneget
involved. The Agency needs to look for startingnp®in community-based projects and work with
partners to flesh out a program. Dr. Darney daadl ORD would like to get the BOSC's input on the
SPSW in October, so the subject of sustainabitity loe discussed more at that meeting.
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Dr. Olden complimented the program’s efforts tou®on sustainable communities. He mentioned that
Dr. Darney'’s definition of a sustainable commumitgshes with that used at the City University of New
York. He also was impressed with the new agend&h®orevised HHRP.

Dr. Tharakan asked if ORD is investing any effarthie development of a checklist or criteria to suga
whether a community is moving toward sustainabiliBr. Darney replied that Rick Linthurst, the NPD
for the Ecosystem Services Program, is workinghimissue for ecosystem services and it is expected
that similar efforts will be made in the health gnam in the future.

ORD Update—Potential Relationships Between Hydraudi Fracturing and Drinking Water
Resources
Dr. Kevin Teichman, Deputy Assistant AdministrdtorScience, ORD, EPA

Dr. Teichman said that his presentation would fapeifically on updating the BOSC on ORD’s efforts
on hydraulic fracturing and drinking water. He riiened that if there were follow-up questions
concerning Dr. Anastas’ earlier remarks, he andiddeli would try to respond to those questions.

The FY 2010 Congressional Appropriations ConferdReport urged “EPA to carry out a study on the
relationship between hydraulic fracturing and dimgkwater, using a credible approach that reliethen
best available science, as well as independentssaf information. The conferees expect the stady
be conducted through a transparent, peer-reviewazegs that will ensure the validity and accurdcy o
the data. The Agency shall consult with other fatagencies as well as appropriate state andstater
regulatory agencies in carrying out the study, Wwislcould be prepared in accordance with the Agency’
guality assurance principles.”

Dr. Teichman presented a diagram of the hydratdictfiring lifecycle. A well is installed at thdesiand
these wells are much deeper than in the past.céntaelevelopment is for the well to turn horizorate

it reaches the shale. A mixture of water, sand,@emical agents is pumped into the well. Théesisa
fractured by the pressure of the fluids insidewed, and fissures form in the shale around thd.w&and
keeps the fissures open, and natural gas flows tinenfissures into the well. Water, hydraulic fraig
fluid, and water from the subsurface, which maygtetaminated with other things such as arsenic, are
pumped to the surface.

The FY 2010 budget amount allows EPA to spend 8illbn on this effort. Another $2.5 million will

be added in 2011. This amount would not be enooidind a single hydraulic fracturing installation.
Therefore, EPA must work with industry to move fareh with the study. The Agency must be careful to
avoid working too closely with industry, so thatA&R not accused of favoring industry. ORD waiats t
involve stakeholders in the study design and hean people who think their homes have been affected
by hydraulic fracturing sites. People from thedlovtommunities and local authorities as well dsatri
representatives will be involved in study designtigat the results will be more usable to themthed
study’s credibility will be evident.

The steps in the study design are as follows:détine the scope of the study; (2) identify keyeaash
guestions; (3) evaluate background informatioerditure, and data relevant to the research quedtion
identify research and information needs; (4) dgvelo initial framework for the study and criteraa f
prioritization; (5) prioritize the research and dmp an initial study design; (6) engage stakehslt®
inform study design; (7) peer review initial stutlysign and revise as needed; (8) implement theg;stud
(9) monitor and report progress; (10) develop neteproducts; and (11) peer review the research
products.

The potential elements of the study include caibecof background data and information, chemical
characterization, potential field studies, modelizugd technology assessment. Dr. Teichman nogd th
because of competition among the various compdahnésio hydraulic fracturing, some companies
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consider the chemical characterization of the hylidrdracturing fluid to be confidential; howevenany
in the industry also think the information shoukldhared. Because of the differences across thergo
EPA would like to do multiple field studies, whighll require a collaboration of stakeholders.

In April 2010, EPA asked the SAB to provide inpattbe scope of the study, the research questioas, t
process to be used for prioritizing research, aedgrocess used for obtaining balanced input from
stakeholders. Representatives from other fedgeaices, state and local governments, NGOs and
associations, industry, trade associations, anagricitizens participated in the SAB meeting whicts
held April 7-8, 2010. Sixty-four written commersisd 15 oral comments were received at that meeting.
The final report from the SAB was released on 2010, and the primary recommendation was to
focus on drinking water resources while also recng the hydraulic fracturing life cycle to help

identify partners.

EPA will engage stakeholders (including individaiiizens, communities, state and federal partners,
industry, trade associations, tribes, and envirarial@rganizations) in a variety of ways to exchang
information and provide progress updates as then&gplans, implements, and completes this study.
Stakeholder involvement includes:

< Facilitated public meetings (Summer 2010): EPA Begi2, 3, 6, and 8
Sector-specific meetings (Summer 2010): federahags, states, NGOs, and industry
Technical workshops (Fall 2010)
Web-based outreach

Peer review panel meetings, including requestsfart viaFederal Registenotice

I

Public comment during meetings and written comments

<~ State and federal partner consultations.

The timeline for the project indicated that meesimgth state and federal partners would be conduate
late May/early June 2010, the Website would begabst June, and public meetings would be held in
July and August. The draft study design will benpteted in September, technical workshops will be
conducted in September and October, and peer ravikwe initiated in October. The study is expett
to begin in January 2011, and initial study resaftsexpected to be published by late 2012.

Dr. Sayler asked if there were any questions forTleichman. Dr. Demerjian said he was very
concerned that the air side of this issue is nistghaddressed. Very little has been done on tipiet In
addition, there are some concerns about fugitiviesions from lateral drilling. He mentioned thati
York requires companies to provide information le@ érganic materials in the hydraulic fracturing
fluids, which often contain benzene, xylene, arideoe. There are no data on the emissions from
hydraulic fracturing processes. Is lateral drijliexacerbating greenhouse gas emissions? The YAgenc
needs to look at these processes to ensure tlyathesafe and the emissions should be monitored.

Dr. Teichman thought Dr. Demerjian made some ingoarpoints. ORD is discussing with the Office of
Air and Radiation (OAR) the possibility of supplemtiag ORD’s funding so that the study can examine
some of these air-related issues.

Ms. Zhuikov commented that this study will spark thterest of the public. She was pleased torsee t
SAB’s recommendation on developing a communicatmas, but she did not see it in the study design
process. What does ORD plan to do to communibadestudy and its results? Dr. Teichman responded
that OW will be assisting with these public meesimgnd communications. ORD is working with the
Office of Public Affairs to develop materials thaill inform the public about this study. In additi, the
meetings will be professionally facilitated to eresthat the discussion remains on topic. He ntitatlit

is important that the meetings do not become teeducratic or too technical. EPA wants the pulalic
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participate in the study and to conduct it in arropnd transparent fashion. There will be effturts
communicate with the local communities and withrieia.

Dr. Olden said he thought this was a case wherB@®C should make a strong statement to ORD about
the government’s need to review of the safety efttidraulic fracturing process. He was surprised t
learn that companies did not have to inform EPAudltioe composition of their hydraulic fracturing

fluids. The Agency needs to make sure that hydrénacturing is not irreversibly contaminating our
water sources.

Dr. Tharakan commented that this appears to begineering study at this point. What are the lnealt
agencies doing on this topic? Dr. Teichman repled he has been in contact with NIEHS about the
public meetings, because ORD believes that theqwiil call for testing to be done. He pointedtou
that hydraulic fracturing fluids cannot be recowvki® many cases, so testing is important to agbess
safety.

Dr. Hauchman said he attended the stakeholder mgettat was held in Dallas. The Agency received
100 comments, the meeting was attended by morettb@people, and it lasted 4 hours. Represengative
from industry and the state regulatory commission@with some members of the public said they were
not concerned about hydraulic fracturing and thegpsrted the process. Others did not share tiesir,v
however, and it was clear that many commenterditiiezdfaith in the state oversight of these opierad.
Similar meetings will be held in Denver and New Koo address Dr. Demerjian’s comment, Dr.
Hauchman mentioned that Region 6 is doing a kitthek on air emissions associated with hydraulic
fracturing, and ORD is supporting some work untierRegional Applied Research Effort (RARE)
program. He noted that there was considerableerorabout air emissions at the Texas meeting.

Dr. Sayler asked if the SAB report was availaby. Susanke responded that it was provided as
background material and is in the meeting notebdak.Sayler thought it would be helpful for the
BOSC members to review that report before commagritirther on this topic.

ORD Update—Gulf Oil Spill Update
Lek Kadeli, Deputy Assistant Administrator for Mgeement, ORD, EPA

Mr. Kadeli stated that his comments would focu€iD'’s efforts to support the Agency’s response to
the BP oil spill in the Gulf of Mexico. He expla&id that it had been 84 days since the explosidn tha
killed 11 workers and the oil rig sank and thefplath capsized. This is one of the worst environtaken
disasters to occur in United States’ history arthg and will continue to have significant enviremtal
and economic impacts. Eighty thousand square rofléshing waters have been closed and many
wildlife refuges have been threatened. There ameyrpeople in the Gulf working on mitigation and
getting ready to start remediation efforts oncesihiél is finally contained. EPA has 165 workersr
field offices, the EPA Regions, and headquarters are dedicated to the response efforts and this
number will grow as the activities move toward rela&on.

Mr. Kadeli noted that Admiral Thad Allen is familiavith the work EPA did following Hurricane Katrina
so he is aware of what the Agency can do to helpthought the Admiral had done an effective job in
leading the response efforts of the various fedegahcies. This is a huge effort—770,000 barrietsl o
have been recovered or flared over the past 803, @8 vessels are assisting in the cleanup, azehdo
of aircraft have been employed in the responsand®e vehicles are being used to do much of the work
to plug the well because of the depth of the Iddilions of feet of skimmers and booms are beisgdi
to contain the oil with varying degrees of succeBlsere are concerns about the volatile organicarar
from the oil as it evaporates, the air emissioomfflaring, and the effects of the dispersantsci@RD
is currently evaluating. Mr. Kadeli stated that thonitoring data, which are available on EPA's ¥Yiteb
have not revealed any extraordinary air emissiongaber contaminants. Procedurally, the data are
subjected to quality assurance/quality control etbey are posted, which, for the water data, lysua
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occurs about 5-7 days following the sampling.

Although the use of dispersants in the Gulf respdras been highly scrutinized, the dispersants are
working as expected to break up the oil. JustrGrom the site, the plumes are breaking up anaihe
is being dispersed into droplets. The EPA Admiaist has been clear that if there is evidencethwat
dispersants may be having a negative impact, ERlAemnsure that BP stops using the dispersants. It
appears that the use of dispersants has beeniadfect

The Coast Guard directed BP to reduce the amoutispérsants used by 75 percent from the peak level
On May 26, EPA issued a directive to BP stating tlispersant spraying should be used as the Issttre
and subsea dispersant use should be limited t@Qg&llons a day, which was much less than BP had
been using. BP can only use dispersants witheigomonitoring; weather conditions, however, can be
grounds for an exception. Monitoring is occurrailgalong the coastline and oxygen and toxicityelsv

are being tested. Both oxygen and toxicity hawenla stable and viable levels.

In June, EPA did independent toxicity testing gfheidifferent dispersants to determine if some were
more toxic than others and if there were any corgcabout endocrine disruption. The preliminaradat
of this independent testing were released on JanelBe tests indicated that Corexit, the most lyide
used dispersant in the gul,probably as good as any of the other dispersastsd with respect to
toxicity.

EPA also has set up a Website to accept submissiotechnological approachis mitigating the oil
spill. More than several thousand suggestions baea submitted to the government; approximately
2,000 to EPA alone. Some of the ideas were creativ not deemed to be useful at this time. Fotigw
evaluation by EPA, aumber of the ideas were forwarded to BP (the fomssed on the well head) and
others were sent to the Coast Guard. There maprine demonstration projects conducted to evaluate
the efficacy of some of the proposed ideas. Thes€CGuard established a new Website about 3 weeks
ago, which now serves as the one-stop-shop forestiggs to deal with the oil spill.

EPA is conducting monitoring in the Gulf and pramgltechnical expertise on the best approaches to
remediate the oil spill, particularly bioremediatioThis approach is especially important for bdtthas
moved into marshland. Some companies want to sigeet” microbes to deal with the oil and others
want to optimize conditions to allow the indigenonigroorganisms to clean up the oil. This latter
approach appears to be the growing consensus.e @neiconcerns about people trampling nesting areas
during remediation efforts and doing more damageeaecosystem. EPA will be receiving supplemental
funding of $2 million to be used for engaging ihgibns along the Gulf in conducting research tiklat

the longer term impacts of the spill.

Dr. Sayler thanked Mr. Kadeli for his comments asiled if the BOSC members had any questions.

Dr. Philbert said that he found it bewildering thia taxpayers should have to pay for this testifige
testing should be funded with money set aside ftwarrestitution funds. Mr. Kadeli responded tB&t
has committed to provide at least $50 million fesearch on the long-term effects of the spill it i
important for the Federal Government to be involivethis research. Dr. Philbert stated that hendid
think BP should do that research. He then askB® ihad required response workers to sign a waiver
concerning any health impacts associated with resipg to the spill. Mr. Kadeli replied that he didt
have information on any such waiver. He addedtti@mexposure of workers and their health are of
concern. There have been discussions about empémgirNational Academies to look at the exposure
and health issues so that there is an independaup gf experts making this assessment and repgdudin
the Federal Government.

Dr. Philbert noted that the use of dispersduats been substantially reduced, and most of thie sillying
in the subsurface where the water is cold. Iskangtknown about accumulation of oil and associated
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pollutants in benthic organisms and their effectsh® food chain? Will EPA be examining this isdue
Mr. Kadeli responded that both the oil and the elisants are toxic, but there is a tradeoff beinderand
the experts think it is less risky to use the disaets. With regard to the question about accutmul@n
benthic organisms, NOAA and the U.S. Fish and Wddbervice are examining the implications to
organisms in the water column, however, more wedds to be done before the effects are understood.
For example, they are finding oil under the shellblue crabs in the Gulf but it is not clear ifgthil is
coming through the crab’s digestive system. Initaaid it is not certain that the oil being detatte

from the BP spill. More work needs to be done mavmilability, especially with dispersant use, aine
focus should be on the lower organisms in the fdaain.

Dr. Demerjian asked if there was any monitoringhglthe shore for hydrocarbon species. Are they
looking for semi-volatile organic compounds (SVO@&t may have a role in aerosol formation? Is
there anyone trying to measure the flux of emissioom the surface plumes and the burden thistisgo
background hydrocarbon levels? Mr. Kadeli reptieat there is sampling for VOCs but he was not
certain about SVOCs. There is air sampling anihigsll around the coastal area. He was not asfare
any samples that exceeded the normal backgrouetslefair toxics for the Gulf area. Dr. Demerjian
encouraged the collection of data to measure thxedfl the air emissions at the plumes. EPA andrsth
will want these data when they are working on tloeleting.

Dr. Haas commented that accidents are researchitapfies. NSF has a mechanism in place to conduct
research on little notice when these events ocE®A does not have a similar mechanism that can be
used to engage extramural researchers rapidijhapethe Agency should consider setting aside some
funding for such circumstances. Mr. Kadeli repliedt EPA has had discussions with NSF about
utilizing NSF’s mechanism to do research. EPA daude that mechanism. He added that EPA’s
research budget for oil-related issues had begn®HtlOK to $700K per year for the last 5-6 years.
Therefore, EPA had very limited resources availébleddress this issue. In addition, the Agency is
trying to address potential issues associated bidtfuels.

Public Comments
Dr. Gary Sayler, University of Tennessee, BOSC litkex Committee Chair

At 10:15 a.m., Dr. Sayler asked if anyone wishethéke a public comment. No comments were offered.
Mr. Susanke confirmed that no one had contactedblgiermail or telephone to request time for public
comment.

BOSC and SAB Liaison Update
Dr. Gary Sayler, University of Tennessee, BOSC ke Committee Chair

Dr. Sayler stated that in the past there has be&A8 member who served as the liaison to the BOSC.
There currently is no liaison; Dr. John Giesy, arfer member of the BOSC Executive Committee, has
volunteered to serve as the liaison to the BOSGHaithas not been approved yet by Dr. Vanessa Vu.

The SAB has invited the BOSC to participate in aaogvity that may be of interest. The only stigida
is that the BOSC member who attends the SAB agtiwiist report back to the Executive Committee on
what transpired.

Dr. Hauchman said that Mr. Susanke will follow uphaDr. Vu to get a status report on the appointmen
of a new liaison. Dr. Sayler said that, in theeaitz® of a new liaison, he had been trying to kbe[BtAB
informed of the activities of the BOSC. The wofkite Decision Analysis Workgroup has dovetailed
nicely with the efforts of the SAB on decision maki The SAB had interviewed the regional and
headquarters staff about decision making, and &yle$ participated in an SAB meeting at which this
was a central topic. He alerted the SAB about tB&8 Workgroup’s efforts and informed them of the
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report from that Workgroup. He agreed to shareréyort with the SAB. Mr. Susanke prepared a
synopsis of the salient features of the reportiafamed the SAB that it fits well with its recent
hydraulic fracturing report. The SAB decided tterence the BOSC's decision analysis report in the
hydraulic fracturing report and suggested that EBAsider decision analysis techniques in establishi
research priorities.

Dr. Sayler mentioned that he also serves on the’'S@8Bmmittee on Science Integration for Decision
Making, which is preparing a report. He noted eg. Ryan and Haas also serve on the SAB, and can
share information on their SAB involvement. Heexskhe Executive Committee members to notify him
and Mr. Susanke if they are interested in partiongain an SAB activity. Dr. Sayler mentioned tltfa¢
mission of the BOSC is different from that of th&ES but there are some activities that are of miutua
interest.

Future Business/Open Forum
Dr. Gary Sayler, University of Tennessee, BOSC ke Committee Chair

Dr. Sayler informed the BOSC members that the Bertcutive Committee meeting would be held in
Washington, DC, probably in early to mid-Octobéfter some discussion, it was decided that October
18-19, 2010, would be the best dates for the neetimg.

There is a program review of the Land ResearchrBnogoming up. Dr. Ryan has agreed to chair that
Subcommittee, and Dr. Sayler thought it would becgexperience for one of the new Executive
Committee members to serve as the co-chair forShbtommittee. The BOSC needs to prepare a short
response to the mid-cycle progress reports frons#i2 and HHRA Research Programs. Dr. Sayler
suggested discussing these responses on a cordfeahm late August.

Dr. Sayler indicated that the BOSC wants to comtiitsl discussion of informatics and data mininthat
October meeting in Washington, DC. He asked Dmgb®&rt and Haas to work with him to identify some
knowledgeable presenters for the October meetihg.Susanke suggested tailoring the presentations
toward ORD’s needs. Dr. Haas suggested that kmuimeleepositories be a topic for the Washington
meeting. Dr. Sayler said he was looking at what@epartment of Energy has been doing to use
technology to integrate information across manfed#nt scales. He thought it might be helpful tiodp
several different experts to the October meetindjtouss these various activities. Dr. Philbextext that
another area to address is how to use old datansithframeworks—cross-platform continuity and
compatibility. Dr. Sayler mentioned that bibliometanalysis is another topic for the October mregti
The BOSC has struggled with how to discriminatevieen intramural and extramural researchers; he
noted that the National Research Council (NRC) mequggested that the program be considered as a
whole—not divided between intramural and extramuiidlere have been arguments, however, to support
both opinions.

Dr. Sayler mentioned that another issue to conssdleow ORD makes its scientific capabilities aablié
to the regions. An upcoming SAB report will refi¢gice regions’ view that ORD is not providing the
support that they need.

Dr. Haas said that the Drinking Water Subcommigtedbdably will not have a draft report ready for the
October meeting. The face-to-face review meetiiligikely take place in September or October.

Dr. Hauchman asked the Executive Committee mentbesisare their views on how the BOSC could
assist with ORD’s technical support issue. Histty, the BOSC has not dealt with the issue of
technical support and the loop back to inform regeaThere is value in conducting a needs assegsme
and dealing with the tension between the needefdrical support and the research that the ORD staf
wants to do. Dr. Hauchman noted that ORD woulcca@le the BOSC's input on this task.
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Dr. Sayler asked that the BOSC be allowed to peirngut early in this effort. He pointed out titat

falls within the Board’s purview and comes up atrgvprogram review. Dr. Demerjian commented that
it is one of the charge questions and most subcteesihave found it difficult to answer. Dr. Hao@n
stated that the BOSC will hear more about thi©ireview of the Land Research Program.

Referring back to the issue of bibliometrics, DmilBert stated that the NCER Standing Subcommittee
pointed out in its last report that academic bilokédrics—impact factors and immediacy indices—aite no
that helpful to ORD. It is more important for OR®determine how the research outputs have impacted
public health through regulations, policies, guidgrand similar means. Dr. Haas commented that the
BOSC has been conditioned to look at outcomesr#the outputs. The NRC report noted that
outcomes are very difficult to measure; theref@BD needs to look for early markers of outcomes tha
predict the outcome is likely. Dr. Cozzens mergiithat the term used in that report for theseyearl
markers was “intermediate outcomes,” and that qoinsenow widely accepted.

Dr. Sayler said that there will be plenty of topios discussion on the August teleconference areat
October meeting. Mr. Susanke thought it might deessary to postpone some of the topics to a future
meeting. Dr. Sayler asked if it would be posstblpostpone the presentation on the SPSW Prograan, a
Mr. Susanke replied that the program has maded [mtogress and would like the BOSC to consider
forming a standing subcommittee to provide onga@idgce. It may take 6 months to form the
subcommittee so it would be best not to postpoaegtesentation. Drs. Philbert and von Stackelberg
indicated that they would like to serve on thatcsubmittee. Mr. Susanke said that he would be wgrki
on forming a subcommittee. Dr. Sayler asked if@RD response to the decision analysis report would
be ready for the October meeting, and Mr. Susamitieated that ORD will try to have a response ready

Dr. Hauchman indicated that he had to leave sobhdwanted to thank the BOSC members for their
time and input. Referring to Dr. Olden’s early coent about the importance of ORD responding to the
BOSC's recommendations, he emphasized that OR®sdhe input and he has been impressed with
how many changes have been implemented by programasesult of the BOSC reviews.

Dr. Sayler said that he was a guest observer oNdmematerial Case Study review. He noted that thi
was a perfect opportunity for the decision analpfis.

BOSC Decision Analysis Workgroup—Review of ORD Nanmaterial Case Study
Workshop: Methods and Procedures to Identify and Horitize Research Needs
Dr. Mike Davis, Senior Science Advisor, NCEA, ORPA

Dr. Davis explained that ORD wanted to identify oanaterial research needs and directions and rafine
strategic approach for establishing priorities.ef'kook a bottom-up approach, looking at specific
applications. The case studies are not an eriteimgelves, but a starting point for a collectivdgment
process. The case studies were used to identifstipms that would need to be addressed if theg wer
doing a Comprehensive Environmental Assessment JCHAe case studies are not completed risk
assessments but are structured around a CEA ajppmehich combines a product life cycle framework
with the risk assessment paradigm. The CEA approansiders primary and secondary contaminants,
multiple environmental media, fate and transpoocpsses, cumulative and aggregate exposure, and
ecological as well as human health risks acrossftheycle of a product. The features of the CEA
framework approach include:

< Holistic and systematic, not just a checklist
< Qualitative and quantitative

<> Primary and secondary substances

< Single, cumulative, and aggregate exposure
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<~ Direct and indirect impacts

< Comparative—alternative choices and risks vs. benef

This approach provides guidance to risk managéegsl{phting tradeoffs, focus on monitoring and
mitigation, and adaptive management). In additiba,CEA framework approach can be used to identify
information gaps and priorities. Dr. Davis mené&drthat there is confusion about life cycle asseasm
(LCA) and CEA. He noted that CEA is more qualitatthan LCA. CEA, as a process, uses collective
judgment and involves diverse perspectives (multigiinary, multi-stakeholder). It also involves a
substantial number of participants, avoids arbytimundaries, and is iterative.

The key questions for the nanomaterial case stugies: What do we know? and What do we need to
know to be able to do a CEA of nanomaterials? Neale titanium dioxide (nano-Ti¥Dand nanoscale
silver (nano-Ag) were selected for the case studiese Study #1 focused on nano-Ji@ water
treatment, Case Study #2 focused on nang-iri@Gunscreen lotion, and Case Study #3 focusathon-
Ag in disinfectant spray.

The EPA Nanomaterial Case Study Workshop was hepdegber 29-30, 2009, in Research Triangle
Park, North Carolina. Diverse technical and stal@grgperspectives were represented. Fifty paditip
were invited and they were balanced across se@oaslemia, government, industry, NGOs, and other)
and disciplines (technical, scientific, policy, amitier). There was a pre-workshop review and rankf
research/information needs. Nominal Group Teclsi{@NGT) was used to rank priority research needs.
Participants identified and prioritized researchdsefor: (1) specific applications of nano-Zi(®2)
nano-TiQ regardless of application, and (3) nanomaterrakddition to nano-TiQ

NGT is a method that enables a set of personstiifyg and rank choices. NGT's typical features
include: (1) each individual is allowed the sam®ant of time to state his/her highest prioriti&),the
number of participants is up to ~25 per groupfé8)litators guide consolidation of similar or redd
priorities, and (4) there is multi-voting for thé highest priorities. For the EPA workshop theesrav
two NGT groups, each with 25 members. The two N@lups’ priorities were consolidated, and
breakout groups (5 members per group) preparedtnass on the top priorities.

The top-ranked issues using NGT were:

<~ Approaches and methods for evaluating the ecolbgitdhuman effects of nano-TiO

<~ Physicochemical characterization of nano-Jilroughout the life cycle stages, environmental
pathways, and fate and transport.

< Analytical method evaluation, development, anddatlon for analysis of nano-Tin relevant
matrices.

< Nano-TiG product-focused physicochemical characterizattbanges and possible effects
through the life cycle.

<>

Exposure pathways and life cycle stages.

<>

Spatial and temporal distribution and magnitudardhropogenic and non-anthropogenic nano-
TiO, in the environment.

< Using mechanism of action (MOA) information to dritoxicity testing.
<~ Long-term effects.
Dr. Davis mentioned that eight top issues emergemigh the NGT process and the distribution of yote

by the workshop participants (rather than justipiglan arbitrary number such as 10). He summarized
the top issues in terms of three prominent themetsnecessarily in rank order):
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< Physicochemical characterization

* |dentify key properties
» Develop/apply methods
* Relate to life cycle stages, fate and transportriogs, exposure, effects

< Effects characterization (ecotoxicity, human héalth

» Standardize/harmonize test protocols for acuteaautle, and chronic studies
* Reference materials
* Mechanisms

<> Exposure characterization

» Sources/life cycle stages, pathways, routes

» Typical and atypical (high-end)

» Environmental spatial/temporal distribution, baakgnd levels, natural vs.
anthropogenic, bioaccumulation.

Dr. Davis closed his presentation with some ofiélssons learned from the 2009 workshop. The
guestions and research needs could have beend-efieone, smaller NGT group of 25 to 30 members
could have been used. More formal “argument” ctnalde been encouraged and there could have been
less consolidation of issues. In addition, midelgwriorities could have received more focus and
additional time could have been allocated to tleakout group session.

Dr. von Stackelberg explained that the BOSC Dexiginalysis Workgroup was asked to review the
Nanomaterial Workshop Report and comment on thega®that was used to identify priority research
needs. She reminded the Executive Committee menthatr nearly 2 years ago, ORD indicated that it
was interested in using VOI or a similar decisioalgtic approach to help in identifying researckeadse
and priorities. The BOSC formed a workgroup tedss this topic and, in conjunction with the Naglbn
Risk Management Research Laboratory (NRMRL), coademworkshop to discuss the topic. The
workshop included representatives from other fddegancies and academia as well as private
consultants. The report prepared by the workgfolipwing that workshop included nanomaterials as
one of the case studies.

Dr. von Stackelberg indicated that the workgrous asked to review the process that is describdukin
Nanomaterial Case Study Report rather than theomes (the priorities identified). She noted that
decision analysis approaches are used to makestiigah-making process more transparent and teearri
at better decisions; however, it is not always @asgnplement these approaches.

Dr. von Stackelberg stated that NGT may have wofke®RD in this case study and the group may
have arrived at the desired outcomes (a list afripyiresearch needs); however, NGT, as a protats,
short of the BOSC Workgroup’s expectations to qiantely, rigorously assess how research is
allocated and the tradeoffs being made by fundiogept “X” rather than project “y.” There is a libiat
is not addressed by NGT. In the mid-1980s, thereewmumerous exercises to link NGT with more
formal decision analysis methods. Our understandfroptimization in the mathematical sense has
increased dramatically since 2005, so now therenairgy tools available for formal decision analybist,
analysts often do not know how to use them.

Dr. von Stackelberg said that she recently atterede@eting on the SPSW Program where the attendees
talked about employing some formal decision analgstthod that goes beyond NGT. She mentioned
that although the nanomaterials case study wasatgbé decision analysis workshop, not much was
done with it because of the different opinions witthose attending the workshop. She added that
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research on nano-Ti&s a sunscreen agent will be different from retean nano-Ti@for water
treatment. The case studies help EPA figure auirtiportant questions that need to be addressed.

If ORD’s ultimate goal is to develop a broad lorgrge strategy for formal decision analysis, then
perhaps ORD should convene a workshop on comprigfeesaluation frameworks to develop a
decision tree, which indicates that “x” has to bae& before “y” can be started. This may be a bette
approach than using the case studies. The NGEgsdelped ORD prioritize the research
guestions/issues but it did not identify what reskeaeeds to be done or what ORD needs to gettinatn
research. Dr. von Stackelberg said she had trdatdoieferring the ranked questions into research
priorities.

Dr. Sayler asked Dr. von Stackelberg to submitdeenments on the Nanomaterial Case Study Workshop
Report in writing. Dr. von Stackelberg repliedttehe had prepared a formal response to distriboutee
Executive Committee for comment.

Dr. Philbert said that it is important to rememtieat “perfect is frequently the enemy of good.”eTh
report was exactly what he would expect to achfemm the process. The group identified the tofneig
issues that EPA should address for these cas@stu@ihe process worked and it resulted in valuable
information. Now, ORD should consider doing a setworkshop to identify the research that needs to
be done to address these priority needs. Dr. vack8lberg agreed that the workshop was a gresat fir
step, but she thought ORD could go further. Dragddhought it was a good brainstorming session to
identify a list of priority needs. Now, ORD neddsdetermine what tasks need to be done, how much
those tasks will cost, and how each task helps entwe underlying questions. That will move ORD
beyond the NGT process and toward finding the arsiés seeking.

Dr. von Stackelberg agreed to send her draft resptnthe workshop report. Dr. Sayler stresssed th
need to specifically mention the prioritized reshameeds. Dr. Philbert said he could provide conmme
on the list of priorities developed at the workshd@r. von Stackelberg did not think the BOSC was
supposed to comment on the priorities, just thegss. Mr. Susanke said that the BOSC needs to
comment on the workshop priorities which are ireaese the workshop recommendations. Does the
BOSC agree that these are the top priorities?PbBitbert replied that he would have no difficulty
providing such input.

Dr. Demerjian asked if water treatment and sunscl@téeon were the two major uses of nano-7@ if
there were many other uses. Dr. Davis respondgdhh majority of nano-Tigs not going into these
two uses, but it is difficult to obtain informatiam all the different applications. It was diffitto find
information on its use in water treatment andribhsuout that nano-Tigs not being used in this
application. Dr. Philbert thought these two apgtiiens were appropriate in that they impact the
environment and data are available. Dr. Davis raeatl that ORD wants to use this approach with
coating materials and extend it to carbon nanotubes

Dr. Cozzens said that she would have expectedetonseh more input from worker organizations and
consumers at the workshop; however, it does nataphat these folks were invited to participate.
Dr. Davis responded that they tried to include thput through representatives of labor unions and
consumers unions, as well as worker safety reptatbegs. Dr. Sayler commented that the workshop
included a very diverse group and ORD made a ctexteffort to ensure reasonable stakeholder
representation. Dr. Davis added that they triegetoNGOs involved as well. Dr. Cozzens streskat t
the groups to be affected need to be involvedérpttocess. Dr. Philbert pointed out that Apperitiof
the report identifies the workshop participantieiie are a number of individuals from consumer
protection groups as well as representatives frokhdhd FDA. It may not be a complete list busit i
very good from EPA’s perspective.
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Dr. Sayler thought the response from the BOSC shidigintify any weaknesses of the process and make
suggestions for improving it. Dr. Tharakan askedRD is seeking the BOSC's approval of the process
Dr. Sayler replied that the BOSC is acknowledgima & verified process was used at the workshop and
that it yielded bona fide results. Dr. Tharakaentlasked if the report will identify the weaknesstthe
process as well. Dr. Sayler confirmed that it vdouDr. Cozzens asked about the baseline. Dr. von
Stackelberg responded that the baseline woulddoeup of people coming together and making a
decision using no process. She noted that with N@GTimportant to ensure that there are no dontina
voices.

Dr. Sayler asked Drs. von Stackelberg and Phillbestommunicate and move the response forward
within the next few days. Dr. Philbert asked the&tive Committee members to e-mail their comments
on the workshop report to him so that he can inm@fe them into a draft BOSC EC response.

Dr. Sayler explained that there would be an infdrdiscussion with representatives of GAO immediatel
following the BOSC meeting. In addition, the afteon would include a field study tour. He thankiee t
members for their participation and adjourned tkeditive Committee meeting at 12:20 p.m.

Action ltems

<> Mr. Susanke will follow up with Dr. Vanessa Vu abthe status of appointing a new liaison from the
SAB to the BOSC. Specifically, he will determiri@idecision has been made about Dr. John Giesy
serving as the liaison.

< Executive Committee members will notify Mr. Susaakel Dr. Sayler if they would like to
participant in any of the upcoming SAB activities.

< Dr. Sayler will work with Drs. Philbert and Haasitientify knowledgeable presenters on informatics
and data mining for the October meeting in WaslingDC.

<~ Dr. Ryan will draft a response from the BOSC—a skommary of the Executive Committee’s
comments—on the mid-cycle progress report for tA2 Besearch Program.

< Dr. Sayler will draft a response from the BOSCshart summary of the Executive Committee’s
comments — on the mid-cycle progress report foHH&A Research Program.

<~ Dr. von Stackelberg will send her draft respons¢herNanomaterial Case Study Workshop Report
to Dr. Philbert and Mr. Susanke by July 16, 20M. Susanke will distribute the draft response to
the Executive Committee for review and comment.

< Mr. Susanke will schedule a conference call in kdgust to discuss and approve the BOSC
responses to: 1) the mid-cycle progress repoth®ISP2 Research Program; 2) the mid-cycle
progress report for the HHRA Research Program; @nthe nanomaterial workshop summary.

< Mr. Susanke will distribute materials to the Ex@eoeiCommittee to be discussed on the August
conference call.

All materials that were transmitted during and for this
meeting are in the public meeting binder in the BOSC
central files in Washington, DC.
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PARTICIPANTS LIST

Executive Committee Members

Gary S. Sayler, Ph.D., Chair
Center for Environmental Biotechnology
The University of Tennessee

Susan Cozzens, Ph.D.
School of Public Policy
Georgia Institute of Technology

Kenneth L. Demerjian, Ph.D.
Atmospheric Sciences Research Center
State University of New York

Henry Falk, M.D., M.P.H. (not present)
Coordinating Center for Environmental Health
and Injury Prevention

Centers for Disease Control and Prevention

Charles N. Haas, Ph.D.

Department of Civil, Architectural, and
Environmental Engineering

Drexel University

Kenneth Olden, Ph.D., Sc.D., L.H.D.
School of Public Health
City University of New York

Dennis Paustenbach, Ph.D., CIHDABT (not
present)
ChemRisk, Inc.

Martin Philbert, Ph.D.

Department of Environmental Health Sciences
School of Public Health

University of Michigan

P. Barry Ryan, Ph.D.

Department of Environmental and Occupational
Health

Rollins School of Public Health

Emory University

Katherine von Stackelberg, Sc.D(via
telephone)

Harvard Center for Risk Analysis
Harvard School of Public Health

John Tharakan, Ph.D.

College of Engineering, Architecture, and
Computer Science

College of Medicine

Howard University

Marie Zhuikov, M.A.
Private Communications Consultant

Committee Staff.

Greg Susanke, DFO

U.S. Environmental Protection Agency
Office of Research and Development
Office of Science Policy

Heather Drumm (via videoconference)
U.S. Environmental Protection Agency
Office of Research and Development
Office of Science Policy

Kevin Teichman, Ph.D.(via videoconference)
U.S. Environmental Protection Agency
Office of Research and Development

EPA Participants:

Paul Anastas, Ph.D(via videoconference)
U.S. Environmental Protection Agency
Office of Research and Development

Stan Barone(via videoconference)
U.S. Environmental Protection Agency
Office of Research and Development

Renée Brooks, Ph.D.
U.S. Environmental Protection Agency
Office of Research and Development

Becki Clark (via videoconference)
U.S. Environmental Protection Agency
Office of Research and Development

Sally Perrault Darney, Ph.D.(via
videoconference)

U.S. Environmental Protection Agency
Office of Research and Development
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Mike Davis, Ph.D.
U.S. Environmental Protection Agency
Office of Research and Development

Joe Ebersole, Ph.D.
U.S. Environmental Protection Agency
Office of Research and Development

Tom Fontaine, Ph.D.
U.S. Environmental Protection Agency
Office of Research and Development

Elaine Francis, Ph.D.(via videoconference)
U.S. Environmental Protection Agency
Office of Research and Development

Tom Griffin
U.S. Environmental Protection Agency
Office of Research and Development

Carry Hamilton
U.S. Environmental Protection Agency
Public Health Fellow

Fred Hauchman, Ph.D.
U.S. Environmental Protection Agency
Office of Research and Development

Lek Kadeli (via videoconference)
U.S. Environmental Protection Agency
Office of Research and Development

Bob Kavlock, Ph.D.(via videoconference)
U.S. Environmental Protection Agency
Office of Research and Development

Steve Klein
U.S. Environmental Protection Agency
Office of Research and Development

Steve Knowles
U.S. Environmental Protection Agency
Office of Research and Development

Henry Lee Il, Ph.D.
U.S. Environmental Protection Agency
Office of Research and Development

Jeff Morris (via videoconference)
U.S. Environmental Protection Agency
Office of Research and Development

Bob Ozretich, Ph.D.
U.S. Environmental Protection Agency
Office of Research and Development

Dale Pahl
U.S. Environmental Protection Agency
Office of Research and Development

Don Phillips, Ph.D.
U.S. Environmental Protection Agency
Office of Research and Development

Lidia Watrud, Ph.D.
U.S. Environmental Protection Agency
Office of Research and Development

Denis White
U.S. Environmental Protection Agency
Office of Research and Development

Joe Williams (via telephone)
U.S. Environmental Protection Agency
Office of Research and Development

Other Participants:

Tom Dietterich, Ph.D.
Oregon State University

Julia Jones, Ph.D.
Oregon State University

Summer Lingard
Government Accounting Office

Nadia Rhazi
Government Accounting Office

Enrigue Thomann, Ph.D.
Oregon State University

Ed Waymire, Ph.D.
Oregon State University
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Contractor Support:

Beverly Campbell
The Scientific Consulting Group, Inc.

Denise Hoffman
The Scientific Consulting Group, Inc.
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44th EXECUTIVE COMMITTEE FACE-TO-FACE MEETING
AGENDA
July 12 - 13, 2010

Office of Research and Development
National Health and Environmental Effects Laboratory
Western Ecology Division
200 SW 38 Street,
Corvallis, Oregon 97333

Monday, July 12, 2010

8:30 a.m. — 9:00 a.m. Registration
9:00 a.m. —9:20 a.m. Welcome and Introductions Gary S. Sayler, Chair,
- Review of April Executive Committee

Meeting Minutes
- Overview of Agenda

9:20 a.m. —9:30 a.m. BOSC DFO Remarks Mr. Greguskes
- Administrative Issues Designated Federal Off({€@O),
Office of Research and
Development (ORD)

9:30 a.m. — 9:45 a.m. Overview of ORD Chemical Bob Kavlock, Director
Research Realignment: Safe National Center for
Products for a Sustainable World Computationalidairgy,
ORD
9:45 a.m. — 10:45 p.m. Mid-Cycle Progress Report . Sbain Barone,
- Human Health Risk Assessment National Prograrador,

Research Program, ORD

10:45 a.m. — 11:00 a.m. Break
11:00 a.m. — 12:00 noon Mid-Cycle Progress Report r. Eaine Francis,
- Safe Pesticides/Safe Products National Prograecior,
Research Program ORD
12:00 noon — 1:00 p.m. Lunch
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Agenda for July 12-13, 2010 Executive Committee Meeting

1:00 p.m. —3:00 p.m.

3:00 p.m. —5:00 p.m.

5:00 p.m.

Tuesday, July 13, 2010

8:30 a.m. —9:15 a.m.

9:15 a.m. —10:00 a.m.

10:00 a.m. — 10:15 a.m.

10:15a.m. —10:30 p.m.
10:30 a.m. — 10:45 a.m.

10:45a.m. — 12:30 p.m.

Ecosystem Informatics Session
- Overview Ecosystem Informatics
Program

- Computer Science Approaches
to Species Modeling

- Mathematics of Ecological
Dispersion

- Questions and Discussion

Lab Tour: Western Ecologyi§lon,
National Health and Environmental
Research Laboratory, ORD

Recess

ORD Response to BOSC Human
Health Report

ORD Update

BOSC and SAB Liaison Wpda

Public Comment
Break

BOSC Decision Analysis kifosup

- Review of ORD Nanomaterial
Case Study Workshop:
Methods and Procedures to
Identify and Prioritize Research
Needs

Dr. Julia Jorigisector
Oregon State University
(OSsU)

Dr. Tom Dietterich
Oosu

Dr. Ed Waymire,®OS
and
Dr. Enrique Thomann,
OSuU

Dr. Sally Perraulh®ar
National Program Director
for Human Health, ORD

Dr. Kevin TeiahpDeputy
Assistant Administrator for
Science, ORD

Dr. Gary Sayler, Chair
Executive Committee

Dr. Katherine von Stackelberg,
Workgroup Chair, Executive
Committee

Dr. Mike Davis,

Senior Science Advisor,
National Center for
Environmental Assessment,
ORD
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Agenda for July 12-13, 2010 Executive Committee Meeting

12:30 p.m. — 1:00 p.m. Future Business/Open Forum r. GBry Sayler, Chair,
- Next EC Meeting Executive Committee
- Future Work
- Questions/Discussion

1:00 p.m. Adjourn
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