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Summary Notes

Present: Beverley Hale, Ken Reimer, Mark Richardson, Sanya Petrovic, Andy Rencz, Chris Ollson,
Elliot Sigal, Gladys Stephenson, Mike Dutton, Bruce Conard, Joanna Wragg, Viviane Paquin, Iris Koch,
Luba Vasiluk, Yvette Lowney, Glenn Ferguson, Theresa Repaso-Subang, Rob Irwin, Matt Dodd, Len
Ritter, Donna Warner

Regrets: Nick Basta, Brendan Birmingham, Jim Gilmore, Luigi Lorusso, Paul White

1. Meeting was opened by BARC co-chairs Bev Hale and Ken Reimer. No changes or additions to the
agenda were requested.

2. Report on the Pellston Workshop/Setac 2008 on harmonization of soil quality guidelines was
provided by co-chair, Bev Hale

The working group was charged with addressing issues around exposure characterization
including background exposure and the use of probabilistic versus determinate estimates of
exposure.

The main conclusion of the Working Group is that there are significant sources of uncertainty
in many of the exposure parameters including bioaccessibility/bioavailability and improving
quantification of their contribution to the TDI is needed to improve estimates of risk.

A group discussion followed about the merits of using a probabilistic versus deterministic
approach for estimating exposure. Elliot Sigal, Intrinsik, indicated that a probabilistic
approach is more broadly practiced in ERA than HHRA because of the lack of good data and
methods. Mark Richardson, HC, pointed out that the deterrents to using a probabilistic
approach is not availability of methods or good data but the regulatory question that is being
asked. Is it safe versus what proportion of the population is at risk? Mark proposed that a
workshop be organized around the issue of the phrasing of regulatory questions and the
implications for risk assessment.

Bev Hale also discussed the contribution that Bioaccessibility can make to risk assessment as
both a “confidence tool” and an “inferential tool.”

3. Report on recent BARC activities was presented by Ken Reimer and Viviane Paquin

The BARC website will be launched within the next few months along with the release of
new risk assessment standardized protocols being advocated by BARC and the risk
assessment community. The goal is to have the web site up and running when the pilot
organic round robin and the second BARC round robin get underway in June.

A 2.5 day workshop on the bioaccessibility of organic compounds was held in Ottawa on
February 23-25, 2009. The workshop was attended by Health Canada, Royal Military
College, Simon Fraser University, University of Saskatchewan, BARGE members (BGS,
Reading University, INERIS, INPL), University of Umea, University of Missouri, Exponent,
and Stantec. As an outcome of this workshop, a pilot organic round robin is being planned
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for this summer that will include labs from Europe, U.S., and Canada to establish key method
considerations. There was agreement at the workshop that in vivo study planning and the
identification and acquisition of reference soils with discrete sources of PAHs should start
immediately to avoid the delays that were experienced with inorganics. The importance of
starting in vivo work immediately was reiterated by Chris Ollson, Stantec. Joanna Wragg,
BGS, stressed the need for developing benchmark criteria for the dos’ and dont’s early on as
this will garner greater acceptance for what we are doing and how we are doing it.

Ken pointed out that BARGE has recently established some QA standards for inorganics and
proposed that BARC also adopt these standards moving forward with inorganics.

4. Report from Ken Reimer on the BARC CRD proposal

Ken reported that the BARC CRD proposal has been put on hold at this time due to the
current economic situation which has made it difficult to get sufficient industry funding.

5. Report from the BARC reference Soils Subcommittee was presented by Andy Rencz, NRCan

The committee has been working to identify what types of soil(s) and elements would be of
greatest interest to the risk assessment community so that potential sources for one or more
candidate reference materials can be identified. Ideally, the source would be a soil with
naturally elevated concentrations of metals of interest that are graded around the
contaminated site of a mine or other anthropogenic source. A certified reference soil could
be obtained through Canmet at a cost of $150K per soil. A draft of a proposal to Health
Canada for the development of one or two reference soils has been initiated, and ESG has
agreed to take the lead on completing the proposal for submission to Health Canada within
the next few months.

Mark Richardson indicated that the operating budget for Health Canada has yet to be
determined and could be substantially less than previously anticipated. He suggested that
BARC develop a process to rank all of the BARC issues including the need for a Canadian
reference material from high to low, and Health Canada will consider this in deciding where
to allocate funds. Mark also stressed the importance of making contact with senior
management at Health Canada and emphasizing the importance of contaminated sites as a
strategic issue.

6. Report from Chris Ollson, Stantec, on risk assessment considerations for BARC and regulators

Chris identified four key considerations that need to be addressed by BARC and Regulators:
1) Inconsistencies in how the terminology around bioaccessibility and bioavailability is used.
We need to agree on working definitions of the various terms that are used (relative
bioavailability, absolute bioavailability, etc.) so that there is no confusion around what we are
actually measuring; 2) The need for standardized protocols on how to properly incorporate
bioaccessibility into risk assessment; 3) Regulatory involvement at all stages of the process is
needed to ensure a continued dialogue on methodology that supports both scientific and
regulatory needs; and 4) The need for detailed toxicological profiles on the chemicals being
studied including such issues as animal model, fed or unfed state, dosing mechanism, and
toxicology endpoint.

Chris suggested that there may be some concern when the BARC round robin report will be
released because regulators will not know how to interpret the variability in test results
between methods. Ken Reimer indicated that in vivo data for NIST 2710, the reference soil
used in the round robin, will be available in the next couple of months, and the BARC report
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will not be released until this information is available to validate the in vitro results. Mark
Richardson suggested that regulators take for granted that measurements are exact. An
example of analytical variance that regulators can relate to is needed to give them a better
sense of what level of uncertainty is acceptable. For example, uncertainty exists around
indoor air measurements but regulators have a high level of acceptance around this
uncertainty.

7. Considerations for The BARC inorganic second round robin presented by Ken Reimer and Iris Koch

Ken stressed the importance of having in vivo data and using this data to help select the
methods for the round robin. The timing of the round robin will, therefore, depend on the
availability of soils with in vivo data. A possible start date would be June 2009 and would
involve participation by both BARGE and BARC.

Iris talked about the framework for the second round robin. The number of methods would be
limited to 2 or 3 in order to focus on controlling the variability between methods. The use of
controls will be important and will be defined by the relevant toxicology study. The control
methods should be simple enough to be incorporated easily into the methodology.

Mark Richardson cautioned against narrowing in on a prescribed method versus a
performance standard approach. Health Canada would prefer to see a number of methods
that can meet the performance standard. The concern is that focusing in on a prescribed
method tends to reduce innovation.

8. February 2010 meeting

Ken Reimer proposed a 3-day workshop be held in February 2010 that would consider all of
the available in vivo and in vitro comparative data and produce, as a workshop outcome, final
decisions regarding protocols for inorganic bioaccessibility and bioavailability.

9. Closing remarks were given by Len Ritter who thanked everyone for their participation.

Appendices (under separate cover)

A)
B)

C)

D)
E)

BARC web conference meeting agenda

Conclusions of the Pellston Workshop/SETAC on Harmonization of Soil Quality Guidelines
<Hale>

In-vitro Bioaccessibility Testing: Current Science and Way Forward (Environment Agency
Science Update 2) <Hale>

Update on BARC Activities <Reimer, Paquin, Olson, Sigal>

Brownfield Briefing, Issue 81, December 2007 (reference document) <Wragg>

F) BARC Meeting Participants



Agenda
Bioaccessibility/Bioavailability of Metals in Soils — A Workshop to Develop the Path
Forward to Identifying a Validated Method
March 3, 2009 via Web / Audio Conferencing
1:30—4:00 p.m. (EST)

Introductions

Review of Draft Agenda

Review conclusions of the Pellston Workshop/SETAC on harmonization of Soil Quality Guidelines

(Hale)

Update on BARC Activities (Reimer/Paquin)

a. Exchange of soils with others to obtain body of in-vivo validated soils & 2710 information

b. Creation of BARC web site

c. Organic Bioaccessibility Workshop: Feb. 2009

Reports from BARC Sub-committees

a. CRD Proposal —on hold (Reimer)

b. Soils Subcommittee — Canadian Soils Collection — preparation of Soils SOP ref. material
(Rencz)

c. Risk Assessment — standardized protocols (Olson/Sigal)

Planning for BARC Round Robin 2 Workshop

a. Review of results from Round Robin #1 — now have in-vivo data (Reimer)

b. Objectives of Round Robin #2 (Koch)

c. Possible Date — June 2009 (to be discussed)

Other Business (all)

Feb. 2010 meeting (Reimer)



Derivation of Human Health
Based Standards for Trace
Elements in Soils

SETAC Technical Workshop
Sydney, AU July 2008
Breakout Group 2




Canada: Threshold Substances

S0G = (TDI — EDI) x SAF x BW
[(AF; x SIR)+(AF¢ x SR)+(AF_x IR) x ET,] x ET,

A Protocol for the Derivation of Environmental and Human Health Soil
Quality Guidelines. CCME 2006.

ISBN-10 1-896997-45-7 PDF
ISBN-13 978-1-896997-45-2 PDF




Canada: Threshold Substances

SQG =

(TDI — EDI) x SAF

TDI = Tolerable Daily Intake (NO(A)EL/uncertainty)
EDI = Background
Remainder-is “Residual Daily Intake” or RDI

SAF = Soil Application Factor (typically 0.2)

Assumes that “air, food, water, contaminated soil and
consumer products” are equally important, and that no
one source of exposure can consume all of TDI or RDI



Canada: Threshold Substances

SQG =

(AF X SIR)+(AF X SR)+(AF, X IR,)

AF = Absorption Factors (Gut, Skin, Lung)

Can be the “relative absorption factor”, which is the
absorption efficiency for the exposure route divided
by the absorption efficiency of the study route

Assumed to be 1 for ingestion and inhalation pathways

S/IR = Rate of inhalation, ingestion or contact



Exposure Pathways
INGESTION

= Soil = Plants - Food = Gut
s Soil 2 Gut
= Home gardens in contaminated soils

= Production agriculture food chain
= Estimates of direct soil ingestion

= Bioaccessibility of trace elements in ingested soils
ABSORPTION

= Soil - SKin
INHALATION

= Soil - Lungs

= Household dust vs. outdoor soil particles
= Bioaccessibility of trace elements on inhaled particles




Soil 2 Gut

Trace elements that are of concern to human
health, particularly when soil = plant barrier
IS significant, e.g. Pb

Uncertainty In soil (and food) ingestion rates

Replace deterministic with probabilistic values

Bioaccessibility (various In vitro assays) vs.
bioavailability (in vivo quantification)

Absolute bioaccessibility relates soil to highly
soluble forms of trace elements

Relative bioaccessibility relates soil to medium used
In determination of RfD or slope factor




- Charge to the WG

= Dbrief review of the uncertainties or alternate approaches that lead to wide range of SCV’s
for many trace elements relative to human health

Exposure Characterization
Bioavailability/Bioaccessibility (Questions c, d, f, g, h and I)
= for which elements, and by what methods
Food Chain Transfer (Questions b and [)
“background exposure” captures exposure from foods other than those grown in backyard

vegetable gardens at the site in question. It can be a significant proportion of the TDlI,
reducing the allowable exposure from contaminated soils

Data (Questions a, I, j and I)

= use of deterministic rather-than probabilistic estimates of exposure limits the inclusion of
uncertainty and variability— can we conclude or recommend the probabilistic
determinations be the goal for SQS’s? Which elements are sufficiently data rich?

Effects Characterization

Endpoints (Questions m, k and e)

= TDI’s are usually interpreted as meaning “without harmful effects”, although in some
jurisdictions, they are amended to more closely represent the threshold of effect — is this a
significant gap that has the potential for widespread improvement in the validity of
SQS’s?




Outcomes

Not feasible to summarize conclusions in today’s
meeting, as they are quite numerous and
actually haven’t been agreed to by the group In
their final version.

In general terms, however, the group concluded

that there were significant sources of
uncertainty in many of the exposure
parameters, including
“bioavailability/bioaccessibility” and that
probabilistic approaches had merit for
capturing the population of values with the
limitations posed by increasing uncertainty and
data-poor contaminants.




Risk Assessment Tool
“Confidence Building”

In vitro In Vivo




Risk Assessment Tool
“Inferential”
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In-vitro Bioaccessisbility Testing: Current Science and Way
Forward (Environment Agency Science Update 2)

i) Introduction

We previously published a science update on the potential use of
bioaccessibility test results in human health risk assessment of land
contamination in February 2005. The document consisted of a review of key
research findings on the bioaccessibility testing as well as the position of
overseas regulators concerned with land contamination. It included our
scientific views on the appropriateness of using in-vifro test data as a
surrogate of relative bioavailability in England and Wales.

The main issues highlighted in the 2005 update were:

e Bioaccessibility data, when produced by a validated method, could help
refine risk assessment on site-specific basis

e There is little information on the variability and uncertainty associated with
bioaccessibility testing currently offered by laboratories in England and
Wales

e The application of bioaccessibility can only be justified by the provision of
a significant body of supporting evidence that the methodology was
scientific, robust and reproducible, and that the uncertainties were taken
into account in any conclusions.

= Given the current uncertainties associated with bioaccessibility testing, we
consider its application to be limited at this time

[The 2005 Science Update is available from the Environment Agency
bioaccessibility webpage:

http://www.environment-
agency.qgov.uk/subjects/landquality/113813/1283985/?

This second update is to report on progress made since February 2005.

i) Research development since February 2005

Bioaccessibility workshop in March 2005 in Oxford

We held an international workshop to discuss the 'potential use of
bioaccessibility testing in risk assessment of land contamination'.
Delegates from various government department/agencies and research
institutions based in the UK, Europe and US attended the workshop.

The workshop highlighted many of the challenges, needs and concerns
about bioaccessibility test data used in human health risk assessment
of land contamination. The scientific community and other national
regulatory organisations expressed the view that bioaccessibility test


http://www.environment-agency.gov.uk/subjects/landquality/113813/1283985/
http://www.environment-agency.gov.uk/subjects/landquality/113813/1283985/
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data must be interpreted with caution. [A peer-reviewed workshop
report is available at:

http://www.environment-
agency.qov.uk/subjects/landquality/113813/1283985/?

Local Authority Questionnaire Survey

We carried out a questionnaire survey with the Local Authorities of
England and Wales to capture their experiences on using
bioaccessibility testing in risk assessment of land contamination. A
report highlighting key aspects of responses is available from our
bioaccessibility webpage:

http://www.environment-
agency.qgov.uk/subjects/landquality/113813/1283985/?

The findings of the questionnaire survey indicated that arsenic is a
main contaminant of concern in land contamination. Furthermore, half
the participants had received bioaccessibility data as part of their
regulatory roles and of these, most had accepted the data as part of a
risk assessment at some time. Despite the uncertainties surrounding
such test data, some Local Authorities had made regulatory decisions
using bioaccessibility data. The survey highlighted a need for guidance
to be produced on how to generate and use bioaccessibility data in risk
assessment.

Review of laboratory bioaccessibility data

In order to aid our understanding, as to whether bioaccessibility data
are reproducible between different laboratories, we commissioned a
project to evaluate bioaccessibility testing of UK laboratories. Three soil
samples with varying levels of arsenic, lead and nickel were distributed
to 11 laboratories. Of the 11 laboratories, two were overseas
organisations - Dutch RIVM and US University of Colorado.

The study indicated that differences in types of in-vitro methods,
operating procedures and reporting of results could contribute to a
large variation in bioaccessibility data. The applicability of a standard
method to different chemical types, forms, concentrations, soil types
and land uses efc., is still an issue that needs to be adequately
addressed. The absence of reference materials containing a range of
in-vivo data with which to validate bioaccessibility results also reduces
the confidence of the results generated with in-vitro methods.

A report summarising the findings is available from bioaccessibility
webpage:

http://www.environment-
agency.gov.uk/subjects/landquality/113813/1283985/?
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Research development internationally

The following section highlights the key developments in other
countries since publication of our science update in 2005.

US EPA Technical Support Document for lead (Pb)

This report summarises the results of a series of studies in the US to
measure the relative bioavailability of lead in a variety of US soils and
soil-like materials (number of sample used 19) using both in-vivo
(juvenile swine) and in-vitro techniques (Drexler method: buffered acid
solution, pH 1.5).

The study showed that in-vivo bioavailability was found to vary
between sample materials (from 0-100%). Thus knowledge of the
bioavailability value for different types of test materials at a site can be
very important in improving lead risk assessment at a site. The study
also found a good correlation between in-vitro bioaccessibility and in-
vivo bioavailability for the samples tested. Despite the results from this
study, the US EPA position remains unchanged for lead that only the
juvenile swine assay (i.e. use of swine to produce bioavailability data)
can be used for making site specific bioavailability adjustments (US
EPA March 2007 pers. comm.). No other contaminants, apart from
lead, were investigated in the study.

[This report is available from ‘Office of Solid Waste and Emergency
Response, US EPA, Washington DC’]

Danish EPA Report: Test for bioaccessibility of metals and PAH
from soil:

The report presents findings of Danish EPA funded series of studies
undertaken by DHI Water and Environment.

Ten in-vitro methods producing bioaccessibility data were identified.
For acceptance in risk assessment, the report highlighted the need for
in-vitro method to show good correlation with acceptable in-vivo data.
The study found considerable variability in bioaccessibility results when
comparing different in-vitro methods for contaminants - cadmium, lead,
nickel and PAH. The study adapted the Dutch RIVM method by
bringing some changes in test parameters and phases. For lead and
cadmium, it recommends the adapted method to predict bioavailability
on quantitative basis, and for nickel and PAH on qualitative basis with
further variations in test parameters and conditions of the same
method. For validation of the method, the study used soil samples from
other countries containing in-vivo bioavailability data for lead, cadmium
and PAH. For nickel, no sample with bioavailability data was available
and arsenic was not included in their whole analyses.
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[We sponsored for an English translation of this report and this is
available from bioaccessibility webpage:

http://www.environment-
agency.qov.uk/subjects/landquality/113813/1283985/?

RIVM report: How can information on oral bioavailability improve
human health risk assessment for lead (Pb)-contaminated soils?
(Oomen et al. 2006)

The report is a culmination of seven years of Dutch RIVM findings on
the in-vitro bioaccessibility test method development for use as
surrogate measure of bioavailability for lead in contaminated soils.

The report proposed the adoption by Dutch regulatory bodies (i.e.
VROM) of oral bioavailability of lead from soil in the procedures to
assess soil quality under the Dutch Soil Protection Act. The scientific
background of bioaccessibility and bioavailability was described and
the RIVM in-vitro method was evaluated for lead. Intestine phase of the
RIVM method was recommended to produce bioaccessibility data. The
data produced from stomach phase were not considered to be
physiologically relevant for bioavailability since lead absorption occurs
in the intestine. The report made a number of recommendations
including provision of guidance for sampling, reference materials,
further investigation on geochemistry of soils and their influence in
bioaccessibility among others.

US Exponent and University of Florida arsenic study

Exponent is one of the most active research organisations in the US
working on in-vitro bioaccessibility method development for soall
contaminants. Their current focus, in collaboration with the University
of Florida, is to develop a simple in-vitro bioaccessibility method for
arsenic with the data from a parallel in-vivo study with Cynomolgus
monkey. The project used 12 US samples and applied a number of
published in-vitro methods (i.e. 6 methods) including the method US
EPA developed for lead. This project is still ongoing.

The results so far indicate that, for arsenic, none of the in-vitro methods
applied fits well with bioavailability data from monkies, for all 12
samples. Similarly US EPA lead (Pb) in-vitro method fits well for some,
but not for all soils.

Summary of Above Studies

The following conclusions can be drawn from international research
experiences highlighted above:


http://www.environment-agency.gov.uk/subjects/landquality/113813/1283985/
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e Bioavailability and bioaccessibility and their relationship is specific
to method, site, chemical and chemical form being tested

e The applicability of an in-vitro method developed and validated for a
particular contaminant is uncertain in predicting bioavailability for
other contaminants

 No reference materials, either in the UK or overseas, associated
with in-vivo bioavailability data, are available to assess the validity
and reproducibility of in-vitro method

» Geochemistry of soil is likely to play a major part in governing the
dissolution and bioavailability of chemicals in biological receptor
such as human. However, with the current limited knowledge,
geochemistry-based prediction of bioaccessibility and bioavailability
is unlikely to be appropriate

Knowledge gaps for England and Wales

In-vivo and in-vitro correlation

Evidence of a strong correlation between in-vitro bioaccessibility and
in-vivo bioavailability data for different soil types is considered as key
condition for acceptance of in-vitro bioaccessibility method in human
health risk assessment (Environment Agency 2005, Grgn 2005, US
EPA 2005, Saikat 2006, RIVM 2006). This is needed to provide
confidence in in-vifro method and a scientific justification for
incorporation of data as alternatives of current default values into risk
assessment modelling. This is also required to assess and screen
current and future in-vitro methods, and to allow their further
assessments for sensitivity, robustness and reproducibility analyses.

In the UK, two main in-vitro methods are used (i.e. modified PBET and
buffered acid solution) to produce bioaccessibility data (Environment
Agency 2007). Neither of these methods were specifically designed for
producing bioaccessibility data for arsenic. Their applicability to
contaminants like arsenic was found limited (Rodriguez et al. 1999,
Lowney et al. 2005). From the information available, none of the UK
laboratories have evaluated any of these methods against in-vivo
studies for any UK soils. This raises the question as to the validity of
the data provided by UK laboratories and their use in risk assessments.

Bioaccessibility/bioavailability is method dependant and also
specific to contaminants and soil types

The studies undertaken by the US EPA with 19 samples indicated that
lead bioavailability varies from 0 to 100% reflecting the influence of soil
types. Considerable variability between the samples and methods was
also observed in the Environment Agency’s bioaccessibility project
(Environment Agency 2007). A method developed for a particular
contaminant may not necessarily be satisfactory for another
contaminant (Grgn 2005, Lowney et al. 2005, US EPA 2006 pers.



v)

Science Update (2

comm.). However, our findings indicate that laboratories in the UK use
same in-vitro method irrespective of the metal, metal concentration and
matrix. This question’s the quality of data produced in the UK and
suggests the need for a careful evaluation.

Applicability of method developed elsewhere

There is likely to be an expectation from stakeholders in the land
contamination community that in-vitro methods developed outside the
UK are applicable for UK soil types and contaminants (Environment
Agency 2006). However, no proper evaluation has been undertaken to
assess whether UK soils are similar to those used overseas for in-vitro
method development. If the soils are dissimilar, the differences could
influence the relationship between bioaccessibility and bioavailability.
The experience of other countries indicates that the applicability of an
in-vitro test method for a wide range of soil types is still unknown.

Way forward

Establish scientific justification of in-vitro method(s)

Direct approach

In-vivo Studies

In-vivo studies with suitable animal models (as surrogate of
humans) are being employed in other countries to develop in-
vitro methods. Without similar effort in the UK there is little
scientific credibility in undertaking in-vitro method development
and validation of existing in-vitro methods in the UK. However
once an in-vitro method is developed in conjunction with a
carefully designed in-vivo study, this would reduce the need for
any further animal studies in the long term.

Use of human volunteers in lieu of animal models to
measure arsenic bioavailability

In-vitro methods can be developed and/or validated by using
human bioavailability data. This requires volunteers willing to
ingest contaminated soils (e.g. arsenic contaminated soils).
This type of study is not completely new and was performed in
the US for lead in soils (Maddaloni et al. 1998). Finding
volunteers for this type of study, however, may not be easy.
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Indirect approach:

Uptake study

An uptake study for arsenic would comprise measuring arsenic
uptake in people living in arsenic elevated areas of England and
Wales. This study would have following elements:

- determination of chemical (e.g. arsenic) concentrations in
urine of local resident

- determination of total chemical (e.g. arsenic) in soil and the
solid-phases it present

- determination of in-vitro bioaccessibility in soil

- questionnaire survey to address the effect of confounders

Using this information, assessments could then be made of
types of correlation between uptake, total metal content and
bioaccessibility determination. This would provide reasonable
information about the validity and appropriateness of currently
available in-vitro methods.

Once a scientifically credible in-vitro method can be found, guidance could be
developed for i) validation and acceptance criteria, ii) sampling protocol and
iii) how to use the data in risk assessment modelling. This could be a generic
technical support document or, more preferably, as a chemical specific
technical support document.

Summary of issues

Our review on the current status of in-vitro testing in England and Wales
support following key conclusions:

There is a growing interest in the use of in-vitro data in risk assessment of
land contamination in England and Wales. The need for regeneration of
areas, identified as contaminated, may further increase interests

The reliability of current in-vitro methods in predicting bioavailability is
uncertain in the UK. Those using the data are unlikely to be fully aware of
the importance for validation of in-vitro methods. Therefore, there is a lack
of user-driven research for in-vitro method development and validation in
the UK.

There is no method that has been accepted as standard for contaminants
i.e. arsenic. Laboratories in the UK use same method irrespective of
metals, metal forms, soil types etc. These raise question on the validity of
data produced and therefore scientific relevance of using these data in
risk assessment



Science Update (2

e Any initiative to develop and/or validate in-vitro methods would need to be
sensitive to ethical issues regarding animal testing in light of science
needs.
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http://www.hpa.org.uk/chemicals/reports/chapr6_feb2006.pdf

Science Update (2

US EPA. 2005 Estimation of Relative Bioavailability of Lead in Soil and Soil-
like Materials Using In-vivo and In-vitro methods. Office of Solid Waste
and Emergency Response, US EPA, Washington DC.
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4. Update on BARC Activities ?
T (Reimer/Paquin) WL
a. Exchange of in-vivo validated soils
-INERIS has carried out some in-vivo experiments
-Providing ESG with samples (As, Pb, Sb, Cd)
-If sufficient quantity, may be candidate soil(s) for
next Round Robin in addition to a Canadian Reference
Soil
b. Creation of BARC website

-Domain bioavailabilityresearch.ca has been secured
(thanks to Mark Richardson)
-Launch date TBD (see item 5c¢)
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c. Bioaccessibility of organic compounds workshop (23-25 Feb 2009

-attended by HC, RMC, SFU, USask, BARGE members(BGS,
Reading U, INERIS), Umea, U Missouri, Exponent, Stantec

-Objective was to establish short, medium and long term goals for
advancing science of bioaccessibility for organic compounds

Key findings:
-PAHs are the priority with PCBs as a possible study surrogate;
DDT
-Early Pilot Round Robin to establish key method considerations

-Need to identify and acquire soils of different types and with
discrete sources of PAHs

-In vivo study planning to start immediately
-Good but not perfect methods are sought (need to be practical)
-Initial in-vitro methods to include established methods and “sponges”



5. Reports from BARC

e Subcommittees W

a. CRD proposal (Reimer) — shelved

b. Soil subcommittee (Rencz)
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c. Risk Assessment (Olson/Segal)

Considerations for BARC and
Regulators
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A need was identified at the last BARC meeting and in our
experience of attempting to incorporate bioaccessibility
Into risk assessments, to better define:

a. terminology and its use in Canadian context

b. worked example calculations and their proper incorporation into human
and ecological risk assessment.

c. discussion of issues that need to be resolved with regulatory
authorities (e.g., lack of validation, lack of agreement on standard
method, etc..).

d. based on discussions with BARC provide detailed toxicology profiles
of chemicals being studied; including such issues as animal model,
fed or unfeed state and toxicology endpoint.



Timelines and BARC Input

BARC

Not much progress has been made on this issue
since last BARC meeting.

Need to ensure that the objectives that we see are
consistent with BARC goals.

Please provide feedback on issues BARC would like
considered and specifically which chemicals are
being addressed.

Elliot Sigal and Chris Ollson then to prepare a
timeframe to address and report back to BARC by
April 1, 2009.



6. BARC Round Robin 2
: : (Reimer/Koch)

BARC

a. Review results from Round Robin 1 (Reimer)

-Participants from organic workshop thought a valid
exercise. Results show that the same method can
be run successfully by several labs.

-Acquiring Iin vivo data for 2710
b. Round Robin 2
-Soils that have in vivo data
-Use in-vivo 2710 data to help select methods
-BARGE and US participation
c. Possible start date — Jun 2009
 Timing will depend on availabllity of solls
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7. Other Business

BARC
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8. February 2010 Meeting
: (Reimer)
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Proposed: Joint BARGE/BARC three day workshop to
establish protocols for in-vivo and in-vitro testing
(Target: Feb 2010)

Day 1: Present comparison of in vivo US EPA and France results for
NIST 2710 (and other soils where comparative data is available)
- Discuss and decide on in -vivo models and protocols
Day 2: Present comparison of in vitro data by ESG, BGS, France and
U.S. with in vivo results for NIST 2710; results of Round Robin 2 etc.
- Discuss and decide on in-vitro methods and protocols

Day 3: Present results of second BARC round robin
- ‘Final’ decisions regarding protocols for inorganic
bioaccessibility and bioavailability
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Comment

Welcome to this month’s eco-comment
column, an eco-article on an eco-page in one
of Britain’s leading eco-magazines.

No, recent cold weather hasn’t completely
unhinged us, but the festive season demands
aresponse in kind to the Government
fashion which has brought us “eco-regions”,
“eco-quarters”, “eco-towns” and “eco-
villages” and where every developer’s board
now proclaims “a new development of eco-
homes”. Eco-everything, problem solved.

Ornot. In truth, a raft of distinctly sub-
prime policy on the environment is sliming
its way into legislation and guidance, driven
less by the earnest commitments to tackle
climate change we saw in Bali as by the
prime minister’s single-minded obsession
to build ever more homes. So we have a
Planning Bill to tackle climate change that
will make it easier to build airports and
motorways and a Housing and Regeneration
Bill that will actually increase greenhouse
emissions. Joined up thinking at last.

Planning is a profession that has long
believed it exists to protect the environment,
so it was disappointing to see the Royal
Town Planning Institute rushing to
support the Planning Bill. There may be a
few plum jobs for planners and less irritating
public objections to deal with, but their
decisions do affect the public directly and
rolling back democracy is not going to make
the planning process more acceptable.

Another profession that exists to protect
the environment is the contaminated land
community and it’s equally disappointing
to see hints that two years’ work to sort out
the messin contaminated land assessment
hasnot yet succeeded.

The route to eco-sustainability lies in
the compact, locationaly-efficient, public-
transport served towns of the future. That
will need many eco-things: functioning land
remediation regulation, community par-
ticipation and a rethought planning system
among them. So don’t hold your breath.

A Happy Eco-Christmas to all our readers.

Editor lan Grant

Executive Editor Jon Reeds

Consultant Dr David Lowry

Production Di Hand

Marketing Anna Cairncross

Editorial email editorial@brownfieldbriefing.com
Enquiries customerservice@brownfieldbriefing.com
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Caveat emptor

“The [Planning] Bill will include significant measures aimed at
ensuring that the town and country planning better supports
housing growth and climate change.”

Hazel Blears MP, 27 November.

“I feel a bit like Gene Huntin “ABill’s strength often lies in its ability to
Life on Mars... It is one of my command wide-ranging support from a
favourite shows.” cross-section of organisations, and I am
Hazel Blears MP, 10 December afraid that this Bill fails that test.”

Tom Brake MP, 10 December
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Bioaccessibility/Bioavailability of Metals in Soils — A Workshop to Develop the Path

Forward to Identifying a VValidated Method
March 3/09 1:30 — 4:00 p.m. (EST) Web Conference Call Meeting

Participants and Invitees

Round Robin Participants

Nicholas Basta

Associate Professor

Soil and Environmental Chemistry
School of Natural Resources
The Ohio State University
410C Kottman Hall

2021 Coffey Road
Columbus, OH 43210-1085
Tel. (614) 292-6282

Fax (614) 292-7432
basta.4@osu.edu

Matt Dodd

Research Professor

School of Environment and Sustainability
Royal Roads University

2005 Sooke Road

Victoria, BC V9B 5Y2

Tel. (250) 391-2583

Fax (250) 391-2587
Matt.Dodd@RoyalRoads.ca

Beverley Hale

University of Guelph

Land Resource Science
Richards Building

Guelph, ON N1G 2w1

Tel. (519) 824-4120 x 53434
Fax (519) 824-5730
bhale@uoguelph.ca

Rob Irwin

Quality Coordinator - Canadian Operations

SGS Environmental Services
185 Concession Street

P.O. Box 4300

Lakefield, ON KOL 2HO

Tel. (705) 652-2006
Fax (705) 652-6365
rob.irwin@sags.com

Yvette Lowney

Sr. Managing Scientist
Exponent

4141 Arapahoe Avenue
Suite 101

Boulder CO, 80301 USA
Tel. (303) 245-7070

Fax (303) 245-7075
lowneyy@exponent.com

Ken Reimer

Professor, Department of Chemical and
Chemical Engineering

Director, Environmental Sciences Group
Royal Military College of Canada

P.O. Box 17000, Station Forces
Kingston, ON K7K 7B4

Tel. (613) 541-6000 x 6161

Fax (613) 541-6596
Ken.reimer@rmc.ca

Theresa Repaso-Subang
Team Leader

Golder Associates Ltd.

2390 Argentia Road
Mississauga, ON L5N 527
Tel. (905) 567-4444 x 1107
TRepasoSubang@golder.com

Gladys Stephenson
Environmental toxicology
Stantec Consultants Inc.

361 Southgate Drive

Guelph, ON N1G 3M5

Tel. (519) 836-6050 Ext. 219
Fax (519) 836-2493



Cell (519) 831-7551
gladys.stephenson@stantec.com

Luba Vasiluk

Land Resource Science
University of Guelph
Guelph, ON N1G 2W1
Tel. (519) 824-4120
Fax (519) 824-5730
Ivasiluk@uoguelph.ca

Joanna Wragg

British Geological Survey
Nicker Hill, Keyworth
Nottingham

UK NG12 5GG

Tel. 441159363328

Fax 441159363261
jwrag@bgs.ac.uk

Government, Industry and Risk Assessment
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Brendan Birmingham

Senior Research Toxicologist

Human Toxicology and Air Standards Section
Standards Development Branch

Ministry of the Environment

40 St. Clair Avenue West

Toronto, ON M4V 1M2

Tel. (416) 327-2949

Fax (416) 327-2936
brendan.birmingham@ene.gov.on.ca

Bruce Conard

President, BRConard Consulting
153 Balsam Dr

Oakville, ON

L6J 3X4

Tel. (905) 844-8155
bconard@inco.com

Mike Dutton

Director, Environmental & Health Science
CRVD Inco Ltd

145 King St W

Suite 1500

Toronto, ON

Tel. (416) 361-7913

Fax (416) 361-7864
mdutton@inco.com

Glenn Ferguson

Program Director

Intrinsik Environmental Science Inc.
6605 Hurontario St., Suite 500
Mississauga, ON L5T OA3

Tel. (905) 364-7800 x 206

Fax (905) 364-7816
gferguson@intrinsikscience.com

Jim Gilmore

Senior Research Toxicologist

Human Toxicology and Air Standards Section
Standards Development Branch

Ministry of the Environment

40 St. Clair Avenue West

Toronto, ON M4V 1M2

Tel. (416) 327-7331

Fax (416) 327-2936
james.gilmore@ontario.ca

Iris Koch

Adjunct Assistant Professor
Analytical Research Manager
Environmental Sciences Group
Royal Military College of Canada
P.O. Box 17000 Station Forces
Kingston, ON K7K 7B4

Tel. (613) 541-6000 x 3735
Koch-i@rmc.ca

Luigi Lorusso

CEAA & Contaminated Sites Remediation
Senior Advisor

Contaminated Sites Division
Health Canada, HECSB, SED
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269 Laurier Ave. W.

Ottawa, ON KI1A 0K9

Tel. 613-952-5349

Fax 613-946-8147
Luigi_lorusso@hc-sc.gc.ca

Chris Ollson

Service Director, Risk Assessment
Jacques Whitford

2781 Lancaster Road, Suite 200



Ottawa, ON K1B 1A7

Tel. (613) 738-0708 x 242
Fax (613) 738-0721
collson@jacqueswhitford.com

Sanya Petrovic

Regional Risk Assessor & Toxicologist
Safe Environments Program

Health Canada

400 — 4595 Canada Way

Burnaby, BC V5G 1J9

Tel. 604-250-1695

Fax 604-666-3149
Sanya_petrovic@hc-sc.gc.ca

Andy Rencz

Environment and Health Program Manager
Natural Resources Canada

601 Booth Street, 2nd Floor, Room 208
Ottawa, ON K1A OES8

rencz@nrcan.gc.ca

Mark Richardson

Chief, Contaminated Sites Division
Health Canada

5" Floor, 269 Laurier

269 Laurier Ave. W.

Ottawa, ON K1A 0K9

Tel. 613-941-8916

Fax 613-941-8921
Mark_richardson@hc-sc.gc.ca

Elliot Sigal

Executive Vice President

Intrinsik Environmental Sciences Inc.
6605 Hurontario Street, Suite 500
Mississauga, ON, L5T 0A3

Tel. (905) 364-7800 x 222

Fax (905) 364-7816

Cell (416) 522-3047
esigal@intrinsikscience.com

Paul White

Research Scientist
Health Canada

Tunney’s Pasture 0803 A
50 Columbine Driveway
Ottawa, ON KI1A 0OL2
Tel. (613) 941-7373

Fax (613) 941-8530
Paul white@hc-sc.gc.ca

Meeting Coordinators

Viviane Paquin

Program Facilitator

Environmental Sciences Group

The Royal Military College of Canada
P.O. Box 1700 Stn Forces
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Tel. (613) 541-6000 x 3632

Fax (613) 541-6596
Viviane.Paguin@rmc.ca

Len Ritter

Executive Director

Canadian Network of Toxicology Centres and
MITHE-SN Coordinator

University of Guelph

Bovey Bldg., Gordon Street

Guelph, ON N1G 2wW1

Tel. (519) 824-4120 x 52980

Fax (519) 837-3861

Iritter@uoguelph.ca

Donna Warner

Program Coordinator

Canadian Network of Toxicology Centres and
MITHE-SN

University of Guelph

Bovey Bldg., Gordon Street

Guelph, ON N1G 2w1

Tel. (519) 824-4120 x 52950
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