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Does science know enough?
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Bioavailability/organic/pollutant
1,892 Papers in Web of Science
52,847 citations
h-index: 99 (Oct 2014)
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Application of bioavailability in regulation
and soil management is limited
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10th SETAC Europe SpeCIal s ’BIOAVAILABILITY
smc% Science Symposium-—~ - - -OF ORGANIC CHEMICALS:

14-15 October 2014, LINKING SCIENCE TO RISK

ASSESSMENT AND REGULATION
Brussels

How can we make the step

- Belief that SCIENCE on bioavailability of organic

chemicals is mature enough to be used byl_
REGULATORS and INDUSTRY. BRING THEM
TOGETHER

 The main objective of the Symposium is to identify and

provide solutions to the problems faced by USEI'S
In handling bioavailability concepts during risk

assessment and regulation of OIrganiC chemicals.

- Implications for authorisation of chemicals (REACH),

soll & sediment regulation, remediation
industry.

SETAC Europe vzw | setac.org | sesss10.setac.org



Bring different worlds together
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Let thousand flowers bloom (Mao)
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Scientific definition/concept of Bioavailability
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% Ehlers and Luthy (2003)
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Reichenberg and Mayer (2006)

- Bioavailability ‘ ] Semple et al. (2004) .

Ortega-Calvo et al., 2015
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SESSS10 OUTPUT

«SESSS10 website updates with presentations, v
wrap-up sessions http:/sess10.setac.eu

«Session in Barcelona SETAC Europe AM v

Position paper to be published in 2015 4/
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Simple concept (1)




Simple concept

Contaminant distribution in soil/sediment
Retrospective risk assessment

Cell membrane
|
i
Dissolved [l Biodegradation
Very slowly/ Rapidly Freeand [ Effects
slowly desorbing desorbing associated | B Bioaccumulation
with DOM = )
Soil/sediment Water = Organism
il
B
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Regulation

" Prospective (looking ahead)
® Prevent pollution
e Acceptation of chemicals/pesticides
® European legislation
" Retrospective (looking backwards)
e Contaminated area
e National legislation




Prospective regulation

" Acceptation of new chemicals
e Use of pesticides
e Reach
® Supply of sufficient and reliable data

e Fate modelling, based on one available fraction

(Koc) and one degradation rate

e 14C-tests

Oliver, 2014




Bioavailability’ in the REACH Regulation

Bioavailability not really mentioned but links present

" Short-term aquatic
“mitigating factors indicating that aquatic toxicity is
unlikely to occur...highly insoluble in water..."”

* Simulation testing in water
“...highly insoluble in water..."”

* Bioaccumulation
“...low potential to cross biological membranes...”

®* Conversely: high (bio?)availability in compartment
triggers testing
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Result of research with 14C
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« The chemical itself associated with mineral and/or organic matter fractions
« Transformation product

» Microbial biomass

« Carbonates
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Fate and behaviour of organic contaminants in soil

Contaminant concentration

Degradable/removable fraction/
readily extractable

Readily available
fraction

these residyes
represents g

OO risk?

Do either of]

Recalcitrant fraction:
harsh extraction

Non-extractable:
persistent residues

Non-availahle
= fraction

—

—
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Semple et al., 2003



Water
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Add NER, but keep the concept simple

Contaminant distribution in soil/sediment
Prospective risk assessment

Cell membrane

Biodegradation

Effects
Bioaccumulation
( )

Organism

v towlv/ R Dissolved

o ery siowly, apialy Free and

Non-extractable slowly desorbing desorbing associated
with DOM

Soil/sediment Water
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Measurement of bioavailability

" Regulators decide on facts;

" Measurable result;

" Clear meaning of result;

" Use standard methods, if possible.




Simple and measurable concept

Bioavailable concentration
(Desorption extraction: Tenax/HPCD)

Dissolved conc.

(Passive sampling (C free );
Extraction (aq))

Cell membrane

Biodegradation
Effects

Dissolved
Very slowly/ Rapidly Free and

slowly desorbing desorbing associated
with DOM

Non-extractable

Bioaccumulation
( )

Organism

Soil/sediment Water
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Measurement of bioavailability

Bases on desorption of chemical using an
infinite sink. Cyclodextrin/Tenax (ISO/DIS

16751)
(Free) solved in the water phase. Passive

sampling.

Chemical
measurements
Soil/pore water /_\
Membrane { i \ )
vH
. Toxicity tests Bioaccumulation
Organism ISO 17402
Biological

measurements

Focussed on pathways causing risks
Many ISO and OECD methods are available




Bioavailability in a Tiered Risk Assessment-
Management Framework

Tiered Risk Assessment-Management Framework

Is it likely that the soil/sediment is polluted? Exit? welly
Tier 1: Total e:gractable concentrations
: 2 = Equilibrium partitioning (Koc)
Generic quantitative tbiertier blofog cal clieciatests Exit? el

risk assessment Soil/sediment quality standards

¥

Risk assessment

bupypw uoispag

Exit? =

gALTERRA Example TRIAD apprOaCh (ISO/CD 19204)
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Bioavailability and biodegradation

" Increase bioavailability

® Presentation Jose Julio Ortega-Calvo

" Predict biodegradation
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Cornelissen et al., 1998




Bioavailability in Dutch policy

« Recalculate to 10% organic matter
« Ta
« Aw

Report 711701084/2009
E. Brand et al.

Towards implementation of
bioavailability measurements in the
Dutch regulatory framework

Fraygroama T
Small scale Garden + Env. value

home farming Soil use
Soil function classes (= decreasing “sensitivity”)
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Australia: if we can’t get rid of it
lock it away?

® Removal risk by
physical means (dig
and dump) which
can be prohibitively
expensive and may
not ultimately prove
effective- leaving for
future generations

Ravi Naidu
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Alternative:
change the
geochemistry to
stabilize and
sequester the
contaminants
and render

them
biologically
THEVEHEDLIE

Key to a bioavailability-based guideline is:
*Science underpinning bioavailability
*Reliable tools for measuring bioavailable
fraction
*Recognition and acceptance by regulators
*Careful consideration of liability inc.
community acceptance
*Policies and bioavailability-based guidelines



The way forward

" Prospective (EU) and retrospective (National) regulations
need a straight forward approach;

" Bioavailability has a place in the second tier of
retrospective assessment and following management of
contaminated sites;

" Keep it simple, limit to measurable parameters (total
extractable chemical and bioavailable fractio;.

e Hazard is not coming from NER
" Update assessment models with bioavailability;
" Use validated and preferably standardized chemical and
biological methods.

Ortega-Calvo et al., 2015




From Brussels to Sevilla......to Nanjing (1)

" The 10th SETAC Europe Special Science Symposium,,

Brussels, Belgium. A two-day meeting on 14-15 October
2014.

e Bioavailability of organic chemicals: Linking science
to risk assessment and regulation;

® The main objective is to identify and provide
scientifically-based solutions to the challenges faced
by regulators and industries in handling
bioavailability issues during risk assessment and
regulation of organic chemicals;

e Ambition: View point paper on how bioavailability
might be incorporated in to contaminated
soil/sediment risk assessment.

" March draft paper, goal Feature in ES&T (13 Authors)




From Brussels to Sevilla......to Nanjing (2)

" Sevilla, 13th-15th April at Institute of Natural Resources
and Agrobiology (CSIC) Jose Julio, Kirk, John and Joop

® Barcelona - 4th — 8th May, Fine tuning with most authors
" May 12 Submission

" August On-line Vmﬁgm m:% =

® September Publication From Bioavailabilty Science to Regulation of Organic Chemicals
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EXTRA: Take home message to come to a
successful paper

" If you have a good idea, find people having ideas on the
subject, not necessary your ideas;

" Trust each other, look for possibilities to meet and
discuss. Be open, agree and disagree;

" Find a leader and support him with a core group;
" Tt is not a democratic process;

" Write together;

® Rewrite and shorten each others text;

" Have fun and celebrate the result.
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