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[ INTRODUCTION

p ro g r‘ !: ;: ; 1. The Commiission submstted its proposals for a Thematic Sirategy for sodl protection and

2 Proposal for a Directrve establishing a framewark for the protection of soil to the
Council oo 25 September 2006 The proposal for a Directive is based oo Article 193(1)
of the Treaty on the Functoning of the European Union.
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- food and other biomass production

- storing, filtering and transforming nutrients,
substances and water

- basis for life and biodiversity, such as habitats,
species and genes

- physical and cultural environment

- source of raw materials and products

- acting as carbon reservoir

- archive of geological and archaeological heritage
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THREATS TO SOIL $ERVIGES

Soil Degradation
- erosion by water or wind
- organic matter decline
- compaction
- salinisation
- landslides
- acidification

Contamination (freated as a separate issue)
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Article 10 : Identification and inventory of contaminated
sites

A flexible procedure for identification of contaminated sites

- through identifying potentially soil-contaminating activities
- by following a Member States prioritisation procedure

- states can set a deadline for finalisation of the contaminated
sites inventory

Strong concerns in relation to the provisions on the risk
assessment methodology for identifying contaminated sites -
SFD states this can be left to Member States to determine.
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SFD AND MIXTURES # -

BRGM (Bureau de Recherches Géologiques et Miniéres) advice :

"Mixtures is considered as a technical issues, and not policy
one.” and therefore is not covered in the current SFD
proposal.

Member states could suggest the inclusion of Mixtures in national
legal & technical frameworks, but such details would be likely to
become problematic for any harmonization at European level (e.g.

how to define acceptable risks for mixtures? Which mixtures?)
Summary of current policy position

Better to have a framework directive on soil (as is available now
for water) instead of nothing
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COUNTRY SPECIFIC&OLI@‘!E@

Many countries have &) Evionmen
° ° ° gency
policies and guidance

- human health using science to create a

- ecological risk better place

assessment

- integrated approaches
(ecosystem services)

An ecological risk assessment
framework for contaminants in soil
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An Ecological Risk
Assessment framacases
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An Ecological Risk
Assessment framework for
contaminants in soil

Desk Study and
Conceptual Site Model .

Tier 1 - Site
Investigation and
Quantitative Risk

hssessment: Chemical

Tier 2 - Detailed

Assessment: Biological
and Ecological

Attribution

Tier 3 - Cause-Effect }‘

Quantitative Risk .

Guidance on desk
studies and Conceptual
Site Models in Ecological
Risk Assessment

Guidance on the use of
soil screening values in
Ecological Risk
Assessment

Guidance on the use of
bioassays in Ecological
Risk Assessment

Standard Operating
Procedures for bhioassays

Guidance on the use of
ecological surveys in
Ecolegical Risk
Assessment

Guidance on the
attribution of cause and
effect in Ecological Risk

Assessment

Figure 1.1 Position of this document within the overall ERA framework

w ECUIVEY & Myurviugy

NATURAL ENVIRONMENT RESEARCH COUNCIL



'DERIVING EQSVA

By species sensitivity dlsfrlbuflon ‘

Distribution of LC50's

for Chlorpyrifos - Order species by

sensitivity to chemical
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+ Use of define level
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* Use as a protection
value in policy
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PRIORITY CONTAWI

Focus on the

- metal processing

- oil and coal gas
processing

- legacy pesticides

and POPs

- chlorinated

solvents
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MIXTURES* & £

Universal (near) truth - Pollutants no'r occur
in isolation

Legend
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Universal (near) fru'rh Pollu’ran’rs no'r occur
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Legend
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Universal (near) fru'rh Poll’ran’rsdo no'r occur
in isolation

Cu Ni Cr Cd V Zn
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Current risk assessment practice does not
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Linking exposure and
effects in mixtures risk
assessment still remain a

research question

SO WHAT DOES SOME OF THE

&S RESEARCH SAY?
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The 4 classes No Interaction Interaction
of joint effect (additive) (non-additive)

o : Simple similar Complex
Similar action . . .
action similar action

Dissimilar Independent Dependent
action action action
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Add parameter “a” Add parameter “b”

1) CA&IA —> 2)5/A 3A)DL or

—

[Tax 2] (Tox 2) [Tox 2] [Tox 2)
0 High 0 High 0 High 0 High

07‘ 0 0 0
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+ Exposed L. rubellus to the pesticide chlorpyrifos and metal nickel
- Exposure 28 day in natural soil
* Measured effect on cocoon production
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Conclusion - This stressor mixture is additive (can't tell how)
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An example: Cd + dlUl"Oﬂ in C' e/egans

Predict ECx values by TA and S/A models and compare to data

120.00 +

ECx (Data & IA S/A Modelled
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Conclusion - This binary mixture is synergistic
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ECx

Mixtures of pesticides (Or'ganophosphafs (Clp, Diaz

’

pyrtehroidfs (Perm) and neonicotinoids (Imid, Thia).
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OUTSIDE ORGANISM INSIDE ORGANISM

SINK PORE BODY DETOX TARGET
WATER WALL

ENVIRONMENTAL | TOXICOKINETICS TOXICODYNAMICS
AVAILABILITY
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FOUR TYPES OF INTERACTION:

1. Chemical and physico-chemical interactions
— affecting exposure and bioavailability

2. Physiological interactions at uptake sites
— quantity taken up by organisms

3. Physiological/biochemical interactions
internal processing = amount available at target

4. Interactions at target site(s)
—> intoxication processes
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EXAMPLE — ENVIRONI\/IEI\FmI.’;;_JT

+ Exposed E£. andreito Cd and Zn mixture for 28 day
* Partial factorial design (different levels and ratios)
* Measured effect on cocoon production

1000 -
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I
e | ! 17
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— s I
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Unpublished data
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ZN SORPTION
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CD SORPTION
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(Zn makes Cd more available)
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THE TOTFALITY OF IN

Levels of exposure Possible mixture  Descriptive mixture
Interactions models

Total soil conc. \
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EXAMPLE - TOXICOKANE

Toxicokinetics: Conceptual model

Mixture - Synergism

Q(t)

Critical concentration

Single chemical

— Mixture - Antagonism
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PYRENE METABOLISM IN F. CANDIDA AFFECTED

BY CADMIUM
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EXAMPLE - TOXICODYNAMICS. -

BTOMARKERS OF MULTIPLE PESTICIDE
EXPOSURE VIA FOOD

 Used pesticides that occur in food
* Four pesticides - related pairs from two groups

 Benzimidazole fungicides

- Carbendazim (CBZ) and Thiabendazole (TBZ) (found
on fruit).

* Bipyridylium herbicides
- Chlormequat (CMQ) and Mepiquat (MPQ)
(found on cereals).



Similar or dlffer'en'r response"

1st class strong effects and 2" class weak effect - all diff. directions

Control
CBZ NOEL

-0.2 -0.1 -0.0 0.1 TBZ NOEL
0 CMQ NOEL
- ° MPQ NOEL

NOEL Mix

Svendsen and Spurgeon (unpublished data)



EXAMPLE - TOXlC@’,ﬁ"T' »-

0.2
u Control
o CBZ NOEL
L 2 TBZ NOEL
01 * CMQ NOEL
o~ MPQ NQEL
= NOEL Mix
2
g
£
3 -0.0
-0.1
-0.2
Component 1
R2X[1] = 0.0919973 R2X[2] = 0.0811848 Q2 = 0.502

— Mixture effect is sum of individual effects (somehow)



’ - = QYT ST .
MIXTURE EFFECTS: = « . -

ADDITIVITY

+

UNCERTAINTY

REALITY

: Centre for
(G)3)¢1) Ecology & Hydrology



It's Over



