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= REACH ecotoxicological data requirements

« 1to 10 t/yr: only acute aquatic data
e 10 to 100 t/yr: only acute aquatic data

« 100 to 1000 t/yr: chronic aquatic and acute terrestrial data
=> EqP can be used if no data available

« > 1000 t/yr: chronic terrestrial included

— Environmental hazard and risk assessments under REACH
depend strongly on aquatic ecotoxicity data
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= REACH aguatic hazard and risk assessment

— What's the hazard for aquatic species?
— PNEC,;aic = 0,025 mg/L

=
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— AF 1000

EC50 (mg/L) 25 32 > 100

— To what levels are aquatic species exposed?
— PEC,qyatic = 0,005 mg/L

— Air e
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= REACH soil hazard and risk assessment - option A

— What's the hazard for soil species?
— PNEC, o = 0,264 mg/kg

264mglkg _ 264maIkg _ 5 564 kg
AF 1000

EC50 (mg/kg) 264

— To what levels are soil species exposed?
— PECSO” — 0,05 mg/kg

— Air T

__PECy _ 005 .,
PNEC,; »» 0.264
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= REACH soil hazard and risk assessment - option B

— What's the hazard for soil species?
— PNEC_ derived from PNEC

partitioning (EqP)

« Agquatic and soil organisms are equally sensitive

aguatic using equilibrium

« Toxicant uptake via water phase

EC50 = 264 mg/kg soll
EC50 = 25 mg/L water EC50 =25 mg/L pore water |f w«

Foer Kogs -
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REACH soil PNEC derivation

Option A Option B
« Experimental soil EC50 « Experimental aquatic EC50
* Assessment factor (AF) « Equilibrium partitioning (EqP)

ot T
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I:)NECsoiI,EqP

Do we miss any risks when using PNEC,; gp?
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dentifying reliable approaches for
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Property Search

=== Chemical Property R
e Data Search

eChem
Portal

WbemPortal

~ 500 substances have been
identified carrying both aquatic and
terrestrial data (Klimisch score 1 &
2 only).

Additional data extracted from
ECHA webpage: Phys-Chem,
biodegradation, PNECs

Develop a database containing
substances with:

« Aquatic and terrestrial (soil)
toxicity data

* (Aquatic and sediment
toxicity data)

ECHA
website

The list covers 12 182 endpoint
study records.



Data mining
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Ecotoxicity data, acute and chronic

— Aquatic: algae (& other aquatic plants), invertebrates and fish; PNECs
— Terrestrial| plants,|soil dwelling organisms] soil microorganisms; PNECs

— Phys-Chem data: Kow, Koc, Vapour pressure, Henry’s law constant,
water solubility

Data cleanup: units, endpoints, exposure duration,

Additions
— Chemical class, molequtmf Welg"jﬁfféxéf“ﬁii@ W as T"{\iéﬁi By

4 formaldehyde 50000 CAS Number 0O=C experimental result 0.35 log Pow octanol-water
ECOSAR 1B B °
6 f OFM 1 Substance Name Substance Number Numbertype SMILES  VERHAAR Study Res ItTyp Testurganism Duration En dp int Effect concentration
7 form 3 formalde hvd 50000 CAS Number O=C 3 experimental result Mo xatilis 24 h LCS0 31.8mgjl
ber_ O= tal tilis 48 h LC50 11.8 mg/L
— Mode of action: Modified:VER HAA%&I&M (vig=T F‘v“ﬂ“éé’it. s —
P Q R

6 f ormi 1 |Substance Name Substance Number umb rtype SMILES WERHAAR Study Rest ItTyp Test organism Duration Endpoint Effect conc (ECHA)

— QSAR phys-chem parameiel"& e data:"gm fﬁl‘lmg (E@tﬁulte):: oo e

" 8 |5-{[2-(2-butoxyethoxy 51036 CAS Number Ofc(c (01) sssssssss tal result  Eisenia fetida S6d LC50 65.8 mg/kg soil dw

9 |5{[2 A AW AX
- A A 1 iq

Unit conversions (e.g. ng. 5:?:

10 0.47 mg/L

10 0.47 mg/L
2.44 mg/kg sediment dw

10 0.47 mg/L

2.44 mg/kg sediment dw

0.21 mg/kg soil dw



Hazard comparison (I) — Direct

comparison @C@T@C

60

N
o

Relative frequency

N
o

Acute aquatic hazard vs. soil toxicity

Acute aquatic hazard i
No acute aquatic hazard

A. <1 mg/kg DW

B.1-10mgkgDW_  C.10-100 mg/kg DW  D. 100 - 1000 mg/kg DW
Soil acute E/LC50 range

E. >=1000 mg/kg DW




Hazard comparison (I) — Direct

comparison @C@T@C

Chronic aquatic hazard vs. soil toxicity

Chronic aquatic hazard i
No chronic aquatic hazard

60

If there is no aquatic hazard identified, ~ 60% of soill
ecotoxicity data > 1000 mg/kg

10

DW C.10- 100 mg/kkg DW  D. 100 - 1000 mg/kg DW  E. >= 1000 mg/kg DW

A. <1 mg/kg DW B. 1-10 mg/k
%oil chronic NOEC/EC10 range



Hazard comparison (IlI) — Role of

phys-chem & MOA @C@TOC

= Unit conversion

— mg/kg dry (or wet) weight => mg/L pore water

— Equilibrium partitioning method (EPM; formulas from ECHA guidance)
= Why EPM?

— Comparability of units

— No hazard threshold for soll

— The concept makes sense and offers a good basis for this exercise
=> in which cases does the hazard to soil and sediment organisms
deviate from what EP theory would predict?



Hazard comparison (ll) — Role of

phys-chem & MOA
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= Data presentation

ECS()aqua,inv
ECS0

Log

soil,inv

>0 — EC5anua,inv > ECSOsoil,inv

—> Soil invertebrates are more sensitive

<0— EC5anua,inv < EC5Osoil,inv

—> Soil invertebrates are less sensitive
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NOEC/EC10,quatic inv.

NOEC/EC104, inv. (Mg/L pore water)

j=2)
o
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R? = 0.602, N=103, p=6.516e-22




Hazard comparison (ll) — Role of
phys-chem & MOA QCQTOC

PC - Versus Log Koc (aquatic vs soll invertebrates)

R2-0.311, N=61, p=3.087e-06 R?=0.602, N=103, p=6.516e-22
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Hazard comparison (ll) — Role of
phys-chem & MOA QCQTOC

PC - Versus Log VP (aquatic vs soil invertebrates)

Acute Chronic

R?=0.253, N=56, p=7.715e-05 R?=0.252, N=92, p=3.354e-07

The hazard to soil invertebrates relative to aquatic
organisms, seems to increase with rising K. (and
declining VP?)

* Due to the rising importance of contaminant uptake via food?

« Experimental artifact in the aquatic and/or soil ecotoxicity studies?

« Declining concentrations?
* Non-equilibrium?

-30 -20 -10 0 -30 -20 -10 0
Log Vapour Pressure Log Vapour Pressure




Hazard comparison (ll) — Role of
phys-chem & MOA QCQTOC

PC - Versus Log Koc (Algae vs terrestrial plants)

Acute Chronic

R?=0.491, N=114, p=4.119e-18 R’ =0.401, N=77, p=6.215e-10

The hazard to soil invertebrates relative to aquatic
organisms, seems to increase with rising K. (and
declining VP?)
* Due to the rising importance of contaminant|uptake via food?|
« Experimental artifact in the aquatic and/or soll ecotoxicity studies?

« Declining concentrations?
Non-equilibrium?




Hazard comparison (ll) — Role of

phys-chem & MOA QCQTOC

MOA - Versus VERHAAR (aquatic vs soil invertebrates)

Acute Chronic

n=16 n=29 n=10 n=4 n=3 n=31 n=49 n=31 n=9 n=> n=3 n=/4

Based on VERHAAR class, there is no clear difference in
sensitivity between aquatic and soil species for any of the
MOASs, but keep in mind that:

* Only industrial chemicals included

« VERHAAR class may not be detailed enough

VERHAAR Class VERHAAR Class



Hazard comparison (lll) = Chemical

activity QCQTOC

Chemical activity is the fraction of saturation

Narcosis MOA
Concentration
(- S (31
Solubility

log EC50
014 016 0.18 020 022 024 026
1 1 1 1 1 1 1

Oversaturation (y > 1):

Acute Chronic
Aquatic 37.5% 52.9%
Soill 84.5% 74.1%

log chemical activity



Hazard comparison (lll) = Chemical

activity
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Aquatic vs. Soll invertebrates

Log Soil inv Chemical activity at E/LC50

Acute

R?=0.178, N=7, p=0.3462

-6 -5 -4 -3 2 -1
Log Aquatic inv Chemical activity at E/LC50

Log Soil inv Chemical activity at E/LC50

Chronic

R?=0.005, N=23, p=0.7452
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Chronic

activity

Acute

PC — Versus log Koc

Hazard comparison (lll) —= Chemical

=1.058e-10

=23, p

R?-0.868, N

0.374, N=7, p=0.1445
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Hazard comparison (lll) —= Chemical

activity @C@TOC

PC — Versus Vapour pressure

Acute Chronic

R?=0.02, N=7, p=0.762 R?=0.633, N=19, p=4.611e-05

iy < °
™

Again, this seems to point to a difference in partioning or
state of equilibrium
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Risk assessment (IV) — PNEC/RIisk ,
eCeloC

REACH soil PNEC derivation

Option A Option B
« Experimental soil EC50 « Experimental aquatic EC50
* Assessment factor (AF) « Equilibrium partitioning (EqP)

~

I:)NECsoiI,AF . I:)NECsoiI,EqP

Do we miss any risks when using PNEC,; gp?



Risk assessment (IV) — PNEC/Risk ,
eCeloC

CGODIDO O WOWOf- — — — — —

Log
10

-15

~60% of the cases PNECgp IS
more conservative

-20




Risk assessment (IV) — PNEC/Risk ,
eCeloC

Soil
o @ R?=0.789, N=192, p=3.782e-66

PNEC r
PNECegqp

Log
10

-15

-20
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Risk assessment (IV) — PNEC/RIsk
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PNECar

Soil
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Conclusion & Suggestions
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= Role of MOA unclear

= There is a clear link with K . (and VP?)

— The hazard to soil invertebrates relative to aquatic invertebrates
seems to increase with rising K. (and declining VP?)

— This last observation affects soil RAs based only on aquatic data,
warranting caution when using EQP on substances with increasing
Koc

— The data suggest that

« differences in partitioning and/or equilibrium state between aquatic and
soil ecotoxicity studies could be the underlying cause

* The role of contaminant uptake via food is unclear
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