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1. Welcome and introduction
Edwin Broekaert (Umicore, Belgium)
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1.1 Reminder on confidentiality and competition law
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1.2 Tour de table and apologies

• Cf. participants list included in agenda
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1.3 Approval of the agenda

1. Welcome and Introduction (13:30 – 13:45)

2. Substance Identity of PM Refinables (13:45 – 15:00)
2.1 Update on ECHA / Eurometaux discussions
2.2 Refined SID PM Refinables based on latest Eurometaux recommendations 
(‘fixed’ versus ‘variable’ parameters)

3. Combined toxicity: update on status (15:00 – 15:30)

4. Workplan and budget (11:30 – 11:45)

5. AOB, next meetings/calls and closing remarks (11:45 – 12:30)
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1.4 Approval of the minutes of the last meeting (15 Oct. 
2015) and status of action points
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What? Who? Status
Substance Identity (SID)
1 Check if Doré slag number 7 is a Cu slag PMC Sec + 

registrant

Ongoing

2 Send updated composition information PM Refinables to PMC Sec Ref WG
3 Identify parameters allowing a structural representation PM Refinables PMC Sec
4 Check which companies will need to register Fe bullion PGM rich and Cu bullion PGM rich PMC Sec
5 Update the PM Refinables decision tree / process definitions document following the outcome

of the structural representation exercise
PMC Sec

6 Draft internal document Refinables SID approach PMC Sec
7 Organise PM Ref WG call to review/finalise the internal document on the Refinables SID

approach
PMC Sec

8 Clarify during future dossier updates that it is common practice in the PM sector to process
primary and secondary feeds together

PMC Sec

9 Check possibility to register Doré as mono-constituent substance PMC Sec
10 Check statistical approach Heraeus to analyse PM sludges PMC Sec
Classification update
11 Derive updated classifications based on updated SID PMC Sec Q3-Q4 2016
Environmental exposure assessment
12 Return environmental exposure questionnaire with all available emissions data on the driving

constituents present in the PM Refinables at their site
PM Ref WG ASAP

13 Compilation of emission data from questionnaires for all driving constituents to update the
environmental risk assessment

WCA Q2-Q3 2016

14 Follow up access to exposure modelling parameter values and sign data-sharing agreements
for all driving constituents

PMC Sec Q2-Q3 2016



2. Substance Identity (SID) of 
PM Refinables
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2.1 Update on ECHA / Eurometaux discussions
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2.2 Refined SID PM Refinables

• Doré
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Doré

PMC - PM Refiners Work Group Meeting 21 April 2016 Pg20

Is there min Au or Ag content of 
sources for doré production?

Can we further specify, e.g. type of 
furnace, min-max smelting t°, 
process conditions?

Can we increase the minimum?

“Although the individual Au and Ag content of doré can be very 
variable from registrant to registrant, and from day to day, due to 
the nr and type of sources that are available to that registrant on 
that day, for smelting, and whether that specific day the content 
will lead to a Ag, or a Au doré.  It is only after the production of the 
Ag or Au doré that this is sent to a specialised step aimed at 
concentrating the Ag or Au.  Also, because Ag is less scarce than 
Au, Ag doré is more common than Au doré.  But the sources 
(because they are not necessarily pre-selected) and process to 
produce a Ag rich or a Au rich doré are the same.”

→ Most doré samples ssem to have either high Au or high 
Ag content! Can we justify keeping them together?

Doré



• Matte
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Matte
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Can we be more specific? Min PM 
content of sources?

Can we further specify, e.g. type of 
furnace to smelt sulfidic sources, 
min-max smelting t°, process 
conditions?

Can we increase the minimum?

Matte

• Flue dust
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Flue dust
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Can we further specify, e.g. give 
more details on exhaust (dry/wet)?

Can we increase the minimum?

Flue dust



Refined SID PM Refinables: way forward

• Refined SID sheets will be circulated after the meeting

• PM Refiners to review/provide input by 27 May

• Refined SID sheets will be updated by end of June
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3. Combined toxicity: update 
on status
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Koen Oorts, ARCHE
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Your	text	

here

Topic Objective Action Main	 actor…
Hazard	
assessment

Clarify	DNELs/PNECs	 data	selection	

to	ensure	 transparency	 on	 follow	

up	when	data	are	not	yet	available	

and	updates	are	 required

For	cases	where	no	DNELs/PNECs	are	available	today,	

improve	 robustness	 of	approach	 and	 justifications	 to	

limit	the	use	 	of	qualitative	approaches and	update	 the	

dossiers	accordingly

Industry

Exposure	
assessment

Monitoring	 data	– contextual	 data:	

demonstrate	 alignment	with	R14.

In	 the	dossier:

• E.g.	explain	as	adequate	 the	 link	between	

exposure	 data	and	concentration	 of	constituents	

(%)

Industry

Uncertainty Further	 improve	uncertainty	

analysis	and	demonstration	 of	

robustness	 of	methodology

In	 the	dossier:

• Ensure	clear	 report	 on	how	conservatism	 is	

handed	 in	hazard	and	exposure	 assessment

• Assess	uncertainty	 specifically	addressing	UVCB	

aspects	 (uncertainty	 analysis	on	 individual	

elements	 should	 be	part	of	 the	respective	

element	dossiers).

Industry

Validation Work	 on	validation	 of	the	

approach/methodology	 and	

enhance	 approach	

credibility/robustness

Improve	 uncertainty	 analysis	aspects	and	 include	

outcomes	 in	the	dossiers

Industry	 and	 further	

exchanges	with	ECHA	

are	welcomed

Combined	
toxicity

Further	 improve	dossiers	with	

information	 on	combined	 toxicity	

as	becoming	 available	from	

scientific	progress

In	 the	dossier:

• Develop	 a	paper	 on	 tiered	approach	 for	 the	

environment	 combined	 effects	that	can	be	

consistently	 referred	 to	 in	the	different	dossiers

Industry	 and	 further	

exchanges	with	ECHA	

are	welcomed

• Roadmap		submitted	to	ECHA	in	January	2014	identified	short,	medium and	

long	term	actions	to	improve	iUVCB	Dossiers

Commitments	 industry	took	with	ECHA

30• Workshop	at	Eurometaux on	October	20th 2015	with	experts	from	industry,	

academia	and	regulators

• Aim	of	the	workshop:	the	development	of	a	pragmatic,	scientific	based	

approach	to	assess	the	environmental	toxicity	of	complex	multi-metallic	

substances,	as	iUVCBs

• The	hybrid	tiered	approach	proposed	by	ETAP	(2015)	was	deeply	discussed	to	

analyse how	to	account	and	overcome	typical	complex	multi-metallic	

substances	difficulties	(e.g.	missing	data)

• A	refined	Tiered	Approach	was	developed	and	is	currently	being	tested

Environmental	 combined	toxicity:	where	do	

we	stand?
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ETAP	hybrid	tiered	approach

32
Tier	0

Assume	Concentration	 Addition	

(CA)	between	 metal	constituents,	

without	 synergistic	effects

Tier	1

Calculate	RCRmix based	 on	

summation	of	

PECanthropogenic/PNEC	 ratios

Tier	2a

Refined	assessment

(Bioavailability,	SSD	msPAF,	

allocation	 of	emissions)

Tier	2b

CA	approach	 per	 trophic	 level

Tier	3

Direct	Toxicity	 Testing	

(Risk	management	check)

List	of	constituents	

classified	or	 identified	

as	hazardous	 to	the	

environment

PEC	and	PNEC	values	

for	each	hazardous	

constituent

Toxicity	 data	for	each	

metal	for	each	

trophic	 level

No	Risk

uncertainty	 assessment	

RCRmix <	1/AF

RCRmix ≥	1/AF

Bioavailability	

corrections,	 SSD,	

refined	exposure	

data,	…

Selection	of	appropriate	

metal	specific	

assessment	 factors

uncertainty	 assessment

No	Risk

uncertainty	 assessment	

RCRmix <	1/AF

No	Risk

uncertainty	 assessment	

RCRmix <	1/AF

RCRmix ≥	1/AF

Proposed	combined	risk	assessment	

approach	for	iUVCBs
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Tier	0

Assume	Concentration	 Addition	

(CA)	between	 metal	constituents,	

without	 synergistic	effects

List	of	constituents	

classified	or	 identified	

as	hazardous	 to	the	

environment

Selection	of	appropriate	

metal	specific	

assessment	 factors

uncertainty	 assessment

Tier	0

• Only	constituents	identified	as	classified	or	as	hazardous	to	the	environment	

(meeting	the	classification	criteria)	should	be	taken	into	account	for	the	

combined	toxicity	assessment.

34

Classified	or	hazardous	metals	for	environment
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Tier	0

Assume	Concentration	 Addition	

(CA)	between	 metal	constituents,	

without	 synergistic	effects

List	of	constituents	

classified	or	 identified	

as	hazardous	 to	the	

environment

Selection	of	appropriate	

metal	specific	

assessment	 factors

uncertainty	 assessment

Tier	0

• Only	constituents	identified	as	classified	or	as	hazardous	to	the	environment	

(meeting	the	classification	criteria)	should	be	taken	into	account	for	the	

combined	toxicity	assessment.

• General	assumption:	

Concentration	Addition	(CA)	is	conservative	and	there	is	no	need	to	
considered	specific	synergistic	effects	among	metals
Ø Need	for	comprehensive	review	on	interactions	of	metals	focused	at	low	

concentrations,	compared	to	CA	and	Independent	Action	(IA)

Ø Information	to	be	used	to	quantify	uncertainty	on	the	potential	

occurrence	of	synergistic	effects

36

mixture toxicity 

• Concentration addition (CA)

similar modes of action    (ex. PCB’s)

• Independent action (IA)

different modes of action

=

20 %

80 %

40 %

60 
%

48 
%

52 
%

Concentration	addition	versus	Independent	action
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Hordeum vulgare
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Independent action Concentration addition

RMSE= 19
Y= 0.92 x

RMSE= 23
Y=0.73x

antagonism
antagonism

synergism
synergism

Concentration	addition	versus	Independent	action

38Interactions
Cerodapnia dubia Daphnia magna Danio rerio Hordeum vulgare

Dataset CA IA CA IA CA IA CA IA

Cu-Zn a a

Cu-Ni s s

Cu-Cd ? s 0 0

Ni-Zn a 0 0 s a a

Ni-Cd 0 0

Zn-Cd a a

Pb-Zn a a

Pb-Ni a 0

Cu-Cd-Zn a a

Ni-Cd-Zn a a

Cu-Ni-Cd 0 0

Cu-Ni-Zn a a a a

Ni-Zn-Pb a 0

Cu-Cd-Ni-Zn 0 0 a a/0

Based on 
free ion 
activities
(except 
Danio 
rerio)

Concentration	addition	versus	Independent	action



39Tier	1

Calculate	RCRmix based	 on	

summation	of	

PECanthropogenic/PNEC	 ratios

PEC	and	PNEC	values	

for	each	hazardous	

constituent

No	Risk

uncertainty	 assessment	

RCRmix <	1/AF

Tier	1

• CA	approach	(PEC/PNEC	summation)	is	propagated	as	default	tier	1	approach	

for	environment

• PEC:

o Based	on	effluent	concentrations	and	EUSES	modelling

Ø Commonly	measured	elements:	Cu,	Ni,	Zn,	Pb,	Cd	and	As

Ø What	about	iUVCB	constituents	not	measured	or	below	detection	

limit?	(e.g.	spERCs,	DL/2,	…)

o Natural	background	concentrations	not	considered

RCRmix =
PECi

PNECii=1

n

∑

40Tier	1

Calculate	RCRmix based	 on	

summation	of	

PECanthropogenic/PNEC	 ratios

PEC	and	PNEC	values	

for	each	hazardous	

constituent

No	Risk

uncertainty	 assessment	

RCRmix <	1/AF

Tier	1

• PNEC:

o What	about	data	poor	constituents?

Ø QICAR	(quantitative	ion	character-activity	relationships)	available	

for	prediction	of	toxicity	data	to	aquatic	organisms

o PNEC	added?

RCRmix =
PECi

PNECii=1

n

∑



41

Tier	2

Tier	2a

Refined	assessment

(Bioavailability,	SSD	msPAF,	

allocation	 of	emissions)

Tier	2b

CA	approach	 per	 trophic	 level

Toxicity	 data	for	each	

metal	for	each	

trophic	 level

Bioavailability	

corrections,	 SSD,	

refined	exposure	

data,	…

No	Risk

uncertainty	 assessment	

RCRmix <	1/AF

No	Risk

uncertainty	 assessment	

RCRmix <	1/AF

• Tier	2a:	refinement	of	tier	1	based	on:

o Effects	 (PNEC):	e.g.	bioavailability

o Exposure	(PEC):	e.g.	allocation	of	emission	streams

o Risk	summation:	e.g.	use	of	msPAF approach	for	those	metals	with	a	

SSD,	IA	approach

o Focus	on	constituents	contributing	most	to	RCRmix

42

Tier	2

Tier	2a

Refined	assessment

(Bioavailability,	SSD	msPAF,	

allocation	 of	emissions)

Tier	2b

CA	approach	 per	 trophic	 level

Toxicity	 data	for	each	

metal	for	each	

trophic	 level

Bioavailability	

corrections,	 SSD,	

refined	exposure	

data,	…

No	Risk

uncertainty	 assessment	

RCRmix <	1/AF

No	Risk

uncertainty	 assessment	

RCRmix <	1/AF

• Tier	2b:	CA	approach	per	trophic	level

RCRmix =max
PECi

EC10,i , j

AFi
i=1

n

∑

"

#

$
$
$
$$

%

&

'
'
'
''

EC10,i,j :	 lowest	EC10 (or	HC5)	for	constituent	i

and	trophic	level	or	species	j	

AFi:	 Assessment	factor	for calculating	

PNEC	for	constituent	i
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Toxic	unit	summation	per	trophic	or	

species	 level
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Separating	trophic	levels	or	species	and	endpoints	can	result	in	up	to	a
factor	2	reduction	of	RCRmix

44

Tier	3

• Toxicity	testing	to	be	used	as	a	“risk	management	check”	in	case	the	
component-based	predictions	still	identify	risks.	

• Effluents are	the	most	relevant	starting	point	for	testing.

• Testing	should	not	be	used	to	derive	a	PNEC	for	the	iUVCB

• Focus	on	the	most	sensitive	trophic	levels	identified	in	tier	2b
• Different	approaches:

o Dilution	series	in	local	receiving	water

o Dilution	series	in	a	“standard”	water	medium	

Tier	3

Direct	Toxicity	 Testing	

(Risk	management	check)
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Way	forward

What Who Timing Sponsor

Check	proposed	draft	approach	with	two	

possible	case	studies:	a	iUVCB	from	EPMF	

(slags	doré)	and	a	iUVCB	from	ECI (flue	dust)

Arche February-May	

2016

EPMF,	ECI,	

Eurometaux	

Compilation	of	added	PNEC	values	for	

common	(hazardous)	metal	constituents	in	

iUVCBs

Arche February-May	

2016

Eurometaux

Check	usefulness	and	relevance	of	existing	

QICARs:	review	of	available	models:	what	

can	be	predicted	for	which	endpoints	+	

assessment	of	the	uncertainty

Arche February-May	

2016

Eurometaux

Update	approach	based	on	comments	from	

industry	and	learning	lessons	from	testing.

Share	approach	with	academics	and	

regulators	+	presentation	at	Risk	Assessment	

Taskforce	meeting	on	4-5	April and	SETAC	

Europe	meeting	in	Nantes	(22-26	May)

Arche	+	

industry

March-May	

2016

Eurometaux
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Way	forward

What Who Timing Sponsor

Publication	of	review	of	existing	experience	

on	synergism/antagonism	compared	to	CA	

and	IA	for	chronic	endpoints	+	uncertainty	

assessment	(exact	scope	still	to	be	discussed)

Erik	Smolders,	

Karel	De	

Schamphelaere

,	…	+	Arche	(still	

to	be	

discussed)

2016 Eurometaux	+	

Metal	

commodities

Assessment	of	potential	of	WHAM-FTox	for	

test	iUVCB	from	ECI:	identification	of	data	

gaps	and	weaknesses

Ed	Tipping	

(+	Arche)

2016? ECI

Summary	of	knowledge	on	MoA of	metals	

for	all	levels	of	organisms	in	water,	sediment	

and	soil

ETAP? ? ?



4. Workplan and budget
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2015 finances after audit
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2017 draft budget
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5. AOB, next meetings/calls 
and closing remarks
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AOB

• Release dates updated REACH IT tools:
• IUCLID 6/CHESAR3 available 29th April
• REACH-IT 3 scheduled for 21st June
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AOB

• Thank you Edwin!
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