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STATEMENT OF COMPLIANCE

• The purpose of the meeting is to address, under the applicable confidentiality rules, issues 
concerning Cadmium and Cadmium compounds producers and importers and more particularly 
their obligations under the several regulations.

• The minutes kept during the meeting will have to reflect all significant matters discussed during 
the meeting.

• No discussions will be held, formally or informally, during specified meeting times or otherwise, 
involving, directly or indirectly, express or implicit agreements or understandings related to: (a) 
any company’s price; (b) any company’s terms or conditions of sale; (c) any company’s 
production or sales levels; (d) any company’s wages or salaries; (e) the division or allocation of 
customers or geographic markets; or (f) customer or suppliers boycotts; or (g) any disclosure of 
information which may affect applicable rules on Competition Law.

• The International Cadmium Association (ICdA), as a group will make no recommendations of any 
kind and will not try to reach any agreements or understandings with respect to an individual 
company’s prices, terms or conditions of sale, production or sales levels, wages, salaries, 
customers or suppliers.
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Positive communication on cadmium
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ICdA Website renewal

• The look and feel needs to  be addressed

– More visual presentation

– Focus on key messages

✓Application sheets

✓Cadmium in the environment 

✓Exposure to cadmium
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ICdA Website renewal

Cadmium in the environment and exposure to cadmium

• Cadmium is a natural element, that is present in the environment as a result of

different sources: natural and anthropogenic 

• Cadmium levels in the environment have decreased substantially over the last 

decades as a result of progressive emission control. 

➢ In 2017, non-ferrous metal sector contributed only 4% to total Cd releases.

• Pathways of cadmium exposure and effective monitoring

➢ General population: 

➢ Occupational exposed population: 

✓ Exposure of workers in the Cd industry is strictly controlled to below-risk levels

➢ Assessment of toxic effects and recommended exposure limit values 
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Cadmium is a natural element, that is present in the environment as a result of 
different sources: natural and anthropogenic 

Sources of cadmium to soil and water in the EU

Example: Evolution of cadmium pollution in rive Rhine has dropped 
to natural background levels

Pathways of cadmium exposure and effective monitoring
Pathways of cadmium exposure

Assessment of lung cancer risk related to cadmium 
inhalation

Assessment of non-lung cancer adverse 
respiratory health efects related to cadmium 
inhalation

Assessment of systemic adverse health effects 
related to cadmium

Cadmium levels in the environment have decreased substantially over the last decades as a result of 
progressive emission control. Cadmium releases dropped from >200t/y in 1990 to 24 t in 2017 

General population is exposed to Cadmium through the diet 
and smoking. Dietary exposure has decreased and is below 

risk levels           

Exposure of workers in the Cd 
industry is strictly controlled to

below-risk levels

Biomonitoring of workers exposed to cadmium in Europe illustrates 
how much the uptake of cadmium continued to decrease over the 

past decade.

Effective monitoring of  
exposure to cadmium                  

Connecting the different 
pages on the website: 
start from the yellow box 
from where you can 
navigate along the arrows 
to get more info.
Suggested webpages for 
each block are shown on 
the next slides
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Cadmium is a natural element, that is present in the environment as a result of

different sources: natural and anthropogenic

EU27 average cadmium content of top soil is 0.31 mg Cd/kg of soil
Ref.: Chemistry of Europe’s Agricultural Soil. Part A: Methodology and Interpretation of the GEMAS Data Set. 
Ed.: Clemens Reimann; Manfred Birke; Alecos Demetriades; Peter Filzmoser & Patrick O’Conner. 2015

Median ambient levels of cadmium in freshwater streams across 
Europe is 10 ng Cd/L
Ref.: Foregs database  http://weppi.gtk.fi/publ/foregsatlas/ForegsData.php 
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Sources of cadmium to soil and water in the EU

97,6%

0,9%

1,5%

Sources of cadmium to river waters

Elution of soil background 97,6%

Industrial 0,9%

Sewer treatment plants&septic tank 1,5%

Elution of soil 
background

32%
4%

11%

6%

47%

Sources of cadmium to soil

Atmospheric deposition

STP sludge

NPK fertilizer

Cows, sheep, pigs, goats manuire

Poultry manuire

-400 -200 0 200 400 600

kg Cd/day

Daily elution of
cadmium from

soil
-521

Daily cadmium
deposit to soil

271

net evolution of
cadmium to soil

-250

Balance of cadmium to soil
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Cadmium levels in 

the environment 

have decreased 

substantially over 

the last decades as 

a result of 

progressive 

emission control. 

Cadmium releases 

dropped from 

>200t/y in 1990 to 

24 t in 2017

• In 1990, annual cadmium releases in Europe were above 200 t/y

• Over the past decade, Cd release to the environment dropped from 40 to 20 t/y 

which is similar to the natural emissions of Cd.

• In 2017, non-ferrous metal sector contributed only 4% to total releases.
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European Cd releases dropped by 50% over the past decade (ref.: E-PRTR)

Total

Non-ferrous metals

European cadmium releases dropped
by 50% over the past decade (ref.: E-PRTR)

Energy sector
15%ferrous metals

19%

Waste & waste 
water
38%

Other activities

Contribution of industrial acivities to cadmium releases 
in Europe  (ref.: E-PRTR 2017)

Total Cd Releases: 24341kg

Sources of antropogenic cadmium releases to air and water
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Example: 

Evolution of cadmium pollution in rive Rhine has dropped to natural background levels
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Pathways of cadmium exposure and effective monitoring

• Typically 5% of ingested cadmium is 

absorbed by the human body and can 

cause systemic health effects.

• Cadmium in urine correlates very well 

with retained cadmium.

• Urinary cadmium is an excellent 

indicator to asses the risk of all 

cadmium related systemic health 

effects like kidney deficiency.

• Adverse health effect to the respiratory 

tract correlate with quality of inhaled air.

• For adverse lung effects, only the 

fraction of very fine particles that can 

penetrate into the lung are of relevance.

• This fraction of the inhaled air is referred 

to as the respirable fraction.

• Respirable air is a reliable indicator 

to asses the risk local respiratory 

effects like lung diseases.

Ingestion Inhalation

NOTE: Urinary cadmium is not a reliable indicator 

to asses the risk of local respiratory effects.

NOTE: Respirable air is not a reliable indicator 

to asses the risk of systemic health effects.
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Human exposure

Ingestion Inhalation

Aquatic foodDrinking water

Cd in ambient air

Smoking*

96%

1% 98%

4%

1%

Terrestrial food

Atmospheric deposition

Soil

P-fertiliser Sludge

24%

8%

20%

30%70%

Natural Cd

48%

Cd in surface water

Typical pathways of cadmium exposure

*For smokers, this is the largest 
source of Cd exposure
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Human beings are exposed to Cadmium through the diet and smoking.

Dietary exposure has decreased and is below risk levels

• The 95 percentile of urinary cadmium in the 

general population has a median value of 

0,56 mg Cd/g creatinine 

• In 25% of the reporting countries the 95 

percentile exceeds 1mg Cd/g creatinine. (ref.: 

HBM4EU)

• The number of persons and countries reporting 

in this study is small which gives uncertainty on 

the representativeness of the data for the EU.

• Occupational doctors in SE and CZ confirmed that 

pre-work medical screening of new hired worker 

revealed that several candidates are at more 

than 1 mg Cd/g creatinine 0
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Exposure of workers in the Cd industry is strictly controlled to below-risk levels 

• Exposure levels in the workplace have decreased over years. 

• Although monitoring according to EN 689 suggest 60% of worker is exposed at concentration above 1µg Cd/m³ respirable air, the

geometric mean assessment shows only 10-15% workers are above that level of exposure while only 1% is exposed to levels >4µg Cd/m³.
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Biomonitoring of workers exposed to cadmium in Europe illustrates
how much the uptake of cadmium continued to decrease over the past decade.

• The decreased exposure of workers has ongoing 

positive effect on biomarker values

• Today, less than 4% of exposed workers has urinary 

cadmium levels above 2µg Cd/g creatinine
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Biomonitoring: urinary cadmium of exposed workers
(ref: ICdA biomonitoring observatory: +5000 workers, 39 plants)
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>2 µg Cd/g creatinine

>1 µg Cd/g creatinine
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Assessment of lung cancer risk related to cadmium inhalation

• Risk calculated from most  relevant and extensively documented study on occupational exposure to cadmium: 
exposure assessment at the Globe cadmium plant in Colorado, initiated by Thun in 1985

✓ Doubt on confounding factors expressed in Thun study was cleared in later studies (Stayner 1992, Park 2012, 
Haney 2016)

✓ Long term follow-up of 601 workers  from 1920 to 2002 (74% of these workers were deceased by 2002, including 
36 from lung cancer)

✓ Extensive documentation of lifetime exposure of each individual worker to cadmium and arsenic, smoking, 
ethnicity

✓ Lung cancer risk related to cadmium calculated

• Clear evidence of threshold carcinogenicity
✓ Methodology developed by BAUA to include threshold effect in dose response relationship.

• Calculated lung cancer risk:  1/10 000 at 4µg Cd/m³ respirable fraction.

BAUA calculated the risk at 4/1 000 at 2.6 µg/m³ (respirable fraction) based on animal studies on wistar rats 

which are more sensitive to tumours than humans. This makes it far less accurate to translate this towards a 

risk to humans and explains large difference with the assessed risk from the human occupational exposure

Note: RAC proposed  a limit value 1 µg/m³ (inhalable fraction) referring to an older German study where systemic health effect were also addressed by 

translating a urinary cadmium value in an air value. Systemic effect should be addressed more directly by considering urinary cadmium values.
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Assessment of non-lung cancer adverse respiratory health effects related to cadmium 
inhalation

➢ The recent risk assessment by Nordberg et al. (2018) agreed on the 500 µg/m³ x years as the LOAEC for
respiratory effects(Cortona et al. 1992), which corresponds to 40 years exposure at a level of 12.5 μg Cd/m³.

➢ Applying an extrapolation factor of 3 (LOAEL to NOAEL) would result in a NOAEL value of 4 μg Cd/m³ (respirable
fraction).

➢ Nordberg et al. (2018) stated that “None of the more recent studies has documented effects of cadmium at lower
exposures that can be considered caused by cadmium and not by smoking”.

Conclusion:

4 μg Cd/m³ (respirable fraction) corresponds to:

➢ No non-lung cancer adverse respiratory health effects 

➢ A residual lung cancer incidence of 1/10 000. 

(total number of exposed EU workers <10.000)
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Assessment of systemic adverse health effects related to cadmium

➢ There is an abundant data base on the systemic health effects of cadmium and its compounds, including human

studies. (Ref. ECHA Scientific report 2020)

➢ The most significant adverse health effects are kidney dysfunction and to a minor extend bone demineralisation

ICdA recommended biologic limit value: 2µg Cd/g creatinine

NOTE: Some data indicates effects in the general population at concentrations < 2 μg/g creatinine (even as low as

0.5 μg/g creatinine). The causality of the associations between urinary cadmium and biomarkers of kidney

effects in populations with low levels of exposure (general population) has been seriously challenged

(Bernard et al., 2016). At low environmental exposures, urinary cadmium is more a reflection of functional

integrity of the nephron than of the cadmium exposure or of the cadmium body burden (Chaumont et al.

2012).
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ICdA Website renewal

Application sheet

Most of the applications of cadmium are unique with no 
equivalent alternatives available

– Highly robust and safe rechargeable batteries for critical applications

✓ Safety systems in aviation, trains& metro, hospitals

– Extremely stable colours that do not fade

✓ Essential for risk and hazard marking, artist paintings, high temperature 
decoration

– CdTe IR and gamma ray detectors

– Thin film CdTe PV cells 

✓ Higher yields than Si based PV cells in warm climates

– Cd coatings in aviation

✓ Unequalled high corrosion, wear and fatigue resistance of critical parts

– Cd alloys

✓ Highest conductivity combined with high strength and low melting 
temperature 
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Water Framework Directive (WFD): 

• Diffuse Sources 
o To Sewage Treatment Plants (STPs).

o To the general environment.
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Diffuse Source Emissions: Definition

“No specific point of discharge and 
caused by a variety of activities. For this 
reason, they are usually dispersed over 

large surfaces”

(Legorburu, 2014)
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Assessment of status and 
pressures 2018, EEA

•38% achieved good chemical status.
•16% unknown.
•46% not good chemical status (Hg).

Diffuse Source Emissions: Why?
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Diffuse Source Emissions: Why?
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European 
Environment Agency 

& Deltares (NL)
Goals: (2019-2021): 

1. Emissions from Sewage 
Treatment Plants to 
water.

2. Establish major diffuse 
sources of Cd, Ni, & Pb 
to the environment.

Diffuse Source Emissions: Plan?
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1. Diffuse Source Emissions: 
into Sewage Treatment Plants
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1. Diffuse Source Emissions: 
into Sewage Treatment Plants (DE)
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2. Diffuse Source Emissions: 
into the environment (major sources)
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Sources of cadmium to soil and water in the EU

97,6%

0,9%

1,5%

Sources of cadmium to
river waters

Elution of soil background 97,6%

Industrial 0,9%

Sewer treatment plants&septic tank 1,5%

Elution of soil 
background

32% 4%

11%

6%

47%

Sources of cadmium to soil

Atmospheric deposition

STP sludge

NPK fertilizer

Cows, sheep, pigs, goats manuire

Poultry manuire
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kg Cd/day

Daily elution
of cadmium

from soil
-521

Daily
cadmium
deposit to

soil

271

net evolution
of cadmium

to soil
-250

Balance of cadmium to soil
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Update on ICdA workplace monitoring 
observatory OCdBio and OCdAir 
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OCdAir-8

• Personal air sampling at the workplace
– Eight years of data collection

– Excellent response related to earlier data collections

• Good reporting quality
– More samples for each SEG

– All measurements mentioned respirable or inhalable fraction

– Correction for Personal Protection Equipment during sampling

2013 2014 2015 2016 2017 2018 2019 2020

Plants 12 22 20 16 30 25 31 33

SEGs 67 142 131 124 162 165 204 316

Workers 994 1548 1369 1278 2249 1857 3499 3662
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Cd exposure in SEGs : EN689

Technical Session - webinar - 7 10 2021

• 51% of all SEGs are compliant with EN689

• In 34 SEGs (15%) the Cd concentration in air is too high!

• In 71 SEGs (33%), there are insufficient samples to assess the exposure.

• In 15 SEGs (7%), the Cd concentration can be above 10µg Cd/m³
EN689

Range  [µg/m³] respirable 2015 2016 2017 2018 2019 2020

<4 µg Cd/m³ respirable 12 35 78 74 109 111

non-conclusive 102 66 54 60 59 71

4 <=> 7 6 10 9 9 9

7 <=> 10 3 5 9 7 3

> 10 1 6 15 8 9 15

other non-compliant 16 11 5 5 7

total 131 127 162 165 198 216

EN689

Range  [µg/m³] respirable 2015 2016 2017 2018 2019 2020

<4 µg Cd/m³ respirable 9% 28% 48% 45% 55% 51%

non-conclusive 78% 52% 33% 36% 30% 33%

4 <=> 7 0% 5% 6% 5% 5% 4%

7 <=> 10 0% 2% 3% 5% 4% 1%

> 10 1% 5% 9% 5% 5% 7%

other non-compliant 12% 9% 0% 3% 3% 3%

total 100% 100% 100% 100% 100% 100%

% of SEGs in this range

number of SEGs in this range
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Workers exposure: EN689

Technical Session - webinar - 7 10 2021

• For 708 workers (19%), all samples are below 4µg/µg m³ but insufficient 
samples for statistical assessment, or don’t have a log normal distribution.

• 478 workers (13%) are exposed to a too high Cd concentration

• 311 workers (8%) have (occasionally) an exposure > 10 µg Cd /m³
EN689

Range  [µg/m³] respirable 2015 2016 2017 2018 2019 2020

<4 µg Cd/m³ respirable 257 568 1441 852 2393 2476

non-conclusive 904 597 517 521 553 708

4 <=> 7 95 158 147 124 65

7 <=> 10 22 41 99 67 19

> 10 18 104 92 166 184 311

other non-compliant 190 65 72 58 83

total 1369 1451 2249 1857 3379 3662

EN689

Range  [µg/m³] respirable 2015 2016 2017 2018 2019 2020

<4 µg Cd/m³ respirable 19% 39% 64% 46% 71% 68%

non-conclusive 66% 41% 23% 28% 16% 19%

4 <=> 7 0% 7% 7% 8% 4% 2%

7 <=> 10 0% 2% 2% 5% 2% 1%

> 10 1% 7% 4% 9% 5% 8%

other non-compliant 14% 4% 0% 4% 2% 2%

total 100% 100% 100% 100% 100% 100%

% of workers in this range

number of workers in this range
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• When applying the most realistic assessment criterium 

(geomean), performance is excellent, with only 5 SEGs and 

51 workers in exceedance of the 4µg Cd/m³ respirable 

limit workers value.

• Obviously, more efforts are needed to address the high 

exposure in these 5 SEGS.

• When assessed according to EN689, 15% of all SEGS and 

13% of all workers exceed the limit value.

• More sampling is required in 33% of the SEGs to allow a 

conclusive assessment of the exposure.

Remark: When, according to the draft RAC opinion, 1µg Cd/m³ 

inhalable fraction needs to be considered, more than 

60% of SEGs will not be compliant.

Summary on air quality
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OCdBio biomonitoring: number of reported workers

• Strong response but sometimes difficult to get the information from 
the doctor due to work overload during Covid crisis
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CdB distribution
- all sites in % -

Target values reset in line 
with ICdA Guidance

Technical Session - webinar - 7 10 2021

from 2020, the green and 
blue lines represent workers 
with CdB >2µg Cd/L and with 
CdB >4µ Cd/L. 
Previous target values were 
3µg/L and 5 µg/L.
Hence the upwards jump in 
2020. Without this change in 
criteria, the 2020 results 
would be very similar to 2019
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CdU distribution
- all sites in % -

Technical Session - webinar - 7 10 2021

• Reduction of 
cadmium body 
burden flattens.

• 5,2% of workers 
above proposed BLV  
(CdU>2 µg/g creat.)
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Conclusion bio-monitoring observatory
❑ CdB

➢ Over the past 12 years, our industry has consistently improved the workplace 
exposure of its workers…and these efforts should continue

➢ Exposure to Cd is continuously going down but levels are likely too high to keep all 
workers <2µg Cd/g creat.

➢ The new CdB action levels now respectively set at 2µg/L and 4µg/L (see Guidance 
2018) need to be strictly implemented by the occupational doctor to ensure that 
CdU of recent workers (hired since 2000) does not rise above 2 µg/g creat. 
✓ Today, 7,5% of these workers are above a CdB of 2µg/L and 1,6% are above 4µg/l!

❑ CdU: 

➢ Last years’ decrease of workers in the segment 2-5 µg Cd/g creat. Is confirmed! 

➢ 22 workers (0,4%) with CdU> 5 µg Cd/g creat. are not removed from exposure 
=> check assessment procedures with doctor.

➢ 242 workers have > 2µg Cd/g creat and 120 of them above 3µg. 
Today 60 workers are removed from exposure. 
✓ Should a very stiff compliance with CdU>2 be regulated, this would mean that an additional 182 

workers will have to be removed, yielding severe operational disruptions. ICdA advice is to ensure 
this number continues to go down through strict compliance with existing 2018 Guidance.
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Occupational exposure

Status of the process for revising the occupational 
exposure limit (OEL) for cadmium in the 
Carcinogens and Mutagens directive (CMD)
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Revision OELs under the Carcinogens and Mutagens Directive 
(Directive 2004/37/EC)

1st batch 2nd batch 3rd batch 4thbatch

Technical Session - webinar - 7 10 2021

2017 20192018 Sept 2020

Directive (EU) 2017/2398 Directive (EU) 2019/130 Directive (EU) 2019/893 COM 2020/571/final

Cd
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3rd Revision of the Carcinogens and Mutagens Directive (CMD): 
Cd entry

• During transitional period (=8 years after entry into force: till 7/2027): 
– Option 1: BOEL of 4µg/m3 (inhalable fraction)

– Option 2:  only for MS that implement a biomonitoring system with a BLV not exceeding 
2µg Cd/g creatinine in urine:

BOEL of 4µg/m3 (respirable fraction) + BLV of 2µg Cd/g creatinine in urine

• After transitional period: BOEL of 1µg/m3 (inhalable fraction)

• No later than 3 years after entry into force, COM shall assess the option of 
amending this Directive to add provisions on a combination of an airborne 
occupational exposure limit and a biological limit value for cadmium and its 
inorganic compounds. 
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OEL process
Selection of

chemicals for

Scientific

Evaluation

DG EMPL

establishes

lists of

priorities

Scientific 
Recommendation

DG EMPL issues 
mandates to

Scientific 
committee

WPC- ACSH

Working Party

on Chemicals

comes up with

a consensus

Impact 
Assessment 

(IA) 

DG EMPL 
drafts IA

Draft 
legislative 
proposal
DG EMPL 

prepares the 
draft 

legislative

College of Commissioners 
The College of 

Commissioners adopts the 
proposal and sends it to 
Council and Parliament

Adopted 
Directive 

published in 
EU Official 

Journal 
MSs will 

transpose the 
legal text into 

national 
legislation 
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Preparatory 
phase

ECHA 
phase

Regulatory 
phase

Legislative 
phase

We are 
here now
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ECHA’s OEL-setting review process

ECHA – call for evidence (March2nd-June2nd 2020)

ECHA scientific report published Sept 14th, 2020 (to become an Annex to 
RAC opinion)

Public consultation on ECHA’s scientific report (September 14th -November 
12th, 2020): 2 months

RAC commenting of first draft opinion started November 12th, 2020

RAC-55: First RAC discussion on November 30th, 2020

RAC-56: Discussion and adoption on March 8th, 2021

RAC Final opinion published on March 18th, 2021

( X = input by ICdA )

X

X

X

X
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RAC-55, November 30th

• First draft opinion presented by the RAC rapporteurs

• Representatives at RAC-55:
– Industry (ICdA, N Lombaert)

– Advisory Committee for Safety and Health at Work (ACSH) -
Working Party on Chemicals (WPC), representing the Employers 
Interest Group 
(P Levy)

• Draft opinion recommendation:
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RAC-55: outcome

Agreed by RAC

• Combination of an OEL and BLV is 
more effective in protecting the health 
of workers than using either of them 
alone

• General population epi studies should 
also be considered when discussing 
occupational exposure limits for Cd

NOT yet agreed by RAC: 
VALUES :

• OEL(8h TWA) = 
1 μg/m3(inhalable fraction) was proposed

BUT requested more justification on the air limit 
value and the consideration of the recently 
updated sublinear German AGS approach

• BLV - 1µg/g creatinine can be justified based on: 

• Biomonitoring data, general population from 
HBM4EU project: P95= 0.57µg Cd/g creatinine

• General population studies showing effects (renal, 
bone, cardiovascular, decreased birth weight) at 
exposure levels around
CdU = 1µg/g creatinine 

Technical Session - webinar - 7 10 2021 50



RAC-55: industry interventions

Agreed Combination of an OEL and BLV

Commented:
Values

OEL: explained the 
relevance of human lung 
cancer data to consider in 
the derivation of the air 
limit value

Referred back to industry comments 
made in PC demonstrating the excess 
cancer risk is much lower when dose 
response calculations are made starting 
from human epidemiological data.

Industry’s view is that air level should 
protect against local effects (respirable
fraction). The systemic effects will be 
covered by the BLV

BLV: commented on the 
uncertainties associated 
with the data from the 
general population at 
very low exposure levels

Epi studies in the general population at 
those very low exposure levels, should 
be interpreted cautiously. 

Cd-U may not reflect accurately the Cd 
body burden at CdU = 1µg/g creatinine

P95 CdU = 0.57 µg/g creatinine 
(>HBM4EU) does not reflect the 
background situation in all EU regions
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RAC-56, March 8th

• Final draft opinion presented by the RAC rapporteurs and 
discussed by RAC

• Representatives at RAC-56:
– Industry (ICdA, N Lombaert)

– Advisory Committee for Safety and Health at Work (ACSH) -
Working Party on Chemicals (WPC), representing the Employers 
Interest Group 
(M Wieske)

• Some additional information was added to the final draft opinion (in 
comparison to first opinion) but conclusions remained unchanged: 
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RAC-56: outcome (1)

RAC: discussions/agreements

• RAC agrees on a combination of OEL 
and BLV

• an OEL value of 1µg Cd/m³ 
(inhalable fraction) was proposed. 
The RAC rapporteurs referred to the 
risk of 4/10.000 at 
0.9µg/m³(respirable) calculated by 
BAUA and to the 1µg/m³ inhalable 
which is already in the current CMD.

Industry/Employer’s rep comments

OEL: Strong opposition to the 
implementation of the inhalable 
fraction:

• only the respirable fraction should 
be considered because the 
potential additional effect of the 
inhalable fraction is already 
covered when a BLV is imposed. 
This leads to ‘double counting’.

• the BAUA value was a respirable 
fraction and that the CMD value 
was derived in absence of a 
biologic limit value
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RAC-56: outcome (2)

RAC: discussions/agreements

• Based on a weight of evidence 
assessment, mainly based on renal, bone, 
and cardiovascular effects in the general 
population, a BLV of 1 μg Cd/g creatinine
was proposed by the rapporteurs. 

• RAC discussed the uncertainties 
concerning setting a BLV close to the 
background level in certain parts of 
Europe.

→ it was agreed for the final opinion:

1) to elaborate further details on how 
close the values for the BLV and the 
background levels would be

2) to include advice that may be relevant 
for the monitoring of the occupational 
health of employees such as taking into 
account background levels

Industry/Employer’s rep comments

BLV

• monitoring data from the general 
population, collected by HBM4EU, and 
data reported by ICdA on Cd levels of 
new hired workers, show that in several 
member states or regions, the Cd 
background level was demonstrably at or 
above the value of 1 μg Cd/g creatinine. 

• Uncertainties associated with the data 
from the general population at very low 
exposure levels

• Industry was given an opportunity to 
provide additional relevant information 
to the Secretariat on biomonitoring.
A summary of data from the ICdA
biomonitoring observatory and the ICdA
Guidance were duly submitted
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RAC 56: Conclusion and adoption of the opinion

RAC adopted its opinion (with modifications agreed at RAC-56)

RAC chair concluded:

Discussed changes to be made to the final 
opinion by the rapporteurs

Opinion was supported (poll showed 36 
members in support)

RAC agreed with the biological and air limit values, as proposed in the final 
draft opinion
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RAC Final opinion (March 18th, 2021): changes included

Technical Session - webinar - 7 10 2021

Final opinion

Page 5: corrected on the 95P

it was ‘wrongly’ said in draft opinion: 
the median urinary concentration of cadmium was 
calculated to 0.21 ug/g creatinine, and the 95-percentile 
to 0.57 ug cadmium/g creatinine

“According to a HBM4EU compilation of biomonitoring 
data from the general population (with exposure mainly 
through the diet) in different European countries, the 
median urinary concentration of cadmium was reported 
to be 0.21 μg/g creatinine in 21 studies (range 0.16-0.41), 
and the 95-percentiles to range from 0.29 to 1.26 μg
cadmium/g creatinine. When data are analysed per 
country (the 21 studies represented 12 EU member 
states), the range of the 95-percentiles was 0.29-0.86 for 
11 of the member states, and 1.26 in the study from 
Poland. RAC acknowledges that the data does not cover 
the whole EU, but it is the most recent (about 10 years 
old) and best data available.”
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RAC Final opinion : changes included
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Final opinion

Page 8-9: para (iii) Biological limit 
value (BLV) is revised regarding again 
the P95 and the ICdA information is 
added.

Mean urinary cadmium levels in Europeans with no occupational exposure to 
cadmium is generally well below 1 μg cadmium/g creatinine as indicated by data 
from HBM4EU on biomonitoring conducted between 2005 and 2015 in Europe 
(range of median reported in 21 studies was 0.12-0.41 μg cadmium/g creatinine in 
urine). Twenty-one studies are reported, representing 12 EU member states. Most 
studies are about 10 years old, the number of persons participating varies (58-1848 
persons) and their occupations are not known. These factors contribute to 
uncertainty as regards the true background concentration of cadmium in European 
countries. The data has therefore been analysed per country. The 95-percentiles 
for 11 of the 12 countries are below 1 (range 0.29-0.86μg cadmium/g creatinine 
in urine), while the 95-percentile for 120 samples from Poland in 2011 was 1.26 
μg cadmium/g creatinine in urine. The International Cadmium Association (ICdA) 
reports based on their biomonitoring data that many newly hired workers have 
Cd-U values at or above 1ug Cd/g creatinine in several EU regions. Whether these 
workers have had previous occupational exposure to cadmium is not clear. The 
ICdA guidance recommends monitoring workers before starting a task potentially 
resulting in cadmium exposure, and RAC supports that in order to be able to 
avoid further cadmium exposure in persons already having a high previous 
exposure.
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RAC Final opinion: derived limit values
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CMD revision process: next steps

The RAC final opinion sent to the COM to be discussed with the ACSH 
(Advisory Committee on Safety and Health at work)

WPC will make a proposal to the ACSH. The ACSH will draft an Opinion to
the Commission.

Cadmium not on the agenda→ postponed to next WPC meeting

The Commission will do an impact assessment.
The Commission will draft a CMD amendment text for approval by EP
and Council

Technical Session - webinar - 7 10 2021

ICdA will continue 
challenging the proposed 
limit values with the help of 
2 employer representatives 
being full members in the 
WPC discussions
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Update on EU Reach

• Authorisation process for cadmium
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Cadmium Reach Authorisation

➢ End of September, ECHA’s priority scoring table of the 11th prioritisation were provided to MSC members, and 
also to stakeholders observers for a written consultation period of 1 month (by November 1st)

➢ Outcome prioritization scoring:  CONFIDENTIAL

➢ Cd hydroxide and Cadmium oxide (still) score 18 and Cd metal 16. The score places are: 16, 17 and 21 respectively

➢ ECHA selects annually 6 – 12 substances (on average 8) , so therefore far beyond the level of potential risk for selection due to 
many ED and PBT substances that are now included and score significantly higher. 

➢ However, a reference to potential grouping is included… but also for some organics that  score higher

➢ While not 100 % sure of course, it seems therefore rather unlikely that Cd compounds will be picked up… unless several MSs 
would express such wish. 

➢ Draft 11th recommendation list (List of Substances Subject to Authorisation (“Annex XIV”) will be discussed at 
MSC-76 (December 2021)
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Although, is there another option?

• ECHA did NOT include Cadmium in the results table of the 11th prioritisation of 
Substances Subject to Authorisation

• Other substances received higher priority

– With an OEL in place, there is less uncertainty on uncontrolled exposure

– Due to the timing of the OEL and Biomonitoring, cadmium may be pushed back further 
to the 12th list in March 2023

– With recent updates shared with ECHA on todays’ low cadmium exposure plus a new 
CMD entry, ECHA could further reduce priority and consider these as appropriate 
alternative Risk Management Options (RMOs)to address cadmium rather than the 
authorisation procedure.

– This will be followed attentively…
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Authorization
Draft recommendation listing: 11th list

Cd-substances (notably Cd(OH)2, CdO & Cd) most probably not 
nominated in the 11th recommendation-list of ECHA

Update of the 
priority 

scoring list: 
~October 

2021

Draft 11th

recommend
-dation 

discussed at 
MSC 76 

(December 
2021)

Discussion / 
confirmation 
of the Draft-
list at MSC 

77 (Febr
2022)

Public 
consultations: 

March-May 
2022, one 
with ECHA 

and one with 
the 

Commission. 

MSC voting and 
submission to the 

Commission: 
~Summer/Autumn 

2022

COM proposal 
for inclusion in 

Annex XIV: 
~Spring/

Autumn 2023
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Update on EU Reach

• CLP and Rapid degradability

• TDp-E
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Rapid degradability & environmental transformation in 
chronic classification for aquatic effect

Under GHS & CLP, rapid degradation 
from the water column results in 
different chronic classification cut-off 
values and categories.

➢Rapid degradation = classified one 
category less strict.

Chronic 2 vs. chronic 3 comes 
with much more stringent 

downstream regulatory 
consequences, e.g., in 

transport, waste handling, 
Seveso,…

It is therefore important to 
make the difference for self-

classification of sparingly 
soluble or insoluble cadmium 

containing substances, and 
some UVCB’s

However, ‘degradability’ is 
related to organic substances, 
it does not fit to metals… 

➢Hence: Transformation/Dissolution 
protocol - Extended (TDp-E) 
approach
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As a surrogate for “degradability”, the metals industry has developed the concept 
of “environmental transformation and removal from the water column”

The approach tests the time metal remains in the water, before being “removed” 
by sedimentation, partitioning, etc. 

The test is an extension from the existing Transformation/Dissolution test (TDp-E)

It provides key information to reinforce the case of ‘degradability’ of cadmium, 
allowing lower chronic aquatic effects category for self-classification (GHS/CLP) 

Non-budgeted testing proposal (from CANMET) common with the Zn REACH 
Consortium: ~ 20 k€  for Cd REACH Consortium; Final Report received

Technical Session. - Virtual - 07 10 2021

Transformation/Dissolution protocol - Extended (TDp-E)
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• >70% transformation/removal achieved.

• No release of Cd following resuspension (i.e., irreversibly bound).
– Reinforces the case (modelling data, mesocosm data).

– Creates the option to self-classify Cd-substances at lower chronic effects category.
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Transformation/Dissolution protocol - Extended (TDp-E)
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Update on EU Reach

• MISA program: all Cd substances
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Exposure assessment and risk characterisation:

• It was agreed with ECHA to revise the exposure scenarios of the Cd substances with 
highest tonnages: the Cd, CdO and Cd(OH)2 dossiers first

– Dossiers submitted on November 30th 2020

• EBRC in the process of working on the remaining Cd compounds

• EBRC (human health part) is coordinating with ARCHE for the environment part

• Aim to finish work by end 2021
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Environment/ Human Health: 
contract ARCHE/EBRC

Update environmental fate 
and (eco)toxicity database 

and REACH dossier with 
new data

Update Read-across 
justification 

Exposure assessment and 
risk characterisation in 

CHESAR:

In the light of the future 
authorisation process, an 
update of the Man via the 

Environment (MvE) 
scenario for Cd will be done
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Publication in press
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This work was funded by the EU REACH Cd 

Consortium Members, First Solar and 5N 

Plus Inc.



EU Green Deal and 
potential implications 
for Cadmium industry



EU Regulatory Landscape

➢ Business as Usual requirements + new 
challenging EU Green Deal agenda, to
be delivered via existing Regulations, 
eg:

• Chemicals Strategy for
Sustainability (CSS) via REACH and
CLP

• Zero Pollution Action Plan (ZPAP) 
via Water framework Directive 
(WfD), Industrial Emissions
Directive (IED), and others

• Circular Economy Action Plan 
(CEAP) via Waste, Sustainable
Products/Green Claims/PEF, 
Batteries legislation…

Water Framework Directive

International Zinc Association
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Water framework 
Directive

REACH

Industrial Emissions 
Directive

EU GREEN DEAL

74
International Zinc Association
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Q: How to react and organise?
=>Map the Green Deal;

A1: Prioritise topics:

=>Identify and Prioritise topics by traffic light system

=> Understand and challenge new concepts

=> Assessment of impacts

75

7 

Introduce legal requirements 

on the presence of 

substances of concern in 

products, including PFAS, 

through the initiative on 

sustainable products 

Sustainable 

products 

initiative 

2021-2022 

• Enormous potential 

impact: Besides SVHC 

eligible metals, almost 

all metals would be 

covered.  

• Seems especially 

problematic for Cu and 

Zn? Al alloys containing 

Pb? 

• Any actions proposed on 

this category of 

substances have 

potential to significantly 

impact the metals 

industry (linked with the 

EU’s raw materials 

agenda). 

• Any attempts to 

minimise or eliminate 

such a group of SoCs in 

recycling loops would 

oppose the EU’s 

priorities to develop 

recycling infrastructure 

for batteries, electronics 

waste, base metals and 

other priority waste 

streams. Safe recycling 

should instead be the 

EU’s priority.  

• EM: (SEA TF + SUS 

COM) 

• An industry impact 

assessment could be 

made on why a SoC 

category is needed 

before the EU proposes 

any market limitations, 

including the actual risks 

of exposure. 

• Urgent action: need to 

address this issue in the 

public consultation on 

the IIA of sustainable 

products initiative 

available here. Deadline 

is 02/11/2020. 

• Urgent action: need 

concrete data on certain 

metals affected by the 

definition. 

• Identify scenarios SoC 

vs.(non-)essential uses . 

• Reminder: SoCs are 

defined in the CSS as 

substances having a 

chronic effect for human 

health or the 

environment (REACH 

Candidate list + CLP 

Annex VI) but also those 

which hamper recycling 

for safe and high quality 

secondary raw 

materials. 

• Although the 

problematic definition 

remains, the language 

on how SoCs will be 

dealt with has been 

softened. It is now about 

minimising them in 

consumer products. 

• Ecolabel shows that 

such an approach may 

not be proportionate. 

 

 

8 

Initiatives and funding to 

promote the development of 

green and smart 

technologies, advanced 

materials, and innovative 

business models for the low-

carbon and low 

environmental impact 

industrial production and use 

of chemicals 

 As of 2021 • Company-specific issue 
• None foreseen at this 

stage. 
 

• Is there a link with 

taxonomy (under the 

sustainable finance 

portfolio)?  
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Access to risk finance, in 

particular for SMEs and start-

ups 

 As of 2021 • Company-specific issue 
• None foreseen at this 

stage. 
 

• SMEunited to be in the 

lead in any case. 
 

10 

Make amendments to the EU 

legislation on industrial 

emissions to promote the use 

of safer chemicals by EU 

industry 

Industrial 

emissions 

Directive 

2021 
• All sectors including 

metals. 
 

• Industrial Emissions TF: 

may require support 

from external consultant. 

• Climate considerations? 

• Link with E-PRTR, IIA 

IED: more centralisation 

/ monitoring of data 

through digitalisation 

• Link with HAZBREF. 

 

 

International Zinc Association



Action: Assessment of impacts
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Summary of top new priority issues identified:

1. ‘Substances of Concern (SoC)’: New concept, not fully defined.

➢ For Cd – to be watched but already several are SVHC.

2. ‘Essential Uses (EU)’: New concept, not fully defined.

➢ For Cd, to be watched but many Uses are covered by Restrictions with Essential Uses niche 
applications remaining.

3. ‘Mixture Assessment Factor (MAF)’: re-emerging topic.

➢ Approach to combined toxicity will be critical for many substances… technical and political 
advocacy needed.  Projects planned.

... plus Endocrine Disruptors (EDs) 

➢ Appears in 5 action areas, including to include in REACH, CLP, SDSs

➢ Scope and Definitions being defined – being followed..
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Mixture Assessment Factors

MAFs:

why a problem for cadmium and other metals?
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In REACH, ‘safe use’ is demonstrated by Risk 

Characterization Ratios, RCRs being <1

79

- RCRs are used to cover all end-points, populations, exposure routes and time scales, 
both environmental and human.

- RCRs are derived by comparing exposure levels to suitable predicted no-effect 
concentrations (PNECs) or derived no-effect levels (DNELs).

For the environmental end-points, this is the ratio of predicted environmental 
concentration (PEC) to PNEC and should be <1:

RCR = PEC/PNEC

- In a simplistic approach to deal with potential ‘cocktail effect’ of substances 
together, the MAF would simply be applied to this ratio.

- How many RCRs would go >1 with different MAFs applied?...
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MAFs – Multi-metal impact for HH and ENV end points
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Environment Example
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How to React and Organise?

Advocacy

ScienceData

International Zinc Association

So need to further 
develop and use best 
available data, science 
and risk-assessment 
methodology to:
- reactively defend 

positions, and
- proactively challenge 

and advocate where 
identified..

Communication



Cadmium market update
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Changing cadmium markets and trade 

India imports 
grow faster 
every year

China imports 
continue to decline

Consumption shift from China to India continues. 

In 2019, India imported 47% of all worldwide export
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