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Background 

20 years of research into the global distribution  
of chemicals 

Expert to POPRC; contribution on endosulfan  
in 2009 

Work on data generation under REACH in the EU 
SAICM QSP Project with governments of Armenia, 

Chile and Ghana (2010–2014):  
“Training on risk assessment of chemicals” 



Data Needs: Chemical Property Data 

Even “simple” chemical property data are often 
missing or uncertain. 

Example: octanol-water partition coefficient, Kow,  
of brominated flame retardants 



Example: BFR Property Data 
In many cases, the data available for one chemical 

and one property show high variability: 

 

 

 

 
 

 

G. Stieger et al.,  
Chemosphere (2014),  
116, 118–123.  



Example: BFR Property Data 
In many cases, the data available for one chemical 

and one property show high variability: 

 

 

 

 
 
 

This makes it difficult to identify reliable data points 
and indicates problems with data quality. 

G. Stieger et al.,  
Chemosphere (2014),  
116, 118–123.  



Example: Kow of DBDPE 
Look up decabromodiphenyl ethane in ECHA 

database: 

! 



Example: Kow of DBDPE 
Look up Kow value of DBDPE 



Example: Kow of DBDPE 
Relationship between Kow and MW  

for structurally related BFRs: 
14 monoaromatic BFRs and 9 BFRs with two aromatic rings 
most Kow data follow a linear relationship of log Kow vs. MW 
use these data to derive log Kow = 0.0125·MW + 0.3034.    

G. Stieger et al.,  
Chemosphere (2014),  
116, 118–123.  



Example: Kow of DBDPE 
Relationship between Kow and MW  

for structurally related BFRs: 
14 monoaromatic BFRs and 9 BFRs with two aromatic rings 
most Kow data follow a linear relationship of log Kow vs. MW 
use these data to derive log Kow = 0.0125·MW + 0.3034.    

DBDPE:  
too low by 9 log units 

G. Stieger et al.,  
Chemosphere (2014),  
116, 118–123.  



Lack of Data on PBT Properties 
Measured data on degradation half-lives, 

bioconcentration factors and aquatic toxicity very limited 

UNEP Year Book 2013, p. 44,  
from Strempel et al. (2012), see 
http://www.unep.org/yearbook/2013/ 



Data Needs: Use and Emission Data 
Example: data on production and uses of chlorinated 

paraffins, CPs 



Data Needs: Use and Emission Data 
Example: data on production and uses of chlorinated 

paraffins, CPs 



Conclusions 
Data often fragmented, incomplete, uncertain 
Methods needed for  

Data evaluation 
 Inter- and extrapolation 

These methods can be established and made 
available. 

However, data collection and evaluation takes time 
and requires expert knowledge. 



Guidance Questions 
 How have you approached the issue of data generation, 

collection and exchange? 
What are, in your experience, the most important data gaps? 
 Can you provide examples of innovative practical measures  

and actions that helped you to advance progress on the 
implementation of the BRS Conventions? 

What strategic actions should national decision-makers  
be encouraged to consider and how can that be achieved? 

What support would be useful for countries, e.g guidance, 
capacity building, etc.?   



Questions for Working Group 2B 
 Requirements regarding data collection for each convention 

 
 Commonalities and differences on the means to collect data, 

the type of data collected, the purpose, etc. 
 

What mechanisms could be put in place to facilitate  
the data collection, management and exchange for the three 
conventions? 
  

 Any experience in this area (positive and negative)? 
 

 How is the conventions-related work organized in the country 
in relation to the overall management of chemicals and waste?  





Problem 1: Poor Data Quality 
ECHA: database with (some, not all!) data  

from registration dossiers 

Many data of poor/terrible quality 

However, wrong data not flagged: difficult to find! 

Increasing “contamination” of ECHA database with 
large fraction of wrong and un-identified data 



Example: Kow of DBDPE 

Look up decabromodiphenyl ethane in ECHA 
database: 



Example: Kow of DBDPE 

Look up Kow value of DBDPE 



What Does the ECHA Do? 
Derek Knight (ECHA) in Basel (SETAC) on May 12, 

2014: 
“If a company tells us the grandmother of the CEO said 
the value is 3.55, this is ok for us.” 

Registration dossiers are not rejected on the basis  
of wrong data.  

The wrong Kow of DBDPE has been there for years  
and has a score of “1 (reliable without restriction)”. 



But It Is Even Worse ... 
ECHA actively  

prevents  
scientists from  
evaluating  
the data  
systematically 



But It Is Even Worse ... 
ECHA actively  

prevents  
scientists from  
evaluating  
the data  
systematically 



Problem 2: Persistence 
Persistence is key quantity in chemicals assessment 

“On the face of it there appears little reason to be concerned about a material which,  
even though present in the environment, is not causing any detectable damage. 
On the other hand, persistent materials, because of this property, will accumulate in the  
environment for as long as they are released. Since the environment is not effective at  
cleansing itself of these materials, they will remain for indefinite periods which were not  
recognized at the time of their original release. The problem could become entirely out 
of control and it would be extremely difficult if not impossible to do anything about it.  
Materials which are strongly persistent can accumulate to rather high levels in the  
environment and effects which would not otherwise be important could become so.”  

M. Stephenson,  
Ecotoxicology & Environmental Safety 1  
(1977), 39–48  
emphasis added by MS 



Problem 2: Persistence 
Persistence is key quantity in chemicals assessment. 

Persistence determines the extent (duration, level)  
of exposure (with a given emission). 



Problem 2: Persistence 
But: serious lack of degradability data 

In particular for chemicals with medium and high 
persistence 

For many chemicals we do not know how persistent 
they actually are! 

Needs: 
systematic testing (large-scale program?), new test designs?  

new structure-degradability relationships 
(BIOWIN is > 20 years old) 



Problem 3: High-Kow Chemicals 
Myth: chemicals with (very) high Kow ... 

 ... do not bioconcentrate or bioaccumulate: Kow cutoff 

 ... do not have aquatic toxicity: solubility cutoff 

 ... can be considered of low concern 



Problem 3: High-Kow Chemicals 
Myth: chemicals with (very) high Kow ... 

 ... do not bioconcentrate or bioaccumulate: Kow cutoff 

 ... do not have aquatic toxicity: solubility cutoff 

 ... can be considered of low concern 

This is the result of experimental artifacts 



Problem 3: High-Kow Chemicals 
Chemicals with (very) high Kow are (very) difficult to test 

 low water solubility 

slow uptake 



Problem 3: High-Kow Chemicals 
Chemicals with (very) high Kow are (very) difficult to test 

 low water solubility 

slow uptake 

But they do bioaccumulate: 
 log BAF = 6.1–7.1 for DBDPE1 

 log BAF = 3.3–6.1 for BTBPE2  

Low water solubility not relevant for toxicity assessment 
because dominant uptake route is diet. 

1  M.-J. He et al., Sci. Total Environ. 419 (2012), 109–115 
2  J.-P. Wu et al., Environment International 37 (2011), 210–215 



Problem 3: High-Kow Chemicals 
Chemicals with (very) high Kow are (very) difficult to test 

 low water solubility 

slow uptake 

But they do bioaccumulate: 
 log BAF = 6.1–7.1 for DBDPE 

 log BAF = 3.3–6.1 for BTBPE 

Low water solubility not relevant for toxicity assessment 
because dominant uptake route is diet. 

New test systems, new testing strategies? Need to 
avoid “absence of evidence is evidence of absence”! 



Problem 4: Lock-In Problem 

Lock-in problem:  
structurally similar chemicals are used to replace  

a problematic chemical   
problem is perpetuated 

http://www.unep.org/yearbook/2013/, p. 45 



32 
 “New” POP-Like Substances: 

Brominated Flame Retardants  

PBDEs: 
included in  
Stockholm Convention 
in 2009 



33 
 “New” POP-Like Substances: 

Brominated Flame Retardants  

now: many other BFRs 

Å. Bergman et al., Environ. Intern. 49 (2012), 57–82 

PBDEs: 
included in  
Stockholm Convention 
in 2009 
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 “New” POP-Like Substances: 

Chlorinated Paraffins (CPs)  

PCBs – 
production 1930–1990:  
approx. 1.5 106 t 



35 
 “New” POP-Like Substances: 

Chlorinated Paraffins (CPs)  

PCBs – 
production 1930–1990:  
approx. 1.5 106 t 

CPs – 
current global production:  
> 500 000 t per year (!)1 

1 H. Fiedler, Handbook of Environmental Chemistry (2010) 

to
nn

es
 

CP production in China1 



PCB and SCCP concentrations in a sediment core 

PCBs chlorinated n-alkanes  
(chlorinated paraffins, CPs) 

Lake Thun 

Chlorinated Paraffins: Concentrations 

S. Iozza et al., Environ. Sci. Technol. 42 (2008), 1045–1050 



Chlorinated Paraffins: 
Stockholm Convention 

Assessment of SCCPs by POP Review Committee  
is on hold. 

No agreement on SCCP properties  

POP Review Committee will re-consider SCCPs  
in fall 2015. 

Call for research: scientific input on POPs properties  
of SCCPs needed 



From Kow to Bioaccumulation 

DBDPE bioaccumulates strongly: log BAF = 6.1–7.1   
(He et al. 2012) 

M.-J. He et al., Sci. Total Environ. 419 (2012), 109–115 



From Kow to Bioaccumulation 

DBDPE bioaccumulates strongly: log BAF = 6.1–7.1   
(He et al. 2012) 

 
 
Hypothesis: Kow cutoff for bioaccumulation is an artifact.   

M.-J. He et al., Sci. Total Environ. 419 (2012), 109–115 
M. Jonker, S. van der Heijden, Environ. Sci. Technol. 41 (2007), 7363–7369 



Toxicity of High-Kow Chemicals 
Is there a solubility cutoff for the aquatic toxicity  

of high-Kow chemicals? 

Baseline toxicity as a function of log Kow: 

Ph. Mayer, F. Reichenberg, Environ. Toxicol. Chem. 25 (2006), 2639–2644  

log of aqueous 
concentration 

log Kow 

LC50 



Toxicity of High-Kow Chemicals 
Is there a solubility cutoff for the aquatic toxicity  

of high-Kow chemicals? 

Baseline toxicity and solid solubility functions of log Kow: 

log of aqueous 
concentration 

log Kow 

LC50 

solubility of solid 

solubility 
cutoff 

Ph. Mayer, F. Reichenberg, Environ. Toxicol. Chem. 25 (2006), 2639–2644  



Toxicity of High-Kow Chemicals 
Is there a solubility cutoff for the aquatic toxicity  

of high-Kow chemicals? 

Baseline toxicity and sub-cooled liquid solubility  
functions of log Kow: 

log of aqueous 
concentration 

log Kow 

LC50 

solubility of sub-cooled liquid 

no solubility 
cutoff! 

uptake slow, 
effects take time, 
not visible in acute tests, 
but if persistent (POPs!), 
the chemicals have  
enough time to exert  
these effects 

Ph. Mayer, F. Reichenberg, Environ. Toxicol. Chem. 25 (2006), 2639–2644  



Call for Research 

No Kow cutoff for bioaccumulation 

No solubility cutoff for aquatic toxicity 

Generate new/more bioaccumulation and toxicity data  
for high-Kow chemicals 



How Many POPs? 



 Screening Assessment of POPs 

Thresholds for identification of potential POPs 
(Annex D of Stockholm Convention on POPs) 
 P: t1/2 in water > 60 days 
 B: BCF or BAF > 5‘000 
 T: no threshold defined – REACH threshold used 
 LRTP: t1/2 in air > 2 d 

 
Evaluated for 95 000 chemicals1 

1: M. Scheringer et al., Atmos. Pollut. Res. 3 (2012), DOI: 10.5094/APR.2012.044 



Potential POPs: Halogenation Patterns 

M. Scheringer et al., Atmos. Pollut. Res. 3 (2012), DOI: 10.5094/APR.2012.044 

Potential POPs: 574 in total 

 

 

 

 

 

 

Uncertainty: 191–1201 potential POPs 

all structures and properties available  
from http://www.atmospolres.com 



But It Is Even Worse ... 
ECHA actively  

prevents  
scientists from  
evaluating  
the data  
systematically 
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