
Monika Nendza1, Verena Kosfeld2, Christian Schlechtriem2

1Analytisches Laboratorium, Luhnstedt, Germany, 2Fraunhofer IME, Schmallenberg, Germany

Acknowledgements: German Environment Agency (Umweltbundesamt) FKZ 3722 65 402 0: 
Integrated assessment strategy for the assessment of aquatic and terrestrial bioaccumulation.

Introduction
The evaluation of bioaccumulation potential is one of the fundamental 
elements of environmental risk assessment for chemical regulation. 
Integrated Approaches to Testing and Assessment (IATA) have 
multiple tiers that combine in silico, in vitro, and invertebrate testing 
with established in vivo data. The aim is to reduce the need for 
animal testing and improve regulatory efficiency. 

Scope
 Evaluation of log KOW variability relative to regulatory thresholds

 Analysis of log KOA variability to exclude bioaccumulation in air 
breathing organisms

 Comparison of the predictivity of QSARs for classifying non-B/B/vB
substances

Results
 Variability (≥ 1 log unit) of measured and calculated log KOW values

across a range from < 0 to > 8 without systematic pattern (n=173)

 Limited variability of low log KOA values (< 5) to indicate unlikely 
bioaccumulation in air-breathing organisms

 Varied BCF QSAR estimates, yet proper classification of non-B/B/vB

Variability of log KOA

References: UBA 2026 (Report for FKZ 3722 65 402 0; in press), Nendza et al. 2025
https://doi.org/10.1186/s12302-025-01072-2. 

Regulatory thresholds
e.g. log KOW 3 or 4.5
A reduced approach with 
only two independent log 
KOW estimates may be 
sufficient for determining 
whether the true log KOW
value is far below or much  
above a certain threshold. 
The closer the log KOW
values are to, e.g., 3.0 or 
4.5, the higher is the 
required accuracy and 
precision of the estimates.

Scatterplot of log KOW values obtained by different experimental and computational 
methods. The x-axis represents 173 case study chemicals sorted by increasing mean log 
KOW, the y-axis shows the range of the log KOW data for each chemical (Nendza et al. 2025). 

Conclusions
 The key role of log KOW data in environmental assessments calls for 

considering its accuracy and precision, e.g. when a substance is to 
be classified as potentially bioaccumulative.

 Measured log KOW, log KOA and BCF values are not reliable per se.

 Consensus modelling based on several independent methods is 
recommended for consolidating log KOW and log KOA values.

 The reliability of BCF QSAR predictions should be evaluated in the 
context of, e.g., read-across from similar substances, evidence 
from log KOW  and biohalf-lifes, and in vitro assays (see P-Mo143).

Tiered assessment strategy for bioaccumulation 

= Evaluate against 
regulatory threshold of concern 
Move to higher tier if data is 
not conclusive; 

“SP”= Secondary Poisoning; 
“?” = Inconclusive data

(1) Accumulation not predominantly in lipid; (2) Accumulation of ionisable substances; (3) Accumulation of superhydro-
phobic substances; (4) Evaluation of test data / selection of test depends on regulatory questions; (5) In case of no aquatic
bioaccumulation, move to assessment for air breathing organisms; (6) The “best” BCF is used to evaluate the hazard for 
Secondary Poisoning in a separate hazard assessment (UBA 2026).

QSARs for classifying non-B/B/vB substances
Comparative analyses of the performance of different methods for 
calculating log BCF fish QSAR data for 26 case study chemicals. 

Tiered assessment strategy 
for bioaccumulation in water-
breathing organisms: Mode of 
aquatic bioaccumulation: 
Predominantly in lipid.

Consensus log KOW
The consolidation of 
variable log KOW values 
is possible using the 
(weighted) average of 
5+ valid measured and 
estimated data per 
chemical. Consensus 
log KOW values are 
robust and highly 
reproducible (usually 
within 0.2 log units). 

Variability of log KOW values obtained by different experimental 
and computational methods for 62 case study chemicals with 
estimated log KOW values around 4.5. The x-axis shows the 
range of log KOW data for each chemical, the y-axis represents 
the case study chemicals sorted by increasing mean log KOW,. 

Variability of log KOW

Consensus log KOA
The limited variability of 
low log KOA values (within 
one order of magnitude) 
allows a reduced approach 
to assess substances 
against the threshold of 5 
for unlikely bioaccumulation 
in air-breathing organisms. 

BCF QSARs
Measured BCF values 
(including those in different 
QSAR training sets) are 
often inconsistent, resulting 
in varied QSAR estimates. 
Despite considerable 
scatter, particularly in the 
nonB range, they generally 
classify non-B or B/vB
substances correctly.

Correlation matrix (regression coefficients r) of the estimates by different 
methods for calculating log BCF fish QSAR data of 26 case study chemicals, 
the mean calculated and experimental log BCF values, and the consolidated 
log KOW (UBA 2026).

Variability of measured BCF values (including 
those in different QSAR training sets) for 26 
case study chemicals (UBA 2026).

Scatterplot of consolidated and overall mean log KOA values of 173 
case study chemicals obtained by different experimental and 
computational methods. The red lines indicate less variability of low 
log KOA values (< 7) as compared to higher log KOA values (UBA 2026).

Performance of different methods for calculating log BCF fish QSAR data 
of 26 case study chemicals. The solid black line is the 1:1 line. The light 
red lines represent the threshold for B (BCF > 2000) and the dark red 
lines represent the threshold for vB (BCF > 5000) (UBA 2026).
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