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The “Health-Related Indicator Value” concept

The number of non-regulated issues for drinking water will
continue to rise due to (1) a further increase in the input of
anthropogenic trace substances and (2) drastical improve-
ments of methods. In fact, for the majority of the newly iden-
tified substances, there are no or only insufficient toxicologi-
cal data. As a consequence, a comprehensive toxicological
assessment is not possible. Nevertheless, in the context of
drinking water provision, assessment of the potential health
risks of such water-bound substances is indispensable. In re-
sponse to this requirement, the German Environment Agency
(UBA) published the recommendation “Bewertung der
Anwesenheit teil- oder nicht bewertbarer Stoffe im
Trinkwasser aus gesundheitlicher Sicht” (“Assessment of sub-
stances contained in drinking water resources that cannot (yet)
or only partially be evaluated from a health-related point of
view”) already in 2003 after consulting the German Drinking
Water Commission (UBA 2003). This recommendation is
commonly known as “Health-Related Indicator Value con-
cept” (“Health-Related Indicator Value (HRIV) concept”;
“GOW-Konzept ,” “Konzept des gesundhei t l ichen
Orientierungswertes”), which has proven to be a valuable tool

and has been accepted by various stakeholder groups includ-
ing public health authorities, water suppliers, and consumer
organizations. The HRIV concept provides an instrument to
estimate event-related immediate potential risks within a nar-
row time frame. The resulting management options ensure the
security of drinking water supplies. At the same time, the
harmonized approach within the administrative sphere pro-
vides legal certainty.

Theoretical background
for the Health-Related Indicator Value
concept

The HRIV concept is founded on substance-related toxicolog-
ical data available for human-relevant modes of action such as
genotoxicity or neurotoxicity. The HRIV has been designed as
a precautionary value to protect human health; in practice, an
HRIV is set at a level so low that completion of data acquisi-
tion usually leads to the same or even higher values, but never
to a lower value than initially set. Even though toxicological
data are lacking, the HRIV1 with a value of 0.1 μg/L meets the
minimum requirements of §6 (1) of the German Drinking
Water Directive (“Trinkwasserverordnung”; TrinkwV 2001),
according to which no concern to human health may occur
after life-long exposure to a potentially contaminated drinking
water.

The prescribed HRIV (concentration range between
0.01 μg/L and more than 3.0 μg/L) results in a set of potential
measures to minimize the concentrations of contaminants
(Fig. 1). The scientific basis for this procedure becomes more
robust by including recurrently the most recent toxicological
experimental test strategies to extend the theoretical concept
accordingly. The HRIV also meets the requirements for risk
management on the basis of scientifically reliable data.
Although there is enormous progress in the field of in vitro
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toxicology, this development has so far not been implemented
into current assessment strategies used by authorities. The
HRIV concept, however, tries to implement such develop-
ments by adapting the theoretical concept applied so far,
which is used to derive a HRIVon the basis of conventional
evaluation strategies. Thus, scientific progress finds its way
into regulatory practice.

Experimental procedure
of the Health-Related Indicator Value concept

Conventional toxicity assessment allows the investigation of
only a limited number of substances using expensive and
time-consuming animal testing. Since the results obtained
are often inconsistent with human biology and pathophysiol-
ogy and since the procedure gives rise to ethical concerns
based on animal welfare considerations, a shift of paradigm
is underway in experimental toxicology, which is described in
detail in, e.g., the “Toxicity Testing in the 21st Century
(Tox21)” report (National Research Council 2007). The new
strategy uses in vitro testing on human cells allowing a pre-
diction of the potential in vivo effects by identification of
toxicological key mechanisms. In practice, this approach is
based on “High-Throughput-Screening” (HTS) strategies
(Garcia et al. 2016) and the “Adverse Outcome Pathway”
(AOP) concept (Ankley et al. 2010; Russom et al. 2014;
Villeneuve et al. 2014a, b). Internationally, there are extensive
research programs with the following aims:

& Identification of in vitro test strategies to detect modes of
action leading to adverse effects,

& detection of signature patterns of in vitro tests, which im-
prove the prediction of in vivo effects,

& prioritization of substances for a further toxicological as-
sessment, and

& risk assessment regarding health hazards by identification
of toxicological patterns using in vitro tests.

The implementation of this strategy allows toxicity testing
beyond environmentally irrelevant high-dosage studies.
Substance patterns of anthropogenic trace substances identi-
fied so far provide evidence of exposure in the low-dose
ranges. Taking into account that a “zero” exposure cannot be
achieved in practice, the toxicological safety of anthropogenic
trace substances should be characterized instead of the toxico-
logical risk. For experimental work, this means the detection
of primary modes of action.

Motivation and contents of this Special Issue

This Special Issue of Environmental Science and Pollution
Research comprises selected papers presented at the interna-
tional symposium on “Effect-related evaluation of anthropo-
genic trace substances—concepts for genotoxicity, neurotox-
icity and endocrine effects” held at RWTHAachen University
in October 2015. The purpose of the symposium was to pres-
ent the essential outcomes of the joint research project “Tox-
Box—a new approach for evaluating anthropogenic trace sub-
stances in drinking water” funded by the German Federal
Ministry for Science and Education (BMBF) from 2012 to
2015, and to stimulate the scientific exchange on recent
cutting-edge research using effect-based methods in environ-
mental science. Within the Tox-Box project, a holistic

Fig. 1 Summary of the Health-
Related Indicator Value (HRIV;
“GOW” values depending on
available toxicological data sets. *
GOW1 was set as the initial value
for substances with no
toxicological data available. **
Since GOW2 was defined later
than GOW1, its number is higher
although the unit value is lower
(with permission from Grummt
et al. 2013)
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approach towards a harmonized testing strategy for exposure-
and hazard-based risk management of anthropogenic trace
substances in drinking water to secure a long-term drinking
water supply has been developed (Grummt et al. 2013). The
main task of the Tox-Box consortium was to enhance the
existing Health-Related Indicator Value concept (German:
GOW-Konzept—Gesundheitlicher Orientierungswert)
through development and prioritization of additional
endpoint-related testing strategies for genotoxicity, neurotox-
icity, germ cell damage, and endocrine effects. In this context,
substance-specific modes of action were identified and char-
acterized. Toxicological data collected by the 12 Tox-Box
partners were evaluated and weighted to structure a hierarchi-
cal testing strategy for an improved risk assessment. A tech-
nical guidance document for exposure and hazard-based risk
management of anthropogenic trace substances in drinking
water is underway.

In detail, 12 communications on effect-related assessment
of anthropogenic trace substances in respect to various modes
of action such as genotoxicity, neurotoxicity, and endocrine
effects are presented in this Special Issue, elucidating the fol-
lowing topics:

& Comparison of in vitro test systems using bacterial and
mammalian cells for genotoxicity assessment within the
Health-Related Indication Value (HRIV) concept; Prantl
et al. (2018)

This paper suggests a genotoxicity test battery consisting
of (1) either the Ames fluctuation test with two tester
strains, the umu test, and the micronucleus test or (2)
the Ames fluctuation with five tester strains, and the mi-
cronucleus test.

& In search of a comprehensible set of endpoints for the
routine monitoring of neurotoxicity in vertebrates: sensory
perception and nerve transmission in zebrafish (Danio
rerio) embryos; Stengel et al. (2018)

This communication introduces a strategy for neurotox-
icity testing on the basis of neuromast degeneration and
acetylcholinesterase inhibition as enhancements of the
standardized zebrafish embryo toxicity test.

& A hierarchical testing strategy for micropollutants in
drinking water regarding their potential endocrine-
disrupting effects towards health-related indicator values;
Kuckelkorn et al. (2018)

These authors propose a tiered test strategy for potential
endocrine effects (hormonal effects on reproduction and
sexual development) and inclusion of this endpoint into
the HRIV concept.

& An in vitro approach for water quality determination: ac-
tivation of NF-kappaB as marker for cancer-related stress
responses induced by anthropogenic pollutants of drink-
ing water; Spitta et al. (2018)

This group discusses the suitability of an NF-kappaB-
based cell assay for the detection of cytotoxicity and
cancer-related stress responses for the assessment of
drinking water-relevant contaminants.

& p53 Induction and cell viability modulation by genotoxic
individual chemicals and mixtures; Di Paolo et al. (2018)

This study attempts to balance cytotoxicity and reporter
gene-based responses towards the use of a p53 induction
cell assay for genotoxicity assessment of water
contaminants.

& In vitro tools for the toxicological evaluation of sediments
and dredged materials: intra- and inter-laboratory compar-
isons of chemical and bioanalytical methods; Eichbaum
et al. (2018)

This paper recommends the micro-EROD assay using
H4IIE cells for the detection and assessment of dioxin-
like contaminants in sediments and dredged materials.

& (Anti-)estrogenic and (anti-)androgenic effects in waste-
water during advanced treatment: comparison of three
in vitro bioassays; Gehrmann et al. (2018)

This communication highlights the necessity of enhanced
treatment of hospital wastewaters with regard to endo-
crine effectiveness with particular emphasis to the role of
antagonists.

& Alterations in locomotor activity of feeding zebrafish lar-
vae as a consequence of exposure to different environmen-
tal factors; Kopp et al. (2018)

The study provides basic understanding of the impact of
environmental conditions relative to non-chemical stress
on zebrafish larvae behavior as a promising endpoint for
neurotoxicity.

& Effectivity of advanced wastewater treatment: reduction
of in vitro endocrine activity and mutagenicity but not of
in vivo reproductive toxicity; Giebner et al. (2018)

This communication is paper provides evidence that anti-
estrogenic compounds and substances causing reproduc-
tive toxicity in mud snails can survive even a series of
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different enhanced waste water treatments, including
ozonation.

& Application of effect-directed analysis to identify muta-
genic nitrogenous disinfection by-products of advanced
oxidation drinking water treatment; Vughs et al. (2018)

The authors document the suitability of effect-directed
analysis for the detection and identification of nitrogen-
containing disinfection by-products (N-DBPs) formed
during advanced oxidation UV drinking water treatment.

& Comparative study of dioxin contamination from forest
soil samples (BZE II) by mass spectrometry and EROD
bioassay; Mertes et al. (2018)

The group highlights the importance of a humic sub-
stances clean-up of soil extracts prior to EROD assays
to avoid interference of non-persistent bioactive com-
pounds with bioanalytical equivalents (BEQs).

& Identification of three mechanism-specific transcriptome
signatures using Danio rerio embryos; Hausen et al.
(2018)

In an attempt to identify discriminative genes as markers
for specific contaminants, this manuscript identifies
chemical class-related transcriptome signatures in
zebrafish.

Funding information The project Tox-Boxwas supported by the German
Federal Ministry of Education and Research (BMBF) (funding number
02WRS1282I). Tox-Box was a constitutive part of the BMBF action plan
“Sustainable water management (NaWaM)” and was integrated in the
BMBF frame program “Research for sustainable development FONA.”
It was part of the funding scheme “Risk Management of Emerging
Compounds and Pathogens in the Water Cycle (RiSKWa).”

References

Ankley GT, Bennett RS, Erickson RJ, Hoff DJ, Hornung MW, Johnson
RD, Mount DR, Nichols JW, Russom CL, Schmieder PK, Serrrano
JA, Tietge JE, Villeneuve DL (2010) Adverse outcome pathways: a
conceptual framework to support ecotoxicology research and risk
assessment. Environ Toxicol Chem 29:730–741

Di Paolo C, Muller Y, Thalmann B, Hollert H, Seiler TB (2018) p53
induction and cell viability modulation by genotoxic individual
chemicals and mixtures. Environ Sci Pollut Res Int. https://doi.org/
10.1007/s11356-017-8790-2

Eichbaum K, Brinkmann M, Nuesser L, Gembe C, Ohlig M, Buchinger
S, Reifferscheid G, Hecker M, Giesy JP, Hollert H (2018): In vitro
tools for the toxicological evaluation of sediments and dredged ma-
terials: intra- and inter-laboratory comparisons of chemical and
bioanalytical methods. Environ Sci Pollut Res Int, DOI: https://
doi.org/10.1007/s11356-017-0094-z. Evaluation from the health
point of view of the presence in drinking-water of substances that

are not (yet) possible or only partially possible to evaluate.
Recommendation of the Federal Environment Agency of Germany
(UBA) after Hearing the Drinking-water Commission of the Federal
Ministry of Health, at https://www.umweltbundesamt.de/en/
document/evaluation-from-the-point-of-view-of-health-of-the

Garcia GR, Noyes PD, Tanguay RL (2016) Advancements in zebrafish
applications for 21st century toxicology. Pharmacol Ther 161:11–21

Gehrmann L, Bielak H, Behr M, Itzel F, Lyko S, Simon A, Kunze G,
Dopp E, Wagner M, Tuerk J (2018) (Anti-)estrogenic and (anti-
)androgenic effects in wastewater during advanced treatment: com-
parison of three in vitro bioassays. Environ Sci Pollut Res Int.
https://doi.org/10.1007/s11356-016-7165-4

Giebner S, Ostermann S, Straskraba S, Oetken M, Oehlmann J, Wagner
M (2018) Effectivity of advanced wastewater treatment: reduction
of in vitro endocrine activity and mutagenicity but not of in vivo
reproductive toxicity. Environ Sci Pollut Res Int. https://doi.org/10.
1007/s11356-016-7540-1

Grummt T, Kuckelkorn J, Bahlmann A, Baumstark-Khan C, Brack W,
Braunbeck T, Feles S, Gartiser S, Glatt H, Heinze R, Hellweg CE,
Hollert H, Junek R, Knauer M, Kneib-Kissinger B, Kramer M,
Krauss M, Küster E, Maletz S, Meinl W, Noman A, Prantl E-M,
Rabbow E, Redelstein R, Rettberg P, Schadenboeck W, Schmidt C,
Schulze T, Seiler T-B, Spitta L, Stengel D,Waldmann P, Eckhardt A
(2013) Tox-Box: securing drops of life—an enhanced health-related
approach for risk assessment of drinking water in Germany. Environ
Sci Eur 25:27. https://doi.org/10.1186/2190-4715-25-27

Hausen J, Otte JC, Legradi J, Yang L, Strahle U, Fenske M, Hecker M,
Tang S, Hammers-Wirtz M, Hollert H, Keiter SH, Ottermanns R
(2018) Fishing for contaminants: identification of three mechanism
specific transcriptome signatures using Danio rerio embryos.
Environ Sci Pollut Res Int. https://doi.org/10.1007/s11356-017-
8977-6

Kopp R, Legler J, Legradi J (2018) Alterations in locomotor activity of
feeding zebrafish larvae as a consequence of exposure to different
environmental factors. Environ Sci Pollut Res Int. https://doi.org/10.
1007/s11356-016-6704-3

Kuckelkorn J, Redelstein R, Heide T, Kunze J, Maletz S, Waldmann P,
Grummt T, Seiler TB, Hollert H (2018) A hierarchical testing strat-
egy for micropollutants in drinking water regarding their potential
endocrine-disrupting effects-towards health-related indicator values.
Environ Sci Pollut Res Int. https://doi.org/10.1007/s11356-017-
0155-3

Mertes F, Mumbo J, Pandelova M, Bernhoft S, Corsten C, Henkelmann
B, Bussian BM, Schramm KW (2018) Comparative study of dioxin
contamination from forest soil samples (BZE II) by mass spectrom-
etry and EROD bioassay. Environ Sci Pollut Res Int. https://doi.org/
10.1007/s11356-016-7558-4

National Research Council (2007) Toxicity testing in the 21st century: a
vision and a strategy. The National Academies Press, Washington,
DC. https://doi.org/10.17226/11970

Prantl EM, Kramer M, Schmidt CK, Knauer M, Gartiser S, Shuliakevich
A, Milas J, Glatt H, Meinl W, Hollert H (2018) Comparison of
in vitro test systems using bacterial and mammalian cells for
genotoxicity assessment within the health-related indication value
(HRIV) concept. Environ Sci Pollut Res Int. https://doi.org/10.1007/
s11356-016-8166-z

Russom CL, LaLone CA, Villeneuve DL, Ankley GT (2014)
Development of an adverse outcome pathway for acetylcholinester-
ase inhibition leading to acute mortality. Environ Toxicol Chem 33:
2157–2169

Spitta LF, Diegeler S, Baumstark-Khan C, Hellweg CE (2018) An in-
vitro approach for water quality determination: activation of NF-
kappaB as marker for cancer-related stress responses induced by
anthropogenic pollutants of drinking water. Environ Sci Pollut Res
Int. https://doi.org/10.1007/s11356-016-7901-9

3948 Environ Sci Pollut Res (2018) 25:3945–3950

https://doi.org/10.1007/s11356-017-8790-2
https://doi.org/10.1007/s11356-017-8790-2
https://doi.org/10.1007/s11356-017-0094-z
https://doi.org/10.1007/s11356-017-0094-z
https://www.umweltbundesamt.de/en/document/evaluation-from-the-point-of-view-of-health-of-the
https://www.umweltbundesamt.de/en/document/evaluation-from-the-point-of-view-of-health-of-the
https://doi.org/10.1007/s11356-016-7165-4
https://doi.org/10.1007/s11356-016-7540-1
https://doi.org/10.1007/s11356-016-7540-1
https://doi.org/10.1186/2190-4715-25-27
https://doi.org/10.1007/s11356-017-8977-6
https://doi.org/10.1007/s11356-017-8977-6
https://doi.org/10.1007/s11356-016-6704-3
https://doi.org/10.1007/s11356-016-6704-3
https://doi.org/10.1007/s11356-017-0155-3
https://doi.org/10.1007/s11356-017-0155-3
https://doi.org/10.1007/s11356-016-7558-4
https://doi.org/10.1007/s11356-016-7558-4
https://doi.org/10.17226/11970
https://doi.org/10.1007/s11356-016-8166-z
https://doi.org/10.1007/s11356-016-8166-z
https://doi.org/10.1007/s11356-016-7901-9


Stengel D, Wahby S, Braunbeck T (2018) In search of a comprehensible
set of endpoints for the routine monitoring of neurotoxicity in ver-
tebrates: sensory perception and nerve transmission in zebrafish
(Danio rerio) embryos. Environ Sci Pollut Res Int. https://doi.org/
10.1007/s11356-017-0399-y

UBA (Umweltbundesamt) (2003) Bewertung der Anwesenheit teil- oder
nicht bewertbarer Stoffe im Trinkwasser aus gesundheitlicher Sicht.
Bundesgesundheitsbl Gesundheitsforsch Gesundheitsschutz 46:
249–251. https://doi.org/10.1007/s00103-003-05

Villeneuve DL, Crump D, Garcia-Reyero N, Hecker M, Hutchinson TH,
LaLone CA, Landesmann B, Lettieri T, Munn S, Nepelska M,
Ottinger MA, Vergauwen L, Whelan M (2014a) Adverse Outcome
Pathway (AOP) development I: strategies and principles. Toxicol
Sci 142:312–320

Villeneuve DL, Crump D, Garcia-Reyero N, Hecker M, Hutchinson TH,
LaLone CA, Landesmann B, Lettieri T, Munn S, Nepelska M,
Ottinger MA, Vergauwen L, Whelan M (2014b) Adverse outcome
pathway development. II: Best practices. Toxicol Sci 142:321–330

Vughs D, Baken KA, Kolkman A, Martijn AJ, de Voogt P (2018)
Application of effect-directed analysis to identify mutagenic nitrog-
enous disinfection by-products of advanced oxidation drinking wa-
ter treatment. Environ Sci Pollut Res Int. https://doi.org/10.1007/
s11356-016-7252-6

Dr. Tamara Grummt is the head
of the department “Toxicology of
drinking water and swimming
pool water” in the German
Federal Environment Agency.

She is responsible for major
assessments and programs includ-
ing scientific support for rules on
drinking water contaminants. Dr.
Tamara Grummt participates on
many scientific UBA councils as
well as national and international
scientific advisory and review
groups. Her involvement includes
panels on interpretation of emerg-

ing contaminant data for risk assessment and on use of genetic toxicity
data in determining mode of action for these substances. As a coordinator
of international and national research projects in the field of environment
and health, she is also establishing guidelines for drinking and swimming
pool water, resulting in a number of improvements in designing and
integrating biomonitoring programs for risk assessment and prediction,
which in turn have led to a better understanding of particular biomarkers.

Dr. Thomas-Benjamin Seiler is
an assistant professor at the
Department for Ecosystem
Analysis (ESA), Institute of
Environmental Research, RWTH
Aachen University, Germany. He
leads the research group “Effect-
related Ecotoxicology” within
ESA and has more than 10 years
of research experience in ecotoxi-
cology. His research focuses de-
velopment, optimization, adapta-
t i o n a n d a p p l i c a t i o n o f
bioanalytical small-scale cell-
based test systems including the

zebrafish model, with an emphasis on oxidative stress response. He spe-
cializes in integrating equilibrium-based sampling and dosing approaches
into bioanalysis. Thomas-Benjamin is and was (co)-leading various re-
search projects funded among others by EU, German DFG, and German
BMBF. He is a work package leader within the Horizon 2020 project
“GRACE.”

He is active in the field of science and risk communication, founding
member and chair of the SETAC Europe Science and Risk
Communication Interest Group (SCIRIC). Furthermore, he edits an arti-
cle series on the same topic in Environmental Sciences Europe. Since
2017, he is a member of the SETAC Europe Council.

Thomas-Benjamin has published more than 70 peer-reviewed inter-
national and national articles as well as book chapters, 40 of which are
listed in ISI-Web-of-Science.

Thomas Braunbeck Aquatic
Ecology and Toxicology group
of the University Heidelberg.
Thomas Braunbeck (PhD,
Professor) is an expert in aquatic
toxicology working with endo-
crine disruptors, cytopathology,
h i s t o p a t h o l o g y o f f i s h ,
g eno t ox i c i t y a s s e s smen t ,
embryotoxicity, and biomarkers.
He has 18 years of experience in
the area and has published over
150 international articles and
books in this area. As the head
of the section Aquatic Ecology

and Toxicology located at the Department of Zoology, he has supervised
over 30 PhD students and is now working as an associate professor at
Heidelberg University.

Prof. Dr. Braunbeck is e.g., a member of the Societies of
Environmental Toxicology and Chemistry, Ichthyology (GfI),
Environmental Mutagenesis (GUM), The European Association of Fish
Pathologists (EAFP), The Fisheries Society of the British Isles, and The
Marine Biological Association of the UnitedKingdom. Over the years, he
has reviewed manuscripts for over 40 journals like Environmental
Toxicology and Chemistry (Editorial Board), Environmental Science
and Technology, Aquatic Toxicology Canadian Journal of Fisheries and
Aquatic Sciences, Cancer Research, Reviews of Environmental
Toxicology and Chemistry, Diseases of Aquatic Organisms (Associate
Editor), the Journal of Fish Biology, and the Science of the Total
Environment. He has been a reviewer for various grant organizations,
e.g., the National Institute of Health of the United States of America,

Environ Sci Pollut Res (2018) 25:3945–3950 3949

https://doi.org/10.1007/s11356-017-0399-y
https://doi.org/10.1007/s11356-017-0399-y
https://doi.org/10.1007/s00103-003-05
https://doi.org/10.1007/s11356-016-7252-6
https://doi.org/10.1007/s11356-016-7252-6


National Science Foundation of the United States of America, the Swiss
National Fonds, the Austrian State Science Foundation, and National
Environmental Research Council of the United Kingdom. Dr.
Braunbeck is a member of the advisory board of the German
Environmental Protection Agency (UBA) for ecotoxicological testing
methods, the advisory board of the German Federal Minister for
Education and Science (BMBF), and the OECD expert group for
“Endocrine Disruptors,” a member and deputy chairman of the DIN com-
mittee “Suborganismic Test Methods - Fish Embryo Test” (German
Institute for Normation), and a member of the DIN expert group
“Suborganismic Test Methods - Cytotoxicity Tests” (German Institute
for Normation).

Henner Hollert is a full professor
and director of the Department for
Ecosystem Analysis, Institute of
Environmental Research, RWTH
Aachen University, Germany.
Furthermore, he is an adjunct pro-
fessor at the Universities of
Chongqing and Nanjing and
Tongji University in Shanghai
(China).

He is expert in bioanalytical
environmental toxicology, aquatic
toxicology, development and val-
idation of in vitro bioassays, sed-
iment and soil toxicology, waste-

and groundwater investigations, effect-directed analysis, and weight-of-
evidence approaches. From 2010 to 2013, he was the speaker and one of
the PIs of the joint project DanTox (funded by the German Federal
Ministry of Education and Research). He is one of the PIs within the
German Excellence Cluster Tailor made fuels from biomass at RWTH
Aachen University, head of the working group on bioassays in the
European Norman Network, and one of the co-authors of the report on
effect-based tools of the European Commission.

In 2012, he was chair of the local organizing committee of the SETAC
World Congress in Berlin and one of the organizers of the German-
American Frontiers of Science Symposia (US National Academy of
Science and Humboldt Foundation). He is a council member of the
Society Environmental Toxicology and Chemistry, Europe-German
Language Branch (president in 2004) and is one of the Core group mem-
bers of BioSC (Bioeconomy Science Centre).

He is the Editor in Chief of Environmental Sciences Europe, the
relaunch of Umweltwissschaften und Schadstoffforschung (UWSF) as
the first international Open Access Journal in Environmental Sciences
at Springer publishers. Since 2005, he is an editor/editorial board member
at Environ Sci Poll Res and subject editor of J. Soils Sediments. Since
2016, he is the Associate Editor of Science of the Total Environment. He
has published more than 250 peer-reviewed international and national
articles as well as book chapters in this area (> 200 listed in ISI-Web-of-
Science).

3950 Environ Sci Pollut Res (2018) 25:3945–3950


	Editorial:...
	The “Health-Related Indicator Value” concept
	Theoretical background for the Health-Related Indicator Value concept
	Experimental procedure of the Health-Related Indicator Value concept
	Motivation and contents of this Special Issue
	References


