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This special issue of ESPR includes selected papers from the
12th Forum of the International HCH and Pesticides
Association (IHPA) (Vijgen et al. 2015) as well as selected
contemporary case studies on persistent organic pollutants
(POPs). Core IHPA themes (www.ihpa.info) addressed in
this issue include the management of pesticide/POPs stock-
piles (Van Thuong et al. 2014; Pieterse et al. 2015; Vijgen
et al. 2011); pollution by HCH and other POPs at former
production site (Amirova and Weber 2015; Torres et al.
2013; Wimmerová et al. 2015; Wycisk et al. 2013); and ac-
tions and proposals for moving towards solutions for legacy
POPs contamination (Vijgen et al. 2013).

A special session at the 12th Forum addressed the health
consequences of pesticides and related POPs further contrib-
uting to recent review on the estimated external cost of endo-
crine disrupting chemicals in the EU (157 Billion Euro/year)
with the largest effect estimated from pesticides (Trasande
et al. 2015). The papers published in this special issue dem-
onstrate that low levels of pesticides can significantly alter

concentrations of hormones in children and influence sexual
maturation (Croes et al. 2014); result in a developmental dis-
order (Sisto et al. 2015) induce liver diseases (Carvalho et al.
2014); and cancer (Porta 2014). Another study shows the in-
fluence of Dioxin on sperm quality (Galimova et al. 2014).

Key conclusions from the 12th Forum were compiled in a
consensus statement called the Kiev Declaration (IHPA 2013;
Vijgen et al. 2015).

In this editorial, we particularly want to highlight the scale
of the contemporary challenge for the safe management and
effective destruction of POPs and associated contamination in
industrial countries; the slow progress in addressing PCB
stockpiles and contamination in developing countries; and, as
new POPs are added to the Stockholm Convention, the in-
creasing stockpiles of POPs now including brominated flame
retardants (PBDEs, HBCD and HBB) and PFOS and related
precursors as first perfluorinated alkylated substances (PFASs)
which must be addressed. Progress in dealing with the POPs
originally listed in the convention has been painfully slow, and
it is vital that together we should find a better way forward.

Three recent examples with some widespread contamina-
tion highlighted in the selected case-studies show how even
industrial countries with adequate destruction capacity of
modern technology and a well-established regulatory frame-
work—including clear lines of responsibility for the compe-
tent authorities—can still struggle to manage POPs in an en-
vironmentally sound, manner. The first case, described by
Lysychenko et al. (2015)), details how the government of
Ukraine excavated approximately 20,000 t of BHCB waste^
from a large, poorly engineered, landfill in which it had been
dumped during 30 years of organochlorine solvent produc-
tion. The waste followed the common route of being exported
for destruction by hazardous waste incineration in Europe and
much of it was accepted by a Polish operator. The Polish
incineration facility, however, was not appropriate for dealing
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with this quantity of POPs waste as can be seen in a film made
by Polish journalists which clearly shows how the incineration
facility was unable to handle and store the POPs waste safely
(http://uwaga.tvn.pl/reportaze,2671,n/the-carcinogenic-hcb-
by-the-baltic-sea,135689.html). Thousands of tonnes of POPs
waste, some in partly torn Bbig bags^ were just piled outside
and only approximately 100 m from the Baltic Sea. Some of
the toxic ash from the incinerator was dumped in a local gravel
pit with a high water table but without any engineering or
environmental protection measures. The capacity of the
incinerator was limited, and the HCB waste is still processed
more than 3 years after the waste was received. The case is
currently being investigated by a state prosecutor and the
company, which is owned by a German investor, needed to
build an appropriate storage facility. Ironically the official
responsible for issuing the permit for the import of this POPs
waste was the current president of the Basel Convention
responsible for the safe transboundary movement of
hazardous waste and its environmentally sound management1.

A second contemporary case of HCB waste excavated
from an organochlorine production site in Austria has caused
widespread contamination of both the environment and of
local residents through contaminated food as a consequence
of releases of HCB during Bdestruction^ in a cement kiln
(Funk et al. 2015; Lysychenko et al. 2015). The HCB waste
was fed into the cement kiln at temperatures which were too
low and some was released, unburned, into the atmosphere.
By this release, the Görtschitztal valley in Kärnten has been
contaminated with HCB being found in fodder, cattle, milk
and humans (Funk et al. 2015). By March 2015, it was report-
ed that 289 cattle and 800 t of milk had been destroyed and
approximately 40,000 t of contaminated fodder (e.g. harvested
grass) from 332 farms had been removed and stored for fur-
ther treatment (Der Kurier 2015; Funk et al. 2015). An inves-
tigation of the case by the BFunk-Commission^ concluded
that the feeding of the cement kiln with HCB waste and the
associated releases took place over 10 to 13 months and was
due to failures by the cement company and also due to a lack
of effective control by the competent authority (Funk et al.
2015). This case is also being investigated by the state prose-
cutor, and it will be interesting to see which stakeholders have
to pay for the extensive damage to the valley and whether any
compensation is extracted to cover the costs of the contami-
nation of humans, animals and food.

The third case, also currently being dealt with by the courts,
relates to the managers of the German company ENVIO, one
of the companies active globally in the management of PCBs,
who are accused of having damaged the environment and the
health of their employees. The company was DIN EN ISO
14001 certified, had a German licence for hazardous waste
management and had received an environmental award

shortly before the contamination was revealed. In spite of this,
the company contaminated their factory area and the staff at
their headquarters in Germany as a result of inadequate con-
trols on the handling, operation, maintenance, storage and
safety measures at the sites. Staff working at the factory was
heavily contaminated with 349 having elevated blood levels
of PCBs (>95th percentile for at least one of the measured
congeners) and blood concentration up to 376 μg/l (6
Indicator-PCBs) (Bullerdieck 2011). Investigations into the
case revealed a range of failures by the competent authorities
(Hoffmeister et al. 2011) these included announcement of all
inspections to the company in advance which is, worryingly,
an increasingly common practice by modern regulators.
Further details are available from the website of a German
media organisation (http://envio.derwesten.de/).

These three contemporary cases of mismanagement of
POPs in industrial countries demonstrate:

& Even in industrial countries, the regulatory framework for
the management and control of POPs is not always effective
and appropriately implemented. This can lead to contamina-
tion of the environment and adverse impacts on humans. In
each case, the lax control by competent authorities (includ-
ing in one case the president of the Basel Convention1) was
a contributory factor to the contamination.

& The DIN EN ISO 14001 accreditation was relied upon by
the regulatory authorities to relax controls (Hoffmeister
et al. 2011) and therefore contributed to the POP contam-
ination. Strict monitoring and review by competent au-
thorities are essential and require professional, well in-
formed and technically competent regulatory authorities.

& The contamination of feed, food, humans and the environ-
ment associated with the purported Bdestruction^ of HCB
waste in the Austrian cement kiln reaffirms the need for
continuous monitoring and careful supervision of POPs
destruction projects including long-term emission moni-
toring (Reinmann et al. 2010; Weber 2007).

& The three examples all relate to the EU, and it is clear that
inadequate resources and attention are currently being al-
located to the implementation of the Stockholm
Convention. Also e-waste including brominated POPs
end up in developing countries (Sindiku et al. 2014;
Sindiku et al. 2015; Babayemi et al. 2014).

& Ultimately, the only long-term solution to the hazards of
POPs is to ensure that the obligations of the Stockholm
Convention to destroy or irreversibly transform the POPs
are strictly applied—including the use of precautionary
concentration thresholds for the lower bounds of destruc-
tion (the Blow POPs^ levels).

It is clear from the recent UNEP status report on the global
management of PCB stockpiles prepared for the 7th
Conference of Parties of the Stockholm Convention in1 See the documentary film from minute 38 on.
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May 2015 (UNEP 2015) that the international community is
really only in the early stage of grappling with the real issues
associated with the effective management and destruction of
POPs stockpiles. The UNEP inventory estimates that only
between 1.6 and 3.1 million tonnes of PCBs and associated
wastes have yet been managed whilst the c. 9.3 million tonnes
of PCB equipment and materials/oils still needs to be elimi-
nated (UNEP 2015).

Also, the development of a UNDP/UNIDO/GEF pro-
ject to destroy POPs stockpiles and deposits with non-
combustion technologies at the former PCB production
site in Slovakia (IHPA 2006) failed the last decade, and
the study of Wimmerová et al. (2015) highlight the
contemporary risk of PCB at this site and its impact
on the population in more than 50-km distance.
Kawamoto et al. (2014) describe the dioxin formation
and control of a non-combustion technology.

Furthermore, PCB stocks are just the tip of the POP-
iceberg when the volumes of newly listed POPs waste
are taken into account—including the 4 to 7 million
tonnes of HCH waste isomers from lindane production
(Vijgen et al 2011) and the enormous volumes of waste
impacted by the first brominated flame retardants now
listed as POPs in the Stockholm Convention (PBDEs,
HBCD, HBB). This issue of ESPR contains the first
review of the monitoring, inventory and related
material/substance flows for PBDE in a developing
country (Nigeria) (Babayemi et al. 2014; Sindiku et al
2014). This study shows that c. 2300 t of c-OctaBDE is
contained in the approximately 2.4 million tonnes of
plastics imported with electronics and e-waste to
Nige r i a s ince 2000 (Babayemi e t a l . 2014) .
Alarmingly, alone the 237,000 t of CRT casings of this
e-waste plastic stockpile is estimated to contain between
2 and 8 t of brominated dioxins and furans (PBDD/F)!2

(Sindiku et al. 2015). Current waste management prac-
tices including open burning, dumping and uncontrolled
recycling inevitably result in environmental and human
contamination (Babayemi et al. 2014). The challenges
that have been highlighted with the management of
these POPs stockpiles reaffirm the recommendation
made by the Stockholm Convention’s POP Review
Committee for the (then) new listed POP-PBDEs
(UNEP 2010). The Committee recommended that coun-
tries being in the position to separate plastics, and par-
ticularly industrial countries, should eliminate PBDEs as
soon as possible rather than allowing them to be includ-
ed in recycled products (UNEP 2010). However, it has

been revealed over the last decade that such POP waste
is frequently exported to developing countries (Breivik
et al. 2011; Baldé et al. 2015) with limited capacity to
handle the waste safely. The inevitable consequence has
been that the recycling of POPs, such as those
contained in WEEE plastics, has caused extensive con-
tamination of sites in developing and in transition coun-
tries (Labunska et al. 2014; Weber et al. 2008). This
contamination continues today.

Last, but certainly not least, the first published inventory of
PFOS and related precursors—listed as first per- and
polyfluorinated alkylated substances (PFAS) in the
Stockholm Convention—have shown that even in an indus-
trialized country such as Turkey PFOS in articles and products
has proved to be virtually untrackable with current regulatory
approaches (Korucu et al. 2014). The clear conclusion of the
study is that improvements are needed to the regulatory frame-
work and controls for POPs and POPs-like substances (includ-
ing other hazardous chemicals) in products and articles
(Korucu et al. 2014).

Taken together, these studies echo our editorial from
the last special ESPR issue by emphasising that a more
integrated approach to the global management of POPs
is required (Weber et al. 2013). Reductions in the levels
of unintentionally produced POPs in current products
(addressed in this special issue by Anezaki et al.
2014; Huang et al. 2014a, b) and highlighted for chem-
ical production in China by Nie et al. (2014) should be
an immediate goal. In the medium term, we need to
substitute the listed POPs as well as the (several hun-
dred) POPs-like substances in current use (Scheringer
et al. 2012; Muir and Howard 2006) with more sustain-
able alternatives. In the medium to long term, we must
aspire to the complete elimination of POPs as promised
by the Stockholm Convention. Doing so will require far
more effort and resources than has previously been al-
located to the control and management of hazardous
chemicals.
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