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Abstract. 

This article describes the role played by waste incineration plants in the political 
decision to introduce the emission standard of 0,1 ng TEQjm' for dioxins and 
furans. It outlines European legislation on this subject and indicates the principal 
sources of dioxins. It also forecasts future developments up to ttie year 2000. 

After the disaster at Seveso in 1976, Dutch scientists began to suspect tbat waste 
incineration plants might emit dioxins into the atmosphere. In the summer of that 
year Hutzinger, d i e en Vermeulen from the University of Amsterdam began a 
study of three municipal waste incinerators (MWI). The publication of their 
findings on 26 July 1977 caused a great stir in the press,'^ and from then on the 
subject became a political issue. The initial political reaction was muted however. 
Thc University of Amsterdam was asked to conduct further studies of dioxin 
emissions from all waste incinerators in thc Netherlands. This follow-up smdy was 
published in 1980.^ Some of thc findings arc summarised in tabic 1. 

Tabic 1 

PCDD/F from MWl's in 1979. 
Average concentration and output 

FCDD u d PCDF 

PCDDjum 

PCDFtiuB 

PCDIVF-TEQ 197S 

Hli 

-20S& 

1309 

Fly Mh 

tl/x 

123.1 

•76.i 

10.0 

eg/hi' 

1S40 

1322 

Fhie «" 
kj / . 

21J6 

lij6 

1.9 

Again, Dutch politicians were restrained in their response on thc publication of 
these results. TTie significance of the figures was difficult to assess. The Dutch 
National Instimte of Public Health and Environmental Protection (RIVM) and the 
Netherlands Organization for Applied Scientific Research (TNO) were commissio
ned to conduct further research. More raeasuiements were requicrc d and thc 
significance of the figures needed clarifying. No research carried out anywhere in 
Europe at this time (Buser, Bosschardt & Rappe) resulted in political measures 
being taken. Qcarly, it was still early days. 

By the early eighties, it was well known that waste incinerators emitted dioxins. 
The question was what levels of emissions were acceptable. The RTVM proposed a 
tolerable daily intake (TDI) of 4 pg TEQ/kg body weight at a meeting of the 
World Health Organization (WHO) in 1982, and this limit was actually introduced 
in the Netherlands. The figure was based on tests on laboratory animals and 
embodied a saftey factor of 250 instead of thc usual figure of lOO for extrapolarion 
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from rat to man. In 1991 the WHO set a standard of 10 pg I-TEQ/kg body weight. 

In 1982, however, there was still no clear underetanding of what TEQ was 
supposed to mean. The TEF values for the I-TEQ were fixed by NATO-CCMS 
only in 1989. Even today we cannot reach agreement on these values international
ly, with thc result that there are numerous other TEQs in addition to the 1-TEQ. 
Another question is whether, in additon to the current 17 PCDDs and PCDFs, other 
substances should be added to the list. Research has clearly shown that this is 
desirable. 

The dioxin problem takes different forms in different European countries. Either no 
information on this subject is available, or there is a reluctance to provide it. 
Consequently , it is difficult to produce an overview of total dioxin emissions in 
each country. An attempt is made in table 2. 

Table 2 

PCDD/F emissions from some European states (otn^ TCQ Î) 
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The eighties saw major advances in our understanding of the mechanisms involved 
m the fonnation and breakdown of dioxins. The work of Vogg and Stieglitz is 
particularly important in this regard. *' TTaey established that the optimum tempera
ture fbr the formation of dioxins in incineraton processes was 30(fC( dc-novo 
synthesis). This clearly brought out thc importance of what happens after the 
incineration stage as most E-prccipitators work best at a tempcramre of 3(X)''C and 
therefore produce a lot of dioxins. Boscak has ascertained in practice that there is a 
connection between dioxin emissions and chimney temperature at MWIs.^ Brem 
shows for two t^pcs of waste incineration plants in the Netherlands that dust, CO 
peaks and carbon concentrations in the E-precipitator <ish sre parameters for the 
formation of dioxins.* The lastest discovery in this field is that precursors, 
together with Cl adsorbed onto carbon, are blame for the formation of dioxins. At 
Dioxin 92 Hagenmaier presented an overview of the mechanisms whereby dioxins 
can be broken down at thc process stage. 

Thc cleaning techniques used after the process stage were mainly developed in 
Sweden. Measurements made in 1985 at thc Malm6 plant, built in 1981 and 
modified in 1983, showed that a dioxin concentration in the exhaust gases of 0,1 
ng TEQ/nr' can be achieved.(Carlsson).^ This value was later to take on a special 
significance in Europe and beyond. On 7 May 1987 the Swedish government 
issued guidelines for waste incineration plants. They contained thc following values 
for dioxin emissions: 0,1 ng TEQ/m' for new plants and 0,5-2.0 ng TEQ/m' for 
existing plants (Eadon). This was thc Qisl move by a European state to btroduce 
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standards for dioxin emissions from waste incineration plants. The development of 
end-off-pipc techniques could only gather pace once other countries had introdu
ced thc standard of 01 ng T£Q/m', which started to happen in 1989. Thc discovery 
of an excessive concentration of dioxin in cow's milk in the Lickebaert area of thc 
Netherlands accelerated the formulation of emission standards. In 1989 a statutory 
measure was introduced in Austria and absolutely bindmg incinerator guidelines in 
the Netherlands. The following year saw thc introduction of similar measure 
(17.BImSchV) in Germany. All these measures set the permissible limit for dioxin 
emissions from MWIs af 0,1 ng TEQ/m'.(table 3). 

Table 3 

Some European emission standards for MWI's (mg/m') 
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These standards created a large market in Europe for thc necessary equipment and 
its technical development progressed in leaps and bounds. AVICON, wich includes 
the Hamburg-based GRP cosultancy and thc Dutch DHV consultancy, reported in 
late 1989 that a value of 1 ng TEQ/m' was possible for new plants but that this 
value was still not feasible for existing plants.'' However values of less than 0,05 
ng I-TE(3/m' are already being attained with existing plants, thanks to thc carbon 
box, dry scrubbers and fabric filters with lime and carbon, special catalysts in SCR 
equipment for DcNOx, and HjOj equipment. 

Measuring methods and techniques are also undergoing important changes. Not 
until 1985 did it become posseblc to measure dioxin at all reliably in the chimneys 
of waste incberaiors. A large number of sampling and analytical methods arc now 
used. Thc desire to standardise these methods is clearly having an effect. In thc 
Netherlands a survey was recently conduacd in which thc results of analyses 
carried out by 6 instioites were compared (RIVM).'' A regulation concerning 
sampling methods and guidlincs for carrying out analyses have since been publis
hed (VROM).'"' In a European context, the European Commitcc for Standardisati
on (CEN) is currently making a comparison of various sampling methods. Initial 
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findings show that the results are resonably comparable. The tests will be continu
ed. There are now sufficient suitable measuring and analytical methods and 
^jccialiscd institutes to make the enforcement of the 0,1 ng TEC2/m' a practical 
proposition. 

In addition to waste incinerators there are several other important sources of 
dioxins. Originally the main ones were the paper and pulp industries, but these 
sources arc now of little significance. In the Netherlands a survey of thc other 
sources has recently been carried out, the results of which will be presented by dc 
Koning at this symposium. Table 4 shows the most important results of similar 
research carried out in Germany, the UK and the Nedierlands. Qearly the figures 
do not compare very well. The figures given for Germany relate solely to fomer 
West-Germany. Most of the figures for both the UK and Germany concern 
incineration processes only. A futher international study maybe worth while. 

Table 4 

PCDD/F emission sources in some European States (g TEQ/a) 
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Table 4 contains a forecast of emission levels in the Netherlands in thc year 2(XX). 
A sharp drop in emissions is expected. The figure fell from 960 g I- TEQ in 1989 
to 484 g I-TEQ in 1991 and is expected to be no more than 58 g l-TEQ in 
2(XX)."' In 1989 waste incinarators were by far thc largest source of dioxins in the 
Netherlands, accounting for over 80% of total emissions."' After anti-emission 
measures have been taken at the last few waste incinerator plants in 1994, the only 
remaining sources of any significance will l< timber treated with PCPs and thc 
burning of wood in open hearths. In other countries industrial sources are often thc 
most important. As with waste incineration plants, emissions policy should 
concentrate on a process-oriented approach. The use of thc dioxin decomposirion 
mechanisms mentioned by Hagenmaier, such as biodegradation, chemical destructi-
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on, ozonisati()n, thermal destruction and catalytic destruction, often bring rapid 
success. It should be borne in mind that converting dioxin pollution into other 

j forms of pollution carmot be continued indefinitely. Many waste incineration plants 
still produce too much unusable waste. This is regrettable because there arc already 
many plants where this waste can be transformed hito raw materials. When 
considering designs for new plants, this should be taken into account.'^' 

The measures taken in different countries reflect their political system. Some 
implement statutory measures, while others issue guidelines. The Dutch approach is 
to give industry the freedom to find and implement solutions for itself, but only if 

i it has clearly expressed a willingness to take responsibility for this. Targets are laid 
I down in contracts which each sector of mdustry. This is known as target group 

policy. The targets are derived from the objectives contained in thc National 
Environmental Policy Plan."' In addition to these sectoral agreements, there is also 

, a decentralised licensing system. Statutoiy measures are taken at thc central 
j government level and guidelmes are issued where necessary. Future developments 

in the EC arc important as far as Europe is concerned. The agreement that hazar
dous waste may be incinerated only if the resulting dioxin emissions arc less than 
0,1 ng I-TEQ/m' gives hope for the future. 
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