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“...[S]ustainable development rests on three pillars, namely the economy, the 
society and the environment. Humankind stands in the centre of the prosperous 
economy, the future oriented society, and the sound environment. Our children and 
grandchildren, the heart and the soul of sustainable development, will inherit the 
future society, operate the future economy and manage the environment for the 
future of mankind. Therefore, it is an intrinsic component of sustainable 
development to protect the health of children and ensure that children live in 
environments that allow them to reach their full potential as individuals and 
contributing members of these societies.                        

World Health Organisation Budapest 2004
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AN ‘INSIGNIFICANT’
HEALTH IMPACT

to some…
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life changing consequences to others…
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• The [known] Health Damaging 
Capabilities of some of the Chemicals 
and by-products emitted by 
Incinerators
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Plastics are complex mixtures that may contain metals 
such as antimony, arsenic, barium, cadmium, copper, 
lead, mercury, nickel, tin, titanium, and zirconium.  

Metals are not destroyed during incineration.  They are 
released in stack gases, fly ashes and bottom ash or 
slag. 

Metals may act as catalysts, expediting the formation of 
dioxins and other persistent, bioaccumulative chemicals 
during combustion.
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A UK Minister’s viewpoint
• “Incinerator plants are the source of serious toxic 

pollutants; dioxins, furans, acid gases, particulates, 
heavy metals and they all need to be treated very 
seriously.”

• “I repeat that the emissions from incinerator processes 
are extremely toxic. Some of the emissions are 
carcinogenic. We know scientifically that there is no safe 
threshold which one can allow such emissions. We must 
use every reasonable instrument to eliminate them 
altogether.”

• “It is the overall impact, deposition of substances of 
different kinds on the environment and the cumulative 
impact that we do need to be concerned about…”
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• “It strikes me that we say in a rather blasé manner that 
we understand the health impacts of all these things, 
when our knowledge in this particular field of chemical 
exposure is very limited.”

• “…with regard to what we have been talking about here; 
cadmium, mercury and lead. Which originate from many 
different sources, it is of course the cumulative impact 
which is so serious…I often wonder about whether those 
safety margins are absolutely, wholly and soundly 
based.”

M Meacher, evidence to House of Lords, ‘Waste Incineration’ inquiry 1998-99 
HL paper 71 ISBN 0-10-407199 0
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So we have at least one high ranking member 
of the British Government who has serious 
doubts about incinerations’ impact on human 
health.

The following is a short bio of the heavy metals 
we know are emitted and their known impact 
on health…
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Arsenic, a human carcinogen. Lung cancer is regarded as 
the critical effect following inhalation exposure.

Antimony: Acute inhalation exposure to antimony causes 
irritation of the nose and mouth, abnormalities in the 
circulatory system and disruption of the respiratory tract. 
Chronic exposure may result in cardiac lesions and lung 
changes.

Chromium: Chromium V 1 is a known carcinogen causing 
lung cancer via inhalation and possibly digestive tract 
cancer via ingestion.
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Colbat: Its toxic effects include lung irritation, immunological 
deficiency, heart disease, cancer and death.

Copper: Intake of excessively large doses of copper causes ill 
effects such as mucosal irritation/corrosion, capillary damage, 
liver and kidney toxicity and disruption of the central nervous 
system. 

Cadmium, is widely used in electroplating, pigments, alloys, 
nickel-cadmium batteries and fungicides. It can enter water or 
soil from the manufacture of pigments and vinyl stabilizers 
and from sewage sludge and fertilizers.

Linked through epidemiological studies to prostrate cancer in 
humans. Long-term effects of continual exposure to inhaled 
cadmium include emphysema, anaemia and cancer.
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• Hydrogen Chlorine: an eye irritant. At high 
concentrations causes pulmonary edema and laryngeal 
spasms.

• Hydrogen Fluoride: Human exposure to greater than 
3ppm have shown redness of the skin, burning/irritation 
of the nose and throat and digestive disorders.
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• Lead: is a cumulative poison. Acute poisoning causes intestinal 
cramps, renal failure, sterility, irreversible brain damage (cerebral 
palsy and mental retardation and anaemia. In milder cases, 
tiredness, irritability, abdominal pain, anaemia and in children
behavioural changes.

• (Levels as high of 2090 - 1230 - 1130 - 1000 - 939ppm were 
found on the allotments at Byker (Newcastle upon Tyne, England) 
4 to 6 years after mixed incinerator (fly ash & bottom ash) had 
been spread upon them.

• Long term exposure appears to be decreased neurological 
development in children and increased blood pressure and 
hypertension in adults. Children below six are at the greatest risk 
resulting in greater incidence of mouthing behaviour, greater 
gastrointestinal absorption of lead, incomplete development of 
the blood-brain barrier and greater sensitivity to neurological and 
haematological effects since the placenta is an ineffective barrier 
to the entry of lead into the foetus. Pregnant mothers are also a 
high-risk group.
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Mercury: as an element is indestructible. Humans ingest 
mercury by eating affected fish. Once in the environment 
mercury can be methylated by micro-organisms, 
producing the biologically much more available methyl 
mercury. 

More than 95% of the mercury in fish appears in the 
chemical form of methyl mercury, which is the most toxic 
form of the element. Mercury vapour causes tremors and 
erethism, a disease which involves a variety of 
psychological difficulties including short-term memory 
loss and social withdrawal.
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Nickel: Inhalation of all forms of nickel causes irritation, 
lesions and various immunological responses. It is 
allergenic, some forms are carcinogenic, and it has been 
shown to cause birth defects in certain species of 
animal.

Thallium; is one of the most toxic elements and is capable 
of causing lethal effects due to its degenerative action on 
nerve fibres. Its periodic neighbours are mercury and 
lead.

It is not a transition metal and its melting and boiling point 
is relatively low. If volatilised thallium escapes anti-
pollution devices in chimney stacks, and it can enter the 
environment in association with flue dust.

Industry claim that despite their bioaccumulative
capabilities pose no threat to human health when 
emitted by incinerators.
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• "In the human population, large numbers of people are 
exposed to low doses of chemicals, but the total impact 
may not be small at all. For example," "...a carcinogen 
might cause one tumour in every 10,000 people exposed 
to it, which may not seem great. But exposure of 230 
million Americans would result in 23,000 cancers -- a 
public health disaster." 

• National Cancer Institute, EVERYTHING DOESN'T CAUSE CANCER [NIH 
Publication No. 90-2039] (Bethesda, Maryland: National Cancer Institute, March, 
1990).
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• The following incinerator outputs are 
mutagenic

• Stack gas
• Fly ash
• Bottom ash
• Airborne particles 

* Mutagenic substances can damage DNA in cells. DNA 
damage can lead to mutations that may be important 
factors in the development of cancers.
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Plastics are mixtures of polymers 
and additives

Additives change the properties of polymers.
• anti-static agents - amines, amides, ammonium salts, alkyl 

sulphates, alkyl phosphates, etc.

• anti-oxidants – diphenylamine, phenyl–ß–napthylamine, 2,2'–
methylenebis (4–methyl–6–tert–butylphenol), N,N'–diphenyl–p–
phenylenediamine

• biocides - organotin or organomercury compounds,; alkyl 
hydroxybenzoates, chlorophenols such as 2,2'-thiobis(4,6-
dichlorophenol); 8-hydroxyquinoline or copper bis(8-
hydroxyquinoline); other metal salts, notably of antimony, arsenic;  
borates such as zinc borate

• blowing agents - low molecular weight hydrocarbons, chlorocarbons
or chlorofluorocarbons, or vapours and gases such as carbon 
dioxide and nitrogen.
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• curing agents - hydroperoxides, dialkyl- or diaryl- peroxides and 
sometimes peroxide decomposition promoters (redox salts, tertiary 
aromatic amines).

• coupling agents - mercaptopropyl-trimethoxysilane, 
vinyltrimethoxysilane, aminopropyltrimethoxysilane, various 
organometallics containing titanium and zirconium. 

• dyes – thioindigo, hydroxybis(phenylazo)benzene, Rhodamine B, 
etc.

• fillers – metals and carbon black

• flame retardants and fire preventing agents - tetrabromophthalic
anhydride, tetrabromobisphenol A, pentabromodiphenyl ether, 
hexabromocyclodecane, octabromodiphenyl ether, 
decabromodiphenyl ether; metal oxides, hydroxides and carbonates 
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• There are an estimated 100,000 chemicals in regular 
use in Europe. With 1,000 new compounds introduced 
each year. Many are used to produce products that end 
up in incinerators.

• Scientists have in-depth data on the toxicity of just 7% of 
these 100,000 and industry is resisting changing 
methods of research to include testing for the capability 
to disrupt the human endocrine and immune system. 
Compounds with this capability are called Endocrine 
Disrupting Chemicals (EDCs). These are 
bioaccumulative in humans and the environment and in 
some cases are cancer causing. 
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“Children are the main sufferers of environmental hazards. It is 
unacceptable from every point of view that the most vulnerable 
members of a society should be the ones who pay the price for 
failures to protect health from environmental dangers.”
Dr. LEE Jong-wook, WHO Director-General, June 2004.

However, one influential advisers to the UK government sees 
things very differently to Dr.Jong-wook.

...[T]he other factor sir, which needs to be taken into account is 
the existing pollution in a locality and the incinerator will provide 
an increment on top of that. A small increment would be more 
tolerable in a already heavily polluted location...”
Professor Roy Harrison, OBE.  Birmingham University. Statement to House of 
Lords Select Committee inquiry into Waste Incineration,1999.
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Dioxins and furan: In 1996 waste 
incineration was acknowledged 
by the UK government to be 
responsible for between 82% 
and 85% of the UK’s dioxin 
contamination. (Ref HMIP reports 
1995/96)

They now claim incineration 
contributes only 1%, but figures 
presented during a 2008 PEEL 
HOLDINGS  planning 
application for a 600,000tpa 
EfW incinerator on ambient air 
quality (with ref to dioxin) make 
this claim somewhat dubious.
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Health effects associated with 
dioxin

• Dioxin can cause neurodevelopmental
effects: reduced cognitive function: 
increase hyperactive behaviour, adversd
effects on attentional processes, increased 
prevalence of withdrawn/depressed 
behaviour.

• Altered immune function
• Central nervous system disorders.
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• Chloracne
• Disrupts liver and kidney function
• Alters hormone levels: thyroid, 

testosterone and oestrogen
• Reproductive effects: altered sex ratio, 

reduced fertility
• Birth defects: Hypospadias;
• Endometriosis
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• Biomarkers of contamination -
hydroxypyrene, mutagens and thioethers -
- in workers’ urine with increased 
frequency and at elevated levels. Sources:  
Ma et al. (1992); Angerer et al. (1992); Scarlett et al. 
(1990); Van Doorn et al. (1981)

• Dioxin levels in blood increased by 10-25 
percent during the two years following the 
startup of a new incinerator. Gonzalez et al. (2000)

• PCB levels in the blood of children living near a 
German hazardous waste incinerator were 
elevated. Holdke et al. (1998)
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• Here are some of the 
known ‘Products of 
Incomplete Combustion’
from Hazardous Waste 
Incineration.

• Acetone, [1,3]
• Acetonitrile [5]
• Acetophenone [1]
• Bezaldehyde [1,4]
• Benzene [1,3,4,5]
• Benzenedicarboxaldehyde 

[1]
• Benzofuran [4]
• Benzoic acid [1]
• Bis(2-ethylhexyl)phthalate 

[1,5]
• Bromodecane [4]
• Bromofluorobenzene [4]
• Bromomethane [3,5]
• Butylbenzyl phthalate [1]
• Isooctane [3]

Carbon Tetrachloride 
[1,2,3,4,5]
Chlorobenzene [1,3,4]
Chlorobutane [4]
Chlorocyclohexanol [1]
Chlorodecane [4]
Chlorodibromomethane [3]
2-Chloroethyl vinyl ether [3]
Chloroform [1,2,3,4,5]
Chlorohexane [4]
Chloromethane [3,5]
1-Chlorononane [4]
1- Chloropentane [4]
Cyclohexane [1]
Cyclohexanol [1]
Cyclohexene [1]
1-Decene [4]
Dibutyl phthalate [1]
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• Dichloroacetylene [2]
• 1,2-Dichlorobenzene [4,5]
• Dichlorobromomethane [3]
• 1,4-Dichloroethane [3,4,5]
• 1,1-Dichloroethylene [3,5]
• Dichlorodifluoromethane [5]
• Dichloromethane [1,3,4,5]
• 2,4-Dichlorophenol [5]
• Diethyl phthalate [1]
• Dimethyl ether [3]
• 3,7-Dimethyloctanol [4]
• Dioctyl adipate [1]
• Ethenylethylbenzene [1]
• Ethylbenzaldehyde [1]
• Ethylbenzene [1,3]
• Ethylbenzoic acid [1]

• Ethylphenol [1]
• (Ethylpheny)ethanone [1]
• Ethynylbenzene [1]
• Formaldehyde [5]
• Heptane [4]
• Hexachlorobenzene [2,5]
• Hexachlororbutadiene [2]
• Haxanal [4]
• 1-Hexene [4]
• Methane [3]
• Methylcyclohexane [4]
• Methyl ethyl ketone [5]
• 2-Methyl hexane [4]
• 3-Methyleneheptane [4]
• 3-Methylhexane [4]
• 5,7-Methylundecane [4]
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• Naphthalene [1]
• Nonane [4] Nonanol [4]
• 4-Octene [4]
• Pentachlorophenol [5]
• Polychlorinated biphenyls 

(PCBs) [2]
• Polychlorinated dibenzo-p-

dioxins (PCDDs) [2,5,6]
• Polychlorinated dibenzofurans 

(PCDFs) [2,5,6]
• Pentanal [4]
• Phenol [1,5]
• Phenylacetylene [1]
• Phenylbutenone [1]
• 1,1’(1,4-Phenylene) 

bisethanone [1]

• Phenylpropenol [1]
• Propenylmethylbenzene [1]
• 1,1,2,2-Tetrachloroethane [4,5]
• Tetrachloroethylene [1,2,3,4,5]
• Tetradecane [4]
• Tetramethyloxirane [1]
• Toluene [1,3,4,5]
• 1,2,4-Trichlorobenzene [4,5]
• 1,1,1-Trichloroethane [1,3,5]
• 1,1,2-Trichloroethane [5]
• Trichloroethylene [1,2,4,5]
• Trichlorofluoromethane [3]
• Trichlorofluoroethane [4]
• 2,3,6-Trimethyldecane [4]
• Trimethylhexane [1]
• 2,3,5-Trichlorophenol [5]
• Vinyl chloride [3,5]
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THESE WERE DATA FROM THE FOLLOWING 
STUDIES

• [1] Trenholm 1986 (eight full-scale hazardous waste 
incinerators)

• [2] Dellinger 1988 (turbulent flame reactor)
• [3] Trenholm 1987 (full scale rotary kiln incinerator)
• [4] Chang 1988 (turbulent flame reactor)
• [5] U.S EPA “PIC database” in U.S EPA 1989b (review 

of available data at varied units)
• [6] U.S. EPA 1987c (two full scale rotary kiln 

incinerators.)
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Kay and Steiglitz published a paper in Chemosphere identifying the 
following volatile organic chemicals emitted from a municipal waste 
incinerator: pentane; trichlorofluoromethane; acetonitrile; acetone; 
iodomethane; dichloromethane; 2-methyl-2-propanol; 2-methylpentane; 
chloroform; ethyl acetate; 2,2-dimethyl-3-pentanol; cyclohexane; benzene; 
2-methylhexane; 3-methylhexane; 1,3-dimethylcyclopentane; 1,2-
dimethylcyclopentane; trichloroethene; heptane; methylcyclohexane; 
ethylcyclopentane; 2-hexanone; toluene; 1,2-dimethylcyclohexane; 2-
methylpropyl acetate; 3-methyleneheptane; paraldehyde; octane; 
tetrachloroethylene; butanoic acid ethyl ester; butyl acetate; 
ethylcyclohexane; 2-methyloctane; dimethyldioxane; 2-
furanecarboxaldehyde; chlorobenzene; methyl hexanol; 
trimethylcyclohexane; ethyl benzene; formic acid; xylene; acetic acid; 
aliphatic carbonyl; ethylmethylcyclohexane; 2-heptanone; 2-butoxyethanol; 
nonane; isopropyl benzene; propylcyclohexane; dimethyloctane; 
pentanecarboxylic acid; propyl benzene; benzaldehyde; 5-methyl-2-furane 
carboxaldehyde; 1-ethyl-2- methylbenzene; 1,3,5-trimethylbenzene; 
trimethylbenzene; benzonitrile; methylpropylcyclohexane; 2-chlorophenol; 
1,2,4-trimethylbenzene; phenol; 1,3-dichlorobenzene; 1,4-dichlorobenzene; 
decane; hexanecarboxylic acid; 1-ethyl-4-methylbenzene; 2-
methylisopropylbenzene; benzyl alcohol; trimethylbenzene; 1-methyl-3-
propylbenzene; 2-ethyl-1,4-dimethylbenzene; 2-methylbenzaldehyde; 1-
methyl-2-propylbenzene; methyl decane; 4-methylbenzaldehyde; 1-ethyl-
3,5-dimethylbenzene; 
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1-methyl-(1-pro-penyl)benzene; bromochlorobenzene; 4-methylphenol; 
benzoic acid methyl ester; 2-chloro-6-methylphenol; 
ethyldimethylbenzene; undecane; heptanecarboxylic acid; 1-
(chloromethyl)-4-methylbenzene; 1,3-diethylbenzene; 1,2,3-
trichlorobenzene; 4-methylbenzyl alcohol; ethylhex anoic acid; ethyl 
benzaldehyde; 2,4-dichlorophenol; 1,2,4-trichlorobenzene; 
naphthalene; cyclopentasiloxanedecamethyl; methyl acetophenone; 
ethanol-1-(2-butoxyethoxy); 4-chlorophenol; benzothiazole; benzoic 
acid; octanoic acid; 2-bromo-4-chlorophenol; 1,2,5-trichlorobenzene; 
dodecane; 

• bromochlorophenol; 2,4-dichloro-6-methylphenol; 
dichloromethylphenol; hydroxybenzonitrile; tetrachlorobenzene; 
methylbenzoic acid; trichlorophenol; 2-(hydroxymethyl) benzoic acid; 
2-ethylnaphthalene-1,2,3,4-tetrahydro; 2,4,6-trichlorophenol; 4-
ethylacetophenone; 2,3,5-trichlorophenol; 4-chlorobenzoic acid; 
2,3,4-trichlorophenol; 1,2,3,5-tetrachlorobenzene; 1,1’biphenyl (2-
ethenyl-naphthalene); 3,4,5-trichlorophenol; chlorobenzoic acid; 2-
hydroxy-3,5-dichlorobenzaldehyde; 2-methylbiphenyl; 2-
nitrostyrene(2-nitroethenylbenzene); decanecarboxylic acid; 
hydroxymethoxybenzaldehyde; hydroxychloroacetophenone; 
ethylbenzoic acid;
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• 2,6-dichloro-4-nitrophenol; sulphonic acid m.w. 192; 4-bromo-2,5-
dichlorophenol; 2- ethylbiphenyl; bromodichlorophenol; 1(3H)-
isobenzofuranone-5-methyl; dimethylphthalate; 2,6-di-tertiary-butyl-p-
benzoquinone; 3,4,6-trichloro-1-methyl-phenol; 2-tertiary-butyl-4-
methoxyphenol; 2,2’dimethylbiphenyl; 2,3’dimethylbiphenyl; 
pentachlorobenzene; bibenzyl; 2,4’dimethylbiphenyl; 1-methyl-2-
phenylmethylbenzene; benzoic acid phenyl ester; 2,3,4,6-
tetrachlorophenol; tetrachlorobenzofurane; fluorene; phthalic ester; 
dodecanecarboxylic acid; 3,3'-dimethylbiphenyl; 3,4’dimethylbiphenyl; 
hexadecane; benzophenone; tridecanoic acid; hexachlorobenzene; 
heptadecane; fluorenone; dibenzothiophene; pentachlorophenol; 
sulphonic acid m.w. 224; phenanthrene; tetradecanecarboxylic acid; 
octadecane; phthelic ester; tetradecanoic acid isopropyl ester; caffeine; 
12-methyltetradecacarboxylic acid; pentadecacarboxylic acid; 
methylphenanthrene; nonedecane; 9-hexadecene carboxylic acid; 
anthraquinone; dibutylphthalate; hexadecanoic acid; eicosane; 
methylhexadecanoic acid; fluoroanthene; pentachlorobiphenyl; 
heptadecanecarboxylic acid; octadecadienal; pentachlorobiphenyl; 
aliphatic amide; octadecanecarboxylic acid; hexadecane amide; 
docosane; hexachlorobiphenyl; benzylbutylphthalate; aliphatic amide; 
diisooctylphthalate; hexadecanoic acid hexadecyl ester; cholesterol. 

• Source: ‘Playing with Fire’ by Pat Costner & Joe Thornton. A Greenpeace Report 
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• In addition to these also released are Products of 
Incomplete Combustion (PICs).

• One study of incinerator bottom ash identified 37 PICs, 
some of which were chlorinated species. The 
concentrations of these PICs in the ash ranged from 0.1 
to 500 parts per million (ppm) (Van Buren 1985). 

• Fossil fuels contain little or no halogens and associated 
compounds. PICs resulting from the incineration of 
halogenated material (such as the chlorinated dioxins, 
furans, and PCBs) are far more toxic than PICs from 
fossil fuel burners. 
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But its claimed all these 
compounds are released 
in ‘insignificant’ amounts 
and pose no danger to:

the developing embryo and 
foetus 

those suffering 
*asthma
*lung disease 
*cardiovascular (heart) 

problems 
*a damaged immune system 
*the elderly…
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and breast fed British babies 
who at the age of two 

months, are taking in 170 
picograms of dioxin for 
every kilogram of their 

body weight…
85 times the British limit…
…170 times World Health 

Organisation limits…
and 170,000 times the 
amount proposed by the 
USEPA to guard against 

getting cancer later in life?
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When I asked Mr Stuart 
Wilson, a high ranking 
Environment official in 
1994 of that body’s 
concerns on the effects 
incinerator emissions 
were having on the 
developing foetus he 
replied: 
“It is not in our remit 
to included future 
generations.”

Stuart Wilson, HMIP, OECD 
meeting, London 1994
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While André Rico former 
chairman, Pesticide Safety 
Committee believes," It is 
not up to us to make 
decisions regarding the 
fate of unborn children; 
the future generation 
must fend for itself like 
everyone else”.
Conférence UIPP 28 June 2001, 
Paris.
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• Yet this is the section of society 
known to be the most sensitive to 
chemical impact.

• “The most vulnerable time of our 
lives is when we are developing in 
the womb. The human body is 
composed of roughly 50 trillion 
individual cells that all co-operate 
and communicate with each 
other. Any damage that might 
occur to any cells [from chemical 
impact] will be carried by us for 
the rest of our lives.”
– Dr Vyvyan Howard, Fetal and Infant Toxico-

Pathologist, Liverpool.

Hypospadias
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Whereas the UK ignores the well-being of its future 
generations, Americans at least acknowledge the dangers. 
This sign was posted on the fence of a now closed medical 

waste incinerator in California.
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• Increased risk of Anencephalus & Spina Bifida Around Crematoriums
• In England a 2003 report was  published showing women living near 

incinerators have a higher risk of having a baby with spina bifida, brain 
damage or a heart defect.

• The study, by a team of researchers lead by Professor Louis Parker of 
Newcastle University, also found an increased risk of stillbirths among 
women who lived close to a crematorium.

• The research analysed births in Cumbria between 1956 and 1993. There 
were almost 245,000 births, of which 3,234 were stillborn and 1,569 had 
congenital abnormalities. The risk of neural tube defects, particularly spina 
bifida, for babies of women who lived near incinerators was 17% higher, 
and heart defects 12% higher. For women who lived near a crematorium, 
the risk of stillbirth was 4% higher and the chance of the baby having a 
brain abnormality known as anencephalus was 5% higher.

• Their findings stressed that they did not find conclusive evidence that living 
near an incinerator or crematorium caused birth defects or stillbirths, but 
they said the issue should be investigated further, especially as incineration 
was becoming a widely used method of waste disposal.

• Paediatr Perinat Epidemiol. 2003 Jul;17(3):250-5. Prevalence of adverse 
pregnancy outcomes around hazardous industrial sites in Cumbria, northwest 
England, 1950-93. Dummer TJ, Dickinson HO, Parker L. Journal of Epidemiology 
and Community Health, 2003.
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• "De Mispelstraat (Medlarstreet): Living Under the Smoke of a Waste Incinerator,"

• Sint-Niklaas, a commercial, industrial and transportation center in the Waas region of Belgium 
with a population of 40,000, is host to a 55,500 ton/year waste incinerator built amidst a residential 
area. The report  is dedicated to children who have died of cancer and to those who are suffering 
from diseases caused by the incinerator in Sint-Niklaas. The incinerator is the only industrial 
source of dioxin emission in the affected neighbourhood.

• The Belgian NGO conducted the health investigation in January 1998 in Medlarstreet, which is 
situated within 300 to 900 meters from the waste incinerator and in the dominant wind direction. 
The survey, administered by a doctor from the Catholic University of Louvain and an independent 
anaesthetist, drew the participation of 281 individuals from 88 of the target 145 families.

• Records indicate that 9 boys out of 10, between 2 to 9 years old, had one or more health 
complaints that includes, breathing disturbances, infections of the bronchial tubes, asthma, 
allergies to dust or cow's milk, non-closing of stomach valve etc.

• The study uncovered 33 cancer occurrences among 145 residents (18 males and 15 
females), one out of 4.4 persons on the average. Twenty-nine of the 33 cancer occurrences 
appeared during the last 10 years. What is very striking is the number of young people with 
leukaemia and gland cancer, eight of whom live less than one kilometer from the waste 
incinerator.

• Cancers occur mainly in the dominant wind directions and in the immediate neighbourhood of the 
incinerator plant. Cancer occurrences decrease when the distance from the incinerator increases.

• The study also indicated that many young people (mostly women) who used to live in the 
neighbourhood of the incinerator have problems with fertility, pregnancy and birth.

• As a result of their own observations and the findings by other groups, the Belgian NGO was able 
to outline a pattern of health complaints resulting from the toxic emissions of the Sint-Niklaas 
waste incinerator

• A Belgian court ordered the incinerator to shut down by 31 December 2002, six years before the 
termination of its license, on the basis of Precautionary Principle.

• Based on the Report by the Belgian Platform Health and Environment. For the complete report 
please see: http://www.milieugezondheid.be
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• Childhood Cancers, Birthplaces, Incinerators and Landfill Sites
• The author examined 70 municipal incinerators, 307 hospital incinerators and 460 

toxic waste landfill sites in Great Britain for evidence of effluents causing childhood 
cancers.

• Using newly developed technique of analysis comparing distances from suspect 
sources to the birth address and to the death address of cancer-children who had 
moved house.

• The author used case material from a file of 22,458 cancer deaths occurring before 
the 16th birthday in Great Britain between 1953 and 1980.

• The child-cancer/leukaemia data showed highly significant excesses of migrations 
away from birthplaces close to municipal incinerators. Relative risks within 5.0 k of 
these sites were about 2:1. (Meaning a child born within 5 km is twice as likely 
to die of cancer). Hospital incinerators gave analogous results. The ratios 
greatly exceed findings around ‘non-combustion’ urban sites.

• Because of their locations, the specific effects of municipal incinerators could not be 
separated clearly from those of adjacent industrial sources of combustion.

• The author however concluded that: “It is difficult to say whether the apparent 
carcinogenic risks near incinerators might stem from (some of) the plants themselves 
or from other hazards in their near environment."

• Toxic incinerators were situated close to other industrial sources of combustion but 
“...concordance with hospital incinerators suggests a common direct effect: as does 
the observed limitations to the operational time spans of municipal facilities. For 
the time being we must probably suppose that the effect stems from large-scale 
combustion processes as a whole, of which incinerators are but one component.”

• Knox,   E.G.   ‘Childhood   Cancers,   birthplaces,   incinerators   and   landfill   sites’. International 
Journal of Epidemiology 29: 391-397 (2000)
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• Solid Waste Incinerator and Risk of Non-Hodgkin Lymphoma.
• A study whose authors had previously detected a cluster of patients with non-Hodgkin 

lymphoma around a French municipal solid waste incinerator with high dioxin 
emissions. Undertook a study to explore the environmental route suggested by these 
findings and carried out a population- based case-control study in the same area. 
They compared 222 incident cases of non-Hodgkin lymphoma diagnosed between 
1980 and 1995 and controls randomly selected from the 1990 population census, 
using a 10-to-1 match. They discovered the risk of developing non- Hodgkin 
lymphoma was 2.3 times higher (95% confidence interval _ 1.4 –3.8) among 
individuals living in the area with the highest dioxin concentration, (as estimated by an 
airborne dispersion model) than among those living in the area with the lowest dioxin 
concentration. No increased risk was found for the intermediate dioxin exposure 
categories. Adjustment for a wide range of socio-economic characteristics at the 
block group level did not alter the results.

• Their conclusion was “although emissions from incinerators are usually not 
regarded as an important source of exposure to dioxins compared with other 
background sources, their findings support the hypothesis that environmental dioxins 
increase the risk of non-Hodgkin lymphoma among the population living in the vicinity 
of a municipal solid waste incinerator.”

• This finding, together with the non-Hodgkin lymphoma mortality excess reported by 
Bertazzi et al around Seveso, lends support to the hypothesis that airborne dioxin 
exposure may be a public health concern.

• Floret, N., Mauny, F., Challier, B., Arveux, P., Cahn, J.-Y., Viel, J.-F., 2003. Dioxin 
emissions from a solid waste incinerator and risk of non-Hodgkin lymphoma.
Epidemiology 14: 392–39828
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• Hazard proximities of childhood cancers. (Not directly targeting incinerators 
but interesting as to the mechanisms affecting children.)

• This study concluded that children living within 2 to 3 miles from certain kinds of 
industrial facilities are 20% more likely to die of leukaemia or other forms of cancer. 
Looking at data on 22,458 children who died of leukaemia or solid cancers during the 
years of 1953 to 1980, scientists found that the danger is greatest within a few 
hundred yards of pollution sources and tapers off with distance. The authors 
concluded that childhood cancers cluster around two general kinds of facilities.

• The authors of the study say there may be three mechanisms by which childhood 
cancers are caused.

• *Gases and volatile organic compounds reaching children or pregnant mothers 
directly;

• *Parent's germ cells being harmed during occupational exposures giving rise 
to children who are predisposed to cancers;

• Occupational contamination carried home on clothing, skin or breath.
• Of the three the authors believe direct exposure of children or their pregnant mothers 

is the most likely. Childhood cancers could be caused by at least three mechanisms,
• **Pollutants damaging the inherited genetic material (DNA) in cells,
• **Pollutants damaging the immune system which would otherwise prevent cancer 

cells from surviving. *Pollutants damaging mechanisms of cell division. {Cancer is 
uncontrolled cell division. 

• Knox, E.G., Oilman, E.A., “Hazard proximities of childhood cancers in Great 
Britain from 1953-80.” Journal of Epidemiology and Community Health. Vol. 51 
(1997) 151-159
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• Non-Hodgkin’s Lymphoma in France
• The authors write “Soft tissue sarcoma is a rare event but during the 16 

year study 110 cases were accrued, corresponding to a crude incidence 
rate of 1.4 per 100,000. the focused test found a significant cluster 
around the incinerator. An excess of 14 cases was observed and the 
standardised ration was 1.44.
– Clusters were found at a number of census areas around the incinerator 

as follows
45 observed, 31.22 expected.

– 12 observed, 3.49 expected.
45 observed, 31.22 expected.

– 286 observed, 225.25 expected.
109 observed, 59.09 expected.

• The authors wrote, “On the whole the consistency of our findings for soft 
tissue sarcoma and non-Hodgkin’s lymphoma is remarkable. Moreover, the 
fact we found no specific cluster for the control cancer category of 
Hodgkin’s disease reinforces previous, positive results. These finding 
together with the consistency of the results across genders for non-
Hodgkin’s lymphoma (cluster involving only males would have favoured an 
occupational exposure) makes us suspect, at least for this type of cancer, 
an environmental pathway involving dioxin.

• Viel, Jean –Francois. Arveux, Patrick. Baveret, Josette. Cahn, Jean Yves. ‘Soft Tissue Sarcoma 
and non- Hodgkin’s Lymphoma Clusters Around a Municipal solid Waste Incinerator with 
high Dioxin Emission Levels. Am J Empidemiol Vol. 152 No 1. 2000
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• One proposed incinerator in 
London would have released 
into the environment every 
year:

• 70 tonnes of dust
• 350 tonnes of sulphur dioxide
• 1,401 tonnes of nitrogen 

dioxide
• 0.7 grams of dioxin
• 7 tonnes of lead
• 7 tonnes of chromium
• 0.6 tonnes of mercury and 

cadmium
• Multiply these by 35, the 

number of years the incinerator 
will be contracted to burn 
waste for, and the total is far 
from ‘insignificant.’
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• a U.S. plant burning 2,259 tons 
of household waste per day 
would annual emit:

• 5 tons of lead
• 17 tons of mercury
• 580 pounds of cadmium 
• 2,248 tons of nitrous oxide
• 853 tons of sulphur dioxide
• 777 tons of hydrogen chloride
• 87 tons of sulphuric acid
• 18 tons of fluorides
• 98 tons of particulates small 

enough to lodge permanently 
in the lungs. 

• X 35 times…
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• Often decision makers are not given all the facts to help 
them make the right decision.

• Giving evidence to the UK’s House of Lords inquiry in 
1999 Dame Barbara Clayton told the committee:

• “If you look at the massive exposure of people to dioxin 
as a result of two major accidents there is no evidence 
that the population was harmed apart from developing 
severe chloracne which is a nasty skin complaint but that 
was with massive exposure.”

Dame Clayton in evidence to House of Lords, ‘Waste Incineration’ inquiry 1999 
HL paper 71 ISBN 0-10-407199 0

She failed to mention a number of important facts and 
several peer reviewed studies showing elevated levels of 
ill-health far more serious than a ‘skin complaint’. 

For example:  
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• In 1992 the US EPA had acknowledged dioxin as a potent cancer 
promoter.[1]

• A US study carried out on men contaminated in US factories. 1,520 of these 
had more than one year of contact with dioxin over a period of 20 years. 
There were 114 deaths from all types of cancers when 78 would have been 
expected - a 46% increase. [2]

• Another study on German workers who had similar long-term exposure 
revealed a 82% excess of cancer deaths.[3]

• The small number of women workers in this study had double the expected 
number of breast cancer deaths. 

• [1] USEPA's Scientific Reassessment of Dioxin: A Status Briefing for the 
Administrator, Office of Research and Development, Feb 17 1992.

• [2] Fingerhut M.A. et al, Mortality among workers employed in
the production of chemicals contaminated with 2378-tetrachlorodibenzo-
p-dioxin (TCDD). Final Report, January 1991,US Dept of Health & Human 
Services.

• [3] Manz, A. et al, 1991 Cancer Mortality among Workers in
Chemical Plant Contamination with Dioxin; Lancet, no 8773,18th October 
1991, pp 959-964
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• Other studies never mentioned:
• Rogan WJ, Gladen KL, Hung SL, Koong SL, Shih LY, Taylor JS, et 

al. 1988. Congenital poisoning by polychlorinated biphenyls and 
their contaminants in Taiwan. Science 241:334–336.

• Yamashita F, Hayashi M. 1985. Fetal PCB syndrome: clinical 
features, intrauterine growth retardation and possible alteration in 
calcium metabolism. Environ Health Perspect 59:41–45.

• Chen YC, Guo YL, Hsu CC, Rogan WJ. 1992. Cognitive 
development of Yucheng (‘oil disease’) children prenatally expose to 
heat degradated PCBs. JAMA 268:3213–3218.

• Chen YC, Hsu CC. 1994. Effects of prenatal exposure to PCBs on 
the neurological function of children, a neuropsychological and 
neurophysiological study. Dev Med Child Neurol 36:312–320

• Ikeda M.1996. Comparison of clinical picture between 
Yusho/Yusheng cases and occupational PCB poisoning cases. 
Chemosphere 32:559–566.

• These studies were published years before the inquiry and all 
revealed far more serious health consequences than ‘a nasty skin 
disease.’



01/12/2009 50

• “The less articulate” was just one description of the 
communities living with incinerators used by Dame 
Clayton and other members of the UK’s National Clean 
Air Society during this inquiry.

• This resulted in the chairman remarking:
• “When you say it [incineration] is acceptable to the more 

articulate sections of the population, from what you have 
said the incinerator usually ends up in the middle of the 
less articulate sections of the population. I do think we 
ought to make that quite clear.”
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A Clash of Old and New Scientific Concepts in Toxicity, with Important 
Implications for Public Health

John Peterson Myers, R. Thomas Zoeller, and Frederick S. vom Saal.
Environ Health Perspect 117:1652–1655 (2009). doi:10.1289/ehp.0900887 

available via http://dx.doi.org/ [Online 30 July 2009]

• A core assumption of current toxicologic procedures used to establish 
health standards for chemical exposures is that testing the safety of 
chemicals at high doses can be used to predict the effects of low-dose 
exposures, such as those common in the general population. 

• This assumption is based on the precept that “the dose makes the poison”: 
higher doses will cause greater effects.

• Objectives: We challenge the validity of assuming that high-dose testing can 
be used to predict low-dose effects for contaminants that behave like 
hormones. We review data from endocrinology and toxicology that falsify 
this assumption and summarize current mechanistic understanding of how 
low doses can lead to effects unpredictable from high-dose experiments.

• Discussion: Falsification of this assumption raises profound issues for 
regulatory toxicology. Many exposure standards are based on this
assumption. Rejecting the assumption will require that these standards be 
reevaluated and that procedures employed to set health standards be 
changed. The consequences of these changes may be significant for public 
health because of the range of health conditions now plausibly linked to 
exposure to endocrine-disrupting contaminants.
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For more information see
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Contact me for copies at:

ralph.ryder@googlemail.com
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THANK YOU

Wishing you good health
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