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Foreword

from Professor C.V . Howard. MB. ChB. PhD. FRCPath.

The authors are to be congratulated on producing this report. The reader will
soon understand that to come to a comprehensive understanding of the
health problems associated with incineration it is essential to become
acquainted with a large number of different disciplines ranging from aerosol
physics to endocrine disruption to long range transport of pollutants. In most
medical schools, to this day, virtually nothing is routinely taught to equip the
medical graduate to approach these problems. This has to change. We need
the medical profession to be educated to health consequences associated
with current environmental degredation.

There are no certainties in pinning specific health effects on incineration: the
report makes that clear. However this is largely because of the complexity of
exposure of the human race to many influences. The fact that 'proof' of cause
and effect are hard to come by is the main defence used by those who prefer
the status quo. However the weight of evidence, collected within this report, is
sufficient in the authors' opinion to call for the phasing out of incineration as a
way of dealing with our waste. | agree with that.

There is also the question of sustainability. Waste destroyed in an incinerator
will be replaced. That involves new raw materials, manufacture, transport,
packaging etc etc. In contrast, reduction, reuse and recycling represent a win-
win strategy. It has been shown in a number of different cities that high levels
of diversion of waste (>60%) can be achieved relatively quickly. When that
happens, there is not very much left to burn, but a number of the products left
will be problematic, for example PVC. Incineration, an end of pipe approach,
sends the message 'No problem, we have a solution for disposal of your
product, carry on business as usual’. What should happen is a 'front end
solution'. Society should be able to say "Your product is unsustainable and a
health hazard — stop making it”.

Incineration destroys accountability and this encourages industries to go on
making products that lead to problematic toxic wastes. Once the waste has
been reduced to ash who can say who made what? The past 150 years has
seen a progressive 'toxification' of the waste stream with heavy metals,
radionuclides and synthetic halogenated organic molecules. It is time to start
reversing that trend. We won't achieve that while we continue to incinerate
waste.

Vyvyan Howard December 2005

Professor of Bioimaging, Centre for Molecular Biosciences,
University of Ulster, Cromore Road, Coleraine, Co. Londonderry BT52 1SA
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Executive Summary

¥ Large studieshaveshownhigherratesof adultandchildhoodcancerandalso
birth defectsaroundmunicipal wasteincinerators:the resultsare consistent
with the associationsbeing causal. A number of smaller epidemiological
studies support this interpretationand suggestthat the range of illnesses
produced by incinerators may be much wider

¥ Incineratoremissionsare a major sourceof fine particulatespf toxic metals
and of more than 200 organic chemicals,including known carcinogens,
mutagensand hormonedisrupters Emissionsalso containother unidentified
compoundsvhosepotentialfor harmis asyet unknown,aswasoncethe case
with dioxins. Since the natureof wasteis continually changing,so is the
chemicalnature of the incineratoremissionsand thereforethe potential for
adverse health fefcts.

¥ Presentsafety measuresare designedto avoid acute toxic effects in the
immediate neighbourhoodbut ignore the fact that many of the pollutants
bioaccumulatecan enterthe food chainand can causechronicillnessesover
time andovera muchwider geographicahrea.No official attemptshavebeen
made to assess thdegits of emissions on long-term health.

¥ Incineratorgproducebottomandfly ashwhich represen80-50%by volumeof
the original waste (if compacted)requiring transportationto landfill sites.
Abatementequipmentin modernincineratorsmerely transfersthe toxic load,
notably that of dioxins and heavymetals,from airborneemissiongo the fly
ash.This fly ashis light, readily windborneandmostly of low particlesize. It
represents a considerable and poorly understood health hazard.

¥ Two large cohortstudiesin Americahaveshownthatfine (PMz.s) particulate
air pollution causesincreasesin all-causemortality, cardiac mortality and
mortality from lung canceyafteradjustmentor otherfactors.Fine particulates
are primarily producedby combustionprocessesind are producedin large
guantities by incinerators.

¥ |schaemicheartdiseasevasresponsiblefor nearlya quarterof deathsin one
of the cohortstudiesandwasstronglyrelatedto the level of PM. s particulates.
An increaseof 24.5mcg/n® in PMz s particulatepollution, wasassociatedvith
a 31% increasein cardiopulmonarymortality. Short-termincreasesn fine
particulatesaswill occurdownwindfrom incineratorshavealsobeenshown
to cause significant increases in myocardial infarctions.

¥ Higher levels of fine particulateshave been associatedwith an increased
prevalence of asthma and COPD.

¥ Fine particulatesformed in incineratorsin the presenceof toxic metalsand
organic toxins (including those known to be carcinogens),adsorb these
pollutants and carry them into the blood stream and into the cells of the body

¥ Toxic metalsaccumulatén the body and havebeenimplicatedin a rangeof
emotionaland behaviouralproblemsin children including autism, dyslexia,
attentiondeficit and hyperactivitydisorder(ADHD), learningdifficulties, and
delinquency and in problems in adults including violence, dementia,



depressiorand Parkinsor€disease Thesemetalsare universally presentin
incinerator emissions and present in high concentrations in the fly ash.
Susceptibility to chemical pollutants varies, depending on genetic and
acquired factors, with the maximum impact being on the foetus. Acute
exposurecanleadto sensitisatiorof someindividuals,leavingthemwith life-
long low dose chemical sensitivity

Few chemical combinationshave been tested for toxicity, even though
synegistic effectshavebeendemonstratednh the majority of casesvhenthis
testinghasbeendone. This synegy could greatlyincreasehe toxicity of the
pollutants emitted, but this danger has not been assessed.

Both cancer and asthma have increased relentlessly along with
industrialisationandcancerateshavebeenshownto correlategeographically
with both toxic waste treatmentfacilities and the presenceof chemical
industries, pointing to an gent need to reduce our exposure
Incineratorsburningradioactivematerialwill produceradioactiveparticulates.
This materialis carcinogenicand no studieshave beendone to assesghe
danger to health of these radioactive emissions.

Some chemical pollutants such as polyaromatic hydrocarbons(PAHs) and
heavymetalsare known to causegeneticchangesThis representsiot only a
risk to present generations but to future generations.

Monitoring of incineratorshas beenunsatisfactoryin the lack of rigor, the
infrequencyof monitoring, the small numberof compoundsmeasuredthe
levelsdeemedacceptableandthe absencef biological monitoring.Approval
of newinstallationshasdependean modellingdata,supposedo be scientific
measureof safety eventhoughthe methodusedhasno more than a 30%
accuracy and ignores the important problem of secondary particulates.

It hasbeenclaimedthat modernabatemenproceduregenderthe emissions
from incineratorssafe,but this is impossibleto establishMoreovertwo of the
mosthazardougmissiondfine particulatesand heavymetalsb arerelatively
resistant to removal.

The safety of new incineratorinstallationscannotbe establishedn advance
and, although rigorous independenthealth monitoring might give rise to
suspicionsof adverseeffectson the foetusandinfant within a few years,this
type of monitoringhasnot beenputin place,andin the shorttermwould not
reachstatisticalsignificancefor individual installations.Othereffects,suchas
adult cancers,could be delayedfor at leastten to twenty years. It would
therefore be appropriate to apply the precautionary principle here.
Thereare now alternativemethodsof dealingwith wastewhich would avoid
the main health hazardsof incineration, would produce more enegy and
would be far cheaper in real terms, if the health costs were taken into account.
Incineratorspresentlycontravenebasic humanrights as statedby the United
NationsCommissionon HumanRights, in particularthe Right to Life under
the EuropearHumanRights Convention but alsothe StockholmConvention
andthe EnvironmentalProtectionAct of 1990. The foetus,infant and child
are most at risk from incineratoremissions:their rights are thereforebeing
ignored and violated, which is not in keepingwith the conceptof a just



society Nor is the presentpolicy of locating incineratorsin deprivedareas
where their health &fcts will be maximal: this needsgant review

The literature reviewedleads us to the opinion that new facilities emitting
substantiauantitiesof fine particulatesyolatile heavymetalsandhazardous
organicpollutantsshouldnot be approvedandthat urgentmeasureshouldbe
takento reducethe emissionsrom wasteburninginstallationsin currentuse
and to apply rigorous biological monitoring until they can be taken out of
serviceandsafermethodsof wastedisposalbroughtinto operation. Vigorous
efforts shouldalsobe madeto reducethe amountof wasteproducedasthereis
presently no entirely satisfactory solution for its disposal.



1. Introduction

Both the amountof wasteand its potentialtoxicity areincreasingAvailable
landfill sites are being used up and incinerationis being seenincreasinglyas a
solution to the waste problem. This report examinesthe literature concerningthe
health efects of incinerators.

Incineratorgproducepollution in two ways.Firstly, they dischage hundredsof
pollutants into the atmosphere Although some attention has been paid to the
concentrations of the major chemicalsemittedin an effort to avoid acutelocal toxic
effects, this is only part of the problem. Many of thesechemicalsare both toxic and
bio-accumulativepuilding up over time in the humanbody in an insidiousfashion
with the risk of chronic effects at much lower exposuresLittle is known aboutthe
risks of many of these pollutants, particularly when combined. In addition,
incineratorsconvertsomeof the wasteinto ashandsomeof this ashwill containhigh
concentration®f toxic substancesuchasdioxins andheavymetals,creatinga major
pollution problemfor future generationsPollutantsfrom landfill havealreadybeen
shownto seepdown and pollute water sources. It is also importantto note that
incinerationdoesnot solve the landfill problembecausef the large volumesof the
ash that are produced.

Therehavebeenrelatively few studiesof populationsexposedo incinerator
emissionsor of occupationakexposureto incinerators(seesection4), but mostshow
higherthan-expectedevels of cancerand birth defectsin the local populationand
increasedischaemicheart diseasehas beenreportedin incineratorworkers. These
findings are disturbingbut, takenalone, they might only serveto alert the scientific
community to possibledangersbut for two facts. The first is the acknowledged
difficulty of establishingoeyondquestionthe chroniceffectsassociatedvith any sort
of environmentalexposure. The secondis the volume of evidencelinking health
effectswith exposureto the individual combustionproductsknown to be dischaged
by incinerators and other combustion processes.

The purposeof this report is to look at all the evidenceand cometo a
balancedview about the future dangersthat would be associatedwith the next
generatiorof wasteincinerators.Thereare goodreasondor undertakingthis review
The history of scienceshowsthatit oftentakesdecadedo identify the healtheffects
of toxic exposuredut, with hindsight,early warning signswere often presentwhich
hadgoneunheededlt is rarefor the effectsof environmentakxposureso havebeen
anticipatedn advanceForinstancet wasnot anticipatedhatthe oldergeneratiorof
incineratorsn the UK would proveto be a major sourceof contaminatiorof the food
supply with dioxins. In assessinghe evidencewe shall also look at datafrom a
numberof other areaswhich we believeto be relevant,including researchon the
increasedvulnerability of the foetusto toxic exposuresand the risk of synegistic
effects betweenchemicals,the higher risks to people more sensitiveto chemical
pollution, the difficulties of hazardassessmenthe problemsof monitoring and the
health costs of incineration.



2. Emissions from Incinerators and other Combustion
Sources

The exact compositionof emissionsfrom incineratorswill vary with what
wasteis being burnt at any given time, the efficiency of the installation and the
pollution control measuresn place. Thereis little detailedevidenceavailable. A
municipal wasteincineratorwill take in a greatvariety of waste contaminatedoy
heavy metalsand by man-madeorganic chemicals.During incinerationmore toxic
forms of some of these substancescan be created. The three most important
constituentof the emissionsin termsof healtheffects,areparticulatesheavymetals
andcombustiorproductsof man-madehemicalsthe lattertwo canbe adsorbednto
the smaller particulatesmaking them especially hazardous.The wide range of
chemicalsknown to be productsof combustioninclude sulphur dioxide, oxides of
nitrogen,over a hundredvolatile organic compoundgVOCs), dioxins, polyaromatic
hydrocarbons ¢&Hs), polychlorinated biphenyls (PCBs) and furans.

2.1 Particulates

Particulatesretiny particlesin the air thatareclassifiedby size.PMies havea
diameterof lessthan 10 micronswhereadine particulate§PM.ss) arelessthan 2.5
micronsandultrafine particulatePM;s) arelessthan1 micron. Incineratorsproduce
huge quantitiesof fine and ultrafine particulates.Incineratorsare permittedto emit
particulatesat a rateof 10mg/n? of gaseouslischage. The commonly-usedaghouse
filters actlike a sieve,effectively allowing the smallestparticulateso getthroughand
blocking the less dangerous|arger particulates.Only 5-30% of the PM2ss will be
removedby thesefilters and virtually none of the PMs. In fact the majority of
particlesemittedby incineratorsarethe mostdangerouslltrafine particulateg1). The
baghousdilters areleasteffective at removingthe smallestparticles,especiallythose
of 0.2to 0.3 microns,andthesewill havea considerabléealthimpact.Healtheffects
aredetermineddy the numberandsizeof particlesandnot the weight. Measurements
of the particlesizedistributionby weight will give afalseimpressionof safetydueto
the higherweight of the larger particulatesPollution abatemenequipment,nstalled
to reduceemissionsof nitrogenoxides,may actuallyincreaseemissionsof the PMz.s
particulateq2). Theammoniausedin this procesgeactswith sulphurousacid formed
when steamand sulphurdioxide combineasthey travel up the stack,leadingto the
productionof secondarnyparticulatesThesesecondaryarticulatesareformedbeyond
the filters and emitted unabated:they can easily double the total volume of
particulateemitted(3). Presentmodellingmethodsdo not takesecondaryarticulates
into accoun{see section 12).

Studieshaveshownthattoxic metalsaccumulateon the smallestparticulates
(4) andthat95% of polycyclic aromatichydrocarbongPAHS) areassociatedavith fine
particulatedPMs andbelow) (5-7). PAHs aretoxic andcarcinogenicandit hasbeen
estimated that these increase the lung cancer risk by 7.8 times (8).



2.2 Heavy Metals

Incineratorsare allowed to emit 10mg/n? of particulatesand 1mg/n? of
metals. The limits mean little as, even within these limits, the total amount of
particulatesand metalsemittedwill vary with the volume per secondof emissions
generatedy the incineratorandthis canvary hugely A further concernis that there
areno statutoryambientair quality standardgor heavymetalsapartfrom lead,which
means the levels of heavy metaishe surrounding air do not need to be monitored.

The proportionof metalsto particulatesallowedto be emittedby incinerators
is very high and much higher than found in emissionsfrom cars. At the high
temperaturegound in incineratorsmetalsare releasedrom metallic waste,plastics
andmanyothersubstancesMany of the heavymetalsemitted,suchascadmium,are
toxic at very low concentrationsThe selectiveattachmentof heavy metalsto the
smallestparticulatesemitted from incinerators(4) increasesthe toxicity of these
particulates.This fact is likely to make the particulatesfrom incineratorsmore
dangerous than particulates from other sources such as from cars.

2.3 Nitrogen Oxides

Removalof nitric oxide by incineratorsis only about60% effective and the
nitric oxideis thenconvertedo nitrogendioxideto form smogandacidrain. Sunlight
actson nitrous oxides and volatile organic compoundgVOCSs) to produceanother
pollutant, ozone.

2.4 Organic Pollutants

A wide range of organic pollutants are emitted from incinerators.These
include PAHs (polycyclic aromatichydrocarbons)PCBs(polychlorinatedbiphenyls),
dioxins, furans, phthalates, ketones, aldehydgsnic acids and alkenes.

The wastebeingburnednow differs considerablyfrom thatburnedin the past
with a higherload of heavy metalsand plasticsproducingfar greaterpotential for
healthand environmentalproblems.An exampleof this is PVC which is more than
90% organic chlorine. It hasbeenusedextensivelyfor doorsand windows and with
an expectedife of 40 yearsit is likely to appeaiin increasingguantitiesin the waste
stream.This could easily raisethe organic chlorinein the wastestreamto over 1%,
which accordingto the EuropeanWaste Directive would meanthe wastewould be
regarded as hazardous.

Many of the compoundsareknownto be not only toxic but bio-accumulative
andpersistentTheyincludecompoundghathavebeenreportedto affecttheimmune
system(9), attachto chromosomegq10), disrupt hormoneregulation (11), trigger
cancer (12), alter behaviour (13), and lower intelligence (14). The very limited
toxicity dataon many of thesesubstancess a matterof concern(15). The changing
nature of waste meansnew substancesre likely to be emitted and created.For
examplepolybrominateddiphenylethers(PBDEs)arefoundin manyelectricalgoods
andareincreasinglyfinding their way into incineratorwaste.They havebeenfoundto
affect brain developmentand affect the thyroid gland and causebehaviouraland
learning defects in animals (16, 17).



3. Health Effects of Pollutants

3.1 Particulates

A large and growing body of literature has highlighted the dangersof
particulatego health.Variousstudieshaveconfirmedthat the smaller the size of the
particles the more dangerous the health effects (18-21). The datafrom the World
Health Organisationshownin the graphbelow clearly illustratesthat PM. s particles
have a greater fefct on daily mortality than the Iger PMos (18).
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Figure 1. Increase in daily mortality as a function of PM concentration.
(reproduced from ref 18, Figure 3.6)

The smallerparticlesarenotfiltered out by the noseandbronchiolesandtheir
minisculesize allows themto be breatheddeeplyinto the lungsandto be absorbed
directly into the blood streamwherethey can persistfor hours(22). They canthen
travel throughthe cell walls andinto the cell nucleusaffecting the cell@ DNA. The
WHO statethatthereis no safelevel of PM.ss and healtheffectshavebeenobserved
at surprisingly low concentrationswith no threshold (23,24). The smallest
particulates, particularly the ultrafine particulates (PM1) are highly chemically
reactive,a propertyof their smallsizeandlarge surfacearea(25). A furtherdangerof
the smallestparticulatess that thereare thousandsnore of them per unit weight. In
incineratorsheavy metals,dioxins and other chemicalscan adhereto their surface
(26) increasingtheir toxicity. The body does not have efficient mechanismsfor
clearingthe deepemartof the lung asonly a tiny fraction of naturalparticleswill be
as small as this.

As incinerators are effectively particulate generators and produce
predominatelythe smallerparticulatesthat havethe biggesteffect on mortality it is
clear that incinerators have considerable lethal potential.

a) Epidemiological Studies of Particulate Pollutants
Fine particulates have been associated with both respiratory and
cardiovascular disease (27) and with lung ca(t@28).



Two large cohort studiesin the USA showed increasing mortality with
increasinglevels of PMzs pollution. In the Six City Study publishedin 1993 (19),
8,111 individuals were followed for 14-16 years(1974-1991),involving a total of
111,076personyears,to examinethe effect of air pollution, allowing for smokingand
otherindividual factors. As expectedthe greatestrisk factor was smoking(adjusted
mortality-rate ratio 1.59) but, after allowing for individual factors, mortality rates
showedhighly significantassociationgp<0.005)with the levelsof fine particlesand
sulphateparticlesin the cities, with the mostpollutedcity giving anadjustedall-cause
mortality rate of 1.26 comparedto the least. This relatedto a PM.s differenceof
18.6mcg/m: cardiopulmonarymortality was increasedby 37% and lung cancer
mortality was also 37% higher

In the American CancerSociety study (20), 552,138adults (drawn from the
CancerPreventionll study) were followed from 1982 to 1989 and deathsanalysed
againstmeanconcentration®f sulphateair pollution in 1980 and the medianfine
particulateconcentratiorirom 1979-1983both obtainedfor eachparticipant€areaof
residencefrom EnvironmentalProtectionAgency (EPA) data. Again, the strongest
correlationwasbetweernung cancerandsmoking(adjustedmortality risk ratio 9.73),
but both pollution measuresshowed highly significant associationwith all-cause
mortality and with cardiopulmonarymortality: sulphateswere also associatedvith
lung cancer After adjustingfor smokingand othervariables higherfine particulate
pollution was associatedwith a 17% increasein all-causemortality and a 31%
increasan cardiopulmonarymortality for a 24.5mcg/n? differencein PMz.ss. These
resultsare highly significantand led the EPA to placeregulatorylimits on PM2ss,
establishingthe National Ambient Air Quality Standardsn 1997. Theseregulations
were challengedby industry but ultimately upheld by the US SupremeCourt (29)
afterthe datafrom all the studieshad beensubjectedo intensescrutinyincluding an
extensive independent audit and a re-analysis of the original data (30).

The healthbenefitsof bringing in thesenew regulationshavebeenestimated
as$32hillion annually(31) basedon mortality and chronicand acutehealtheffects,
anda White Housereportfrom the Office of ManagementandBudgetin September
2003 calculatedthe benefitsin terms of reductionsin hospitalizations premature
deathsandlost working daysasbetweern$120and$193billion overthelast10 years
(seesection9.1). As this study looked at only three healthindicatorsit is likely to
underestimate the true benefits.

It follows from this datathatincineratorsandall othermajor sourcesof PMz 5
particulates will generate substantial health costs as well as increasing mortality

b) Further Studies

An analysispublishedin 2002 of the CancerPreventionll study participants
linked theindividual factors,pollution exposuresindmortality datafor approximately
500,000adultsas reportedin the ACS study above,bringing the follow-up to 1998
(28). The report doubledthe follow-up period and reportedtriple the number of
deathsa wider rangeof individual factorsand more pollution data,concentratingon
fine particles.Smoking remainedthe strongestfactor associatedvith mortality, but
fine particulate pollution remained significantly associatedwith all-cause, and
cardiopulmonarymortality with averageadjustedRRsof 1.06 and1.09. In addition,



after the longerfollow-up period,fine particulatesvere significantly associatedvith
lung cancermortality with an adjustedRR of 1.14. The authorsreportedthat
exposureo a 10mcg/nt higherlevel of PM2.ss wasassociatedvith a 14%increasen
lung cancer and a 9% increase in cardiopulmonary disease (28).

¢) Cardiovascular Disease

Researcherswvere surprisedto find that the increased cardiopulmonary
mortality associatedvith particulatepollution was primarily due to cardiovascular
disease. This was found in both the Six City and ACS studieswhen they were re-
analysed(30). When the causesof deathin the CancerPreventionll Study were
looked at in more detail (32) to look for clues to possible pathophysiological
mechanismsthe link was strongestwith ischaemic heart disease:a 10mcg/n¥
increasein PM2.ss was associatedvith an 18% increasein deathsfrom ischaemic
heart disease (22% in never smokers).

Acute myocardialinfarction roseduring episode®f high particulatepollution,
doubling when levels of PM2ss were 20-25mcg/m higher (33). Particulatesalso
increasedmortality from stroke (34,35). One study concludedthat 11% of strokes
could be attributedto outdoor air pollution (36). Episodesof increasedparticulate
pollution alsoincreasedadmissionswith heartdiseasg37). Mortality from diabetes
(27) andadmissiongor diabeticheartdiseasaverealsoincreased38) andthesewere
doublethe non-diabeticCHD admissionssuggestinghat diabeticswere particularly
vulnerableto the effect of particulatepollution (38). Higher levels of particulates
have been associatedwith life-threatening arrhythmias (39) exercise-induced
ischaemia(40), excessmortality from heartfailure (35,41) and thrombotic disease
(35).

d) Effect on Children and the Foetus

Particulates carry various chemicals including polycyclic aromatic
hydrocarbons(PAHS) into the human body FredericaPererafrom the Columbia
Centerfor Children®EnvironmentaHealthhasfoundthatthe foetusis 10 timesmore
vulnerableto damageby thesesubstancef42). Shealsofoundthat PM. s particulates
havean adverseeffect on the developingfoetuswith significantreductionsn weight,
lengthandheadcircumferenceandreiteratedhe importanceof reducingambientfine
particulateconcentrationg43). In addition further studieshave shown an adverse
effect on foetal developmentat levels currently found in cities today suchas New
York (44). Air pollution has beenfound to causeirreversible geneticmutationsin
mice.Researcherfund,in contrastthatif mice breathedir which hadbeenfreedof
particulatedy filtration they developednly backgroundevelsof geneticmutations,
confirming that particulatesvere causativeg(45). At the fourth Ministerial Conference
of Environmentand Healthin June2004,the WHO announcedhat betweenl.8 and
6.4% of deaths in the age group from 0 to 4 could be attributed to air pollution (46).

e) Acute Respiratory Incidents

Elevatedparticulateair pollution hasbeenassociatedvith increasechospital
admissionsvith asthma24) andwith COPD (47), increasesn respiratorysymptoms
(48,49), higherincidenceof asthma(50), reducedimmunity (51,52), higher ratesof



ear noseand throat infection (50), loss of time from schoolin children through
respiratorydiseasg53,54),and declinesof respiratoryfunction (55-57).A sadaside
to the aboveis that children who did more outdoor sport had greaterdeclinesin
respiratoryfunction (57). We are doing a great disserviceto our children if they
cannot pursue healthy activities without damaging their health.

f) Mortality from Particulate Pollution

Episodes of increased particulate pollution have been associatedwith
increasedcardiovasculamortality (19,20,27,28,35,41,58)nd increasedrespiratory
mortality (41,42). About 150 time-seriesstudies around the world have shown
transientincreasesn mortality with increasesn particulates.Cohort studieshave
shown a long-term &fct on mortality (19,20,28) (see section 3.1a).

Can we quantify this mortality? It has been estimatedthat the increased
mortality works out asabouta 0.5-1%increasen mortality for each10mcg/nd risein
PMyos (59) for acuteexposuresinda 3.5%rise for chronicexposureg31). For PMz ss
the increasein mortality is much greatey especiallyfor cardiopulmonarymortality
(se€Table).

Table 1 Cardiopulmonary Mortality and Fine Particulate Pollution

Study [Reference [No of Follow up [Adjusted Difference in|Adjusted
& Year [Participants excess ¢/p  |PMp.ssin  [excess ¢/p
mortality meg/m? mortality for
rise of 10mcg/
m3
Six Cities [19 8,11 |1974-1991 [ 37% 18.6 19.8%
1993
ACS Cancel20 552,138 [1982-1989 | 31% 24.5 12.7%
Prevention II
1995
Cancer 28 500,000 |1982-1998 | 9% 10 9%

Prevention II2002

Whenthe datafrom the Six Cities Study andthe ACS study were subjectto
audit and re-analysis(seesection3.1a) the cardiopulmonarydeathswere separated
into pulmonaryand cardiovasculaf30). Unexpectedlymostof the excesdeathsdue
to particulateshad beenfrom cardiovasculacausesThis wasapparenin eachof the
analysegerformedgiving figuresfor the increasein cardiovasculamortality in the
Six Cities studyof betweer35% and44%for an 18.6 mcg/nt differencein PM2sand
in the ACS studybetweern33% and47%for a 24.5mcg/m. This wasmuchhigherin
eachcasethanthe increasen respiratorydeathsof 7%. In the ACS datait waslater
foundthatthe excesscardiovasculadeathswereprimarily dueto an 18% increasen
deaths from ischaemic heart disease for each 10rcigenin PMss (32).

Incineratorsselectivelyemit smallerparticulatesand causea greatereffect on
levels of PMz.ss than PM1cs and would thereforebe expectedo havea large impact
on cardiopulmonarynortality, especiallycardiovasculamortality. This hasnotsofar
been studied directly



g) Assessment by the WHO and Other Authorities

Basedon the World HealthOrganisatiorAir Quality Guidelines(60) we have
estimatedhata 1mcg/n? increasdn PM. s particulates(a very conservativeestimate
of the level of increasethat would be expectedaroundincinerators)would leadto a
reducedife expectancyof 40 daysper personover 15 years(this equalsa reduction
of life expectancyof 1.1 yearsfor each10mcg/n? increasein PM.s particulates).
Although this figure appearssmall they note that the public healthimplicationsare
large andthe effect on a typical surroundingpopulationof 250,000would be a lossof
27,500yearsof life overa 15 yeartime period. This figure givesanindicationof the
likely lossof life from any major sourceof PMz s particulatesin additionincinerators
normally operatfor muchlongerperiodsthanthe 15 yearsquotedhere. Notethatthe
estimatedloss of life here is from particulatesalone and not from other toxic
substances.

Statementsy leadingresearchericludethefollowing: Qhe magnitude of the
association between fine particles and mortality suggests that controlling fine
particles would result in saving thousands of early deaths each yearO(Schwartz)(59)
and Qhere is consistent evidence that fine particulates are associated with increased
all cause, cardiac and respiratory mortality. These findings strengthen the case for
controlling the levels of respiratory particulates in outdoor airO (58).

h) Summary

In summarythereis now robustscientific evidenceon the dangergo healthof
PM:s particulatesand of the substantiahealthcostsinvolved. For thesereasonst is
impossibleto justify increasinglevels of theseparticulatesstill further by building
incineratorsor any othermajor sourceof PM. s particulatesThe datamakesit quite
clearthatattemptsshouldbe madeto the reducelevelsof theseparticulatesvhenever
possible. However PM.ss are not the only reasonsto be concernedabout
incineratorsThere are other dangers:-

3.2 Heavy Metals

Popereportedthat hospitaladmissionof childrenwith respiratorydisease
fell dramaticallyin the Utah valley whena steelmill wasclosedfor a yeardueto a
strike. Air pollution analysisshowedthat the metal contentof particulatesvaslower
thatyearandthatthetype of inflammationfoundin the lungswhile the steelmill was
working could bereproducedn bothratandhumanlung tissueby usingair pollutants
of the type emittedby the steelmill. (61,62).This is a very clearillustration of the
danger=f pollution of the air with heavymetals.Exposureto inhaledmetals,similar
to the type producedby incineratorshave beenshownto mediatecardiopulmonary
injury in rats (63) and small amountsof metal (<1%) in particulatesare known to
cause pulmonary toxicity (64).

Emissionsandashfrom incineratorscontainover 35 metals(65). Severalare
knownor suspectedarcinogensToxic metalsaccumulatén the bodywith increasing
age 66). Breathingin air containingtoxic metalsleadsto bioaccumulationin the
humanbody They canremainin the body for years:cadmiumhasa 30 yearhalf-life.
Incinerationaddsto the burdenof toxic metalsand can lead to further damageto
health.



Mercury is a gasat incinerationtemperaturesind cannotbe removedby the
filters. Incineratorshavebeena major sourceof mercuryreleasento the environment.
In theorymercurycanbe removedusingactivatedcarbonbutin practiceit is difficult
to controlandevenwheneffective the mercuryendsup in thefly ashto be landfilled.
Mercury is one of the most dangerousheavy metals.It is neurotoxicand hasbeen
implicated in Alzheimei® disease(67-69), learning disabilities and hyperactivity
(70,71).

Inhalation of heavy metalssuch as nickel, beryllium, chromium, cadmium
andarsenicincreaseghe risk of lung cancer(12). Cumulativeexposurgo cadmium
hasbeencorrelatedwith lung cancer(72). Supportiveevidencecomesfrom Blot and
Fraumeniwho found an excessof lung cancerin US countieswhere there was
smelting and refining of non-ferrousmetals(73). Inhaled cadmiumalso correlates
with ischaemic heart disease (74).

So what are the dangerscausedby toxic metalsaccumulatingin the body?
They have beenimplicatedin a range of emotionaland behaviouralproblemsin
children including autism (75), dyslexia (76), impulsive behaviour (77) attention
deficit and hyperactivity disorder (ADHD) (78,79) as well as learning difficulties
(14,70,80-83)Joweredintelligence(79) and delinquency(84,79),althoughnot every
studyreachestandardsignificancelevels.Many of theseproblemswerenotedin the
study of the populationroundthe Sint Niklaasincinerator(85). Exposedadultshave
alsobeenshownto be affected,showinghigherlevels of violence(13,86),dementia
(87-93) and depressiorthan non-exposedndividuals. Heavy metal toxicity hasalso
been implicated in Parkinsandisease (94).

Heavy metals emitted from incineratorsare usually monitoredat 3 to 12
monthly intervals in the stack: this is clearly inadequatefor substancesith this
degree of toxicity

3.3 Nitrogen Oxides and Ozone

Nitrogendioxideis anotherpollutantproducedby incineratorsit hascauseda
variety of effects, primarily on the lung but also on the spleen,liver and blood in
animal studies.Both reversibleandirreversibleeffects on the lung havebeennoted.
Children betweenthe agesof 5 and 12 yearshave beenestimatedto havea 20%
increasein respiratorysymptomsfor each28 mcg/n# increasein nitrogendioxide.
Studiesin Japanshoweda higherincidenceof asthmawith increasingNO: levelsand
that it synegistically increasedung cancermortality rates(40). It hasalso been
reportedto aid the spreadof tumours(95,96).Increasesn NO. havebeenassociated
with risesin admissionswith COPD (97), asthmain childrenandin heartdiseasen
thoseover 65 (18). Otherstudieshaveshownincreasesn asthmaadmissiong98) and
increased mortality with rising NQevels (99).

Rising ozonelevels have led to increasinghospital admissions asthmaand
respiratoryinflammation and have beenreportedto lower immunity (100). Higher
levels have been significantly associatedwvith increasedmortality (101) and with
cardiovasculardisease.Both ozone and nitrogen dioxide are associatedwith
increasing admissions with COPD (97).

Whenit comesto incineratoremissionghe healtheffectsof nitrousoxidesare
likely to compound the negative healtifieets of particulates and metals.



3.4 Organic Toxicants

Hundredsof chemicalcompoundsrereleasedrom incineratorsTheyinclude
a hostof chemicalsproducedfrom the burningof plasticand similar substanceand
include polycyclic aromatic hydrocarbons(PAHS), brominated flame retardants,
polychlorinatedbiphenols (PCBs), dioxins, polychlorinateddibenzofurangfurans).
Thesesubstancearelipophilic andaccumulaten fatty tissueandremainactivein the
living organismsand the environmentfor many years.They have beenlinked with
early puberty (102), endometriosig(103), breastcancer(104,105),reducedsperm
counts(106) and otherdisordersof malereproductivetissues(107), testicularcancer
(108) andthyroid disruption(11). It hasbeenclaimedthat about10% of man-made
chemicalsare carcinogenic(see section 5.1), and many are now recognisedas
endocrinedisrupters.Most of thesehealtheffects were not anticipatedand are only
now being recognisedNo safetydataexist on many of the compoundseleasedyy
incinerators.

PAHs arean exampleof organictoxicants Although emissionlevelsaresmall
thesesubstancearetoxic at partsperbillion or evenpartspertrillion (65) asopposed
to parts per million for many other pollutants. They can causecancey immune
changesjung andliver damagefetardedcognitive and motor developmentjowered
birth weight and lowered growth rate (65).

3.5 Effects on Genetic Material

Both heavymetalsandmanychemicaldorm covalentbondswith DNA called
DNA adducts.This can increasethe risk of cancerby activating oncogenesand
blockinganti-tumourgenesThis raisesavery seriousconcern.This concernis thatby
releasing chemicalsinto the environmentwe may not only be poisoning this
generationbut the next. Carcinogenesigrom chemicalswhich can be passedon
through several generationsis not just a horrifying scenario but has been
demonstratedo occur in animals (109,110). Incinerator emissionswould greatly
increase this risk.

DNA adductsto PAHs increasewith exposureto pollution and patientswith
lung cancerhavehigherlevels of adducts(seebelow). This is one demonstratiorof
how pollutantsalter genesand predisposeo cancer Other chemicals,suchasvinyl
chlorideinterferewith DNA repairandyet otherssuchasorganochlorinegretumour
promoters.

3.6 Effects on the Inmune System

Starting in the late 1980sa seriesof dramatic marine epidemicskilled off
thousand®f dolphins,sealsand porpoisesMany were found to have beenaffected
by a distempetlike virus. Autopsiesof the deadanimalsshowedweakenedmmune
systemsand high levels of pollutantsincluding PCBs and synthetic chemicals.A
virologist, Albert Osterhausand his co-workers,demonstratedhat when sealswere
fed contaminatedish containingorganochlorinegwhich were, however considered
fit for humanconsumption}hey developedmmunesuppressiorand were unableto
fight viruses(111-113). Their naturalkiller cellswere20-50%belownormalandtheir
T cell responselroppedby 25-60%.The immunesuppressionvasdueto dioxin-like



chemicals,PCBs and synthetic chemicals.An immunologist Garet Lahvis found
immunity in dolphinsin the USA droppedasPCBsandDDT increasedn their blood

(114). The immune systemappearedmost vulnerableduring prenataldevelopment.

This demonstratethattheimmunesystemmay be damagedy exposureo synthetic
chemicals and that we have seriously underestimated the dangers of these chemicals.

Animal experiments have shown immunotoxicity with heavy metals,
organochlorinepesticidesand halogenatedaromatics(115) and accidentalexposure
dataon humanshasshownimmunotoxicity with PBBs, dioxins and aldicarb.In fact
wholevolumeshavebeenwritten onimmunotoxicity (116). Note thesearethetype of
pollutants releasedby incinerators. Environmental toxins have been shown to
decreasd-lymphocytehelpersuppressoratiosin four differentexposedoopulations
(117). Nitrogen dioxide exposurdleadsto abnormallyelevatedimmuneand allergic
responsesPMs particulatesthemselvesan causemutagenicand cytotoxic effects
and the smallest particulates cause the greafest®{1.8).

In summarythereis evidencethata large numberof the pollutantsemittedby
incineratorscancausedamagdo theimmunesystem(119). As is demonstrateih the
next sectionthe combinationof theseis likely to have an even more potentand
damaging d&ct on immunity than any pollutant in isolation.

3.7 Synergistic Effects

Various studies have shown that a combination of substancesan cause
toxicity evenwhenthe individual chemicalsare at a level normally consideredsafe.
The reportOMar€impacton the Global Environment(®y the Massachusettistitute
of TechnologystatedOsynagistic effects amongchemicalpollutantsare more often
presenthannot((120). Testinghasbeenminimal andmostof the synegistic effects
arelikely to remainunknown.ToxicologistDr Vyvyan Howard hascalculatecthat to
testjust the commonest,000toxic chemicalsn uniquecombinationsof threewould
requirel66 million differentexperimentsandeventhis would disregardvaryingdoses
(122).

Synegy hasbeendemonstratedvhen organic chemicalsare combinedwith
heavy metals (122,123),and with combinationsof pesticides(124, 125) and food
additives(126). The last study is of particularconcern.Ratsfed with one additive
wereunharmedThosefed two developed variety of symptomswvhereaghosefed all
threeall died within two weeks.In this casethe chemicalsappearedo amplify each
othei@ toxicity in logarithmicfashion.In arecentexperimenscientistsdosedanimals
with amixture of 16 organochloringesticidesleadandcadmiumat OsafdevelsGand
found they developedimpaired immune responsesaltered thyroid function and
altered brain development(127). Another study in 1996, publishedin Science,
reportedon the dangersof combinationsof pesticidesand their ability to mimic
oestrogenThey found that combinationscould increasethe toxicity by 500 to 1000
times(128). Thelevel of concernaboutthe multiplicity of pollutantsreleasednto the
air by incineratords enhancedby the fact thatno onehasanyideawhatdamagehese
combinations of chemicals can cause.

The population living round an incinerator is being exposedto multiple
chemical carcinogensand to PMzss, to carcinogenicheavy metals (in particular
cadmium)and in some casesto radioactive particles,all known to increaselung



cancer Nitrogendioxide hasalsobeenshownto synenistically increasdung cancer
Whenall theseare combined the effectsarelikely to be morepotent,and,in fact, an
increasein the incidenceof lung cancerhasbeenreportedaroundincinerators(see
section 4.1).

The potential for multiple pollutants to cause serious health effects is
illustratedby the resultsof a key studyon ratsexposedo the dust,soil andair from a
landfill site. Theseanimals developedabnormalchangesin the liver, thyroid and
reproductiveorgans within only two days of exposure(129). Although effects in
animalsdo not always mimic thosein humans,the authorsconcludedthat present
methodsof calculating health risks underestimatehe biological effects. This has
obvious relevanceto the dangersof exposingpeopleto multiple pollutants from
incinerators.

4. Increased Morbidity and Mortality near Incinerators

4.1 Cancer
Therehavebeena numberof studiesof the effect of incineratorson the

healthof the surroundingpopulation,mainly concentratingon cancerincidence. In
moststudies.the incineratorswere situatednearother sourcesof pollution and often
in areasof deprivation,both likely to confoundthe findings sinceboth areassociated
with highercancerincidence. The study of an incineratorburning 55,000tonnesof
wastea yearandbuilt in 1977in themiddle of a residentialareaof a town of 140,000
with no heavyindustry (Sint Niklaas) is scientifically unsatisfactorybecaus€unds
were not madeavailablefor the study of controls (85). However the investigators
mappeda convincing cluster of 38 cancerdeathsimmediately surroundingand to
leewardof the incinerator andthis areaalsoshowedhigh concentration®f dioxin in
soil samplesvhentestedin 1992. They notedthatthe cancerSMR for this town for
1994-1996(national statistics)was high (112.08 for malesand 105.32for females),
supporting the genuine nature of their findings.

In 1996, Elliott et al. publisheda major study (130) in which they compared
the numbersof registeredcancercaseswithin 3 km and within 7.5 km of the 72
municipal wasteincineratorsitesin the UK with the numberof casesexpected.lt
involved dataon over 14 million peoplefor up to 13 years. Expectednumberswere
calculatedfrom nationalregistrationsadjustedfor unemploymentpvercrowdingand
social class. No accountwas takenof prevailing winds, or of differencesbetween
incinerators. Theyfirst studieda sampleof 20 of theincineratorsites,replicatingthe
analysislater with the other 52. If the results of two sets like this concur it
strengthensthe data. In each set there was an excessof all cancersnear the
incinerators,and excesseseparatelyof stomach,colorectal,liver and lung cancers,
but not leukaemiasThe first setgaveadjustedmortality ratiosfor all cancersof 1.08
for within 3km and 1.05 within 7.5 km; for the secondthesewere 1.04 and 1.02.
Theserisks, representingn additionalrisk of 8% and5% for thefirst setand4% and
2% for the second,seemsmall but representedh total of over 11,000 extra cancer
deaths near incinerators and were highly significant (p <0.001 for each).



For eachof the main cancersitesthe excessesvere higher for thoseliving
within 3 km thanfor all within 7.5km (130,131) suggestinghattheincineratorshad
causedhe excessThe authorsdoubtedthis and attributedthe findings to additional
confoundingin spite of the fact that they had already adjusted (possibly over
adjusted)for unemployment,overcrowdingand social class, which give a partial
correctionfor pollution. Moreover the effect on peopleliving to leeward of the
incineratorwould be substantiallyhigherthanshownby this studyasthe true number
of peopleaffectedwasdiluted by thoseliving at the samedistancebut awayfrom the
wind plume coming from the incinerator

Knox et al. looked at the data from 22,458 children who died of cancer
betweenl953and1980in the UK (132).For eachchild they comparedhedistanceof
the birth and death addressedrom the nearestsource of pollution and found a
consistenasymmetrymorehadmovedawayfrom the nearesthazardthantowardsit
(132). They deducedthat the excessof migrations away from the hazard (after
allowing for social factors)was evidencethat the children had beenaffectedby the
cancercausing pollution before or shortly after birth.

Laterthey appliedthe methodto the setof incineratorsstudiedby Elliott etal.
and again showedthe sameasymmetryin the children©®birth and deathaddresses,
indicatingthatthe incineratorshadposeda cancerrisk to children(133).Of the 9,224
childrenfor whom they hadfound accuratebirth and deathaddresses},385children
had moved at least0.1 km. Significantly more children had migratedaway from
incineratorsthantowards. For all thosewho hadat leastone addresawithin 3 km of
anincineratortheratiowas1.27. Whentheylimited the analysisto childrenwith one
addressnsidea 5 km radiusfrom the nearestncineratorandthe otheraddressutside
this radiusthe ratio was 2.01; this indicateda doubling of cancerrisk. Both these
findings were highly significant (p <0.001for each).The excesshad only occurred
during the operationalperiod of eachincineratorand was also notedround hospital
incineratorsbut not landfill sites. This is strong evidencethat the incinerators®
emissions contributed to childrenéncer deaths.

Biggeri etal. in 1996compared’55lung cancerdeathsn Triestewith controls
in relation to smoking, probable occupationalexposureto carcinogensand air
pollution (measuredhearesto their homes)andthe distanceof their homefrom each
of four pollution sites. The city centrecarrieda risk of lung cancerbut the strongest
correlationwaswith theincineratorwheretheyfounda 6.7 excesf lung cancerafter
allowing for individual risk factors (134).

Using a spatialscanstatistic, Viel et al 2000 looked at the incidenceof soft
tissuesarcomaand non-Hodgkin®lymphomafrom FrenchCancerRegistrydata,in
two areascloseto an incineratorwith high emissionof dioxin (135). They found
highly significant clustersof soft tissue sarcoma(RR 1.44) and of non-Hodgkins
lymphoma(RR 1.27) but no clustersof Hodgkinsdiseasqusedas negativecontrol).
This studywasinterestingn thatit wasdesignedo look bothin afocussedvay atthe
arearound the incinerator and to checkthe associationby looking for spacetime
relationshipswvhich shouldbe presentf the relationshipwas causal.ln additionthey
looked in an unfocussedwvay for other clustersin the wider areawhich contained
other areasof deprivation.Both the first two analyseswere positive close to the
incinerator- demonstratinghat a causalrelationshipwaslikely - andsinceno other



clusterswere found they concludedthat deprivationcould be virtually excludedasa
factor.

According to Ohta et al, Japan built 73% of all the municipal waste
incineratorsin the world andby 1997 had becomevery concernedabouttheir health
effects:in the village of Shintone 42% of all deathsbetween1985-95in the areaup
to 1.2km to leewardof anincinerator(built in 1971)weredueto canceycomparedo
20% further away and 25% overall in the local prefecture(136). Their dataon soll
contaminatiorreinforcedthe importanceof consideringwind directionsin evaluating
the health décts of incinerators.

In 1989 Gustavssomeporteda twofold increasen lung cancerin incinerator
workersin Swedencomparedo the expectedocal rate (137).In 1993 he reporteda
1.5 fold increasein oesophageatancerin combustionworkers, including those
working in incinerators (138).

4.2 Birth Defects

Therehavebeenfive reportsof increasesn congenitalabnormalitiesaround
incinerators.The investigatorsat Sint Niklaas notedmultiple birth defectsto leeward
of the incinerator(85). Orofacial defectsand other midline defectswere found to be
more than doublednearan incineratorin Zeebug, Amsterdam(139). Most of these
deformed babies were born in an area correspondingto wind-flow from the
incineratorand other defectsincludedhypospadiusnd spinabifida. In the Neerland
area,Belgium, therewasa 26% increasein congenitalanomaliesn an areasituated
betweentwo incinerators (140). A study of incineratorsin France has shown
chromosomaldefects and other major anomalies(facial clefts, megacolon,renal
dysplasias)141). A recentBritish study looked at births in Cumbriabetween1956
and 1993 andreportedsignificantly increasedethal birth defectsaroundincinerators
afteradjustingfor yearof birth, socialclass,birth order andmultiple births. The odds
ratio for spinabifida was 1.17 and that for heartdefects1.12. There was also an
increasedisk of stillbirth and anencephaluaroundcrematoriumg142). The study
pointedout thatthe figuresfor birth defectsarelikely to be substantialinderestimates
since they do not include spontaneou®r therapeuticabortions,both increasedby
foetal anomalies.

In addition, severalstudieshavenotedan increasen birth defectsnearwaste
sites, particularly hazardousvastesites. The patternof abnormalitieswas similar to
the patternfound with incinerators,with neural tube defectsoften being the most
frequent abnormality found, with cardiac defects second (143-146). Harmful
chemicalsare normally storedin fatty tissue:in the foetusthereis little or no fatty
tissue exceptfor the brain and nervoussystem,which may explain the pattern of
damage. A review of this subject stated Qhe weight of evidence points to an
association between residential proximity to hazardous waste site and adverse
reproductive outcomes.O(147)

4.3 Ischaemic Heart Disease
Gustavssorfound an excessof ischaemicheartdisease(137) in incinerator
workerswho had beenexposedor longer We havenot found any epidemiological



studiesof cardiovasculadiseasén the neighbourhooaf incineratorsputin view of
the research on particulates (see section 3.1) this should be investigated.

4.4 Comment

The authorsof someof thesereportsdid not considerthat they had sufficient
groundsfor concludingthat the health effects round incineratorswere caused by
pollution from the incinerators.However statistically their findings were highly
significantand,takingthe studiestogetherit is difficult to believethatall their results
could havebeendueto unrecogniseatonfoundingvariables.This is evenlesslikely
when you considerthe natureof the pollutantsreleasedfrom incineratorsand the
scientific evidencefor the healtheffects of thosecompoundqseesections2 and 3).
Theconcordancef increasedancerincidencen local areasdlemonstratetb be more
pollutedalsopointsto a causalassociationalthoughit doesnot necessarilymply that
the pollutant measured contributed to the increase.

The studiesmay have underestimatedhe risks. At 13 years,the follow-up
period of the large British studywas probablytoo short: at Sint Niklaasadult cancer
casesseemedo increaserom 13 yearsonward(althoughchildren®cancersoccurred
earlier),andin Japan,Ohtanotedthat cancercaused42% of all deathsin the lee of
incineratorsfrom 14 to 24 yearsafter the incineratorwas commissionedq136). The
reportedrisks were higher in the studiesin which allowancewas made for the
direction of prevailing winds, possibly becauseof dilution elsewhereby relatively
unexposed persons.

The studiesreviewedapply to the older incinerators:newerincineratorsmay
have betterfilters but fine particulatesand metalsare incompletelyremoved.Since
some of these pollutants, notably fine particulates,do not appearto have a safe
thresholdjt is clearlyincorrectto claim thatincineratorsaresafe.The higherquantity
of toxic fly ash producedby modern incinerators,which is easily wind-borne,
representsan additional hazard.Even if incineratorswere equippedwith perfect
filters, their hugesize andtendencyto faults meansthat the risk of intermittenthigh
levels of pollution is a real concern.

Taking into accounttheseresultsand the difficulty in identifying causesof
cancersand other chronic diseasesjt is a matter of considerableconcern that
incineratorshave beenintroducedwithout a comprehensivesystemto study their
healtheffects,andthat further incineratorsare being plannedwithout comprehensive
monitoring either of emissions or of the health of the local population.



5 Disease Incidence and Pollution

5.1 Cancer

Studieslinking cancerwith incineratorscannotbe seenin isolation. It is
importantto obtainan overall pictureandlook at otherstudieswhich link pollutants
with cancerAnd thereis anotheraspecto this. Many typesof cancerincludinglung,
pancreaticand stomachcancer havea very poor prognosisandour only hopelies in
prevention.Preventionmeansreducingour exposureto carcinogenicsubstanceand
we should take every opportunity to do this.

Cancerhasshownan unrelentingrise over the last century andis affecting
youngerpeople Therise hasbeengradual steadyandreal. Cancerincidencehasbeen
increasingby 1% per annumwith an agestandardizedncreasein mortality of 43%
between1950and 1988 (148). Put anotherway, the chanceof dying from cancerat
theturn of the 20" centurywas1 in 33.1t is now 1 in 4. WHO datahasdemonstrated
that 80% of cancersare due to environmentalinfluences(149) and evidencefrom
migrant studiesconfirm that it is mainly the environmentratherthan the genesthat
determine the cancer risk. (149).

Many people have noted that the rise in cancerhas paralleledthe rise in
syntheticchemicalsThesechemicalshavedoubledin quantityevery7 to 8 yearswith
a 100 fold increaseover the last 2 generationg150). Many conveging piecesof
evidence link chemicals to the relentless rise of cancer

a) Links between exposure to pollutants and cancer in man

¥ Canceris commonestin industrialisedcountrieswith 50% of casesin the
industrialised20% of the world (151) and the WHO has noted that cancer
incidence rises with the GN# a country

¥ Thereis the samecorrelationwithin countries.The highestmortality from
cancerin the USAis in areasof highestindustrialisedactivity. Thereis alsoa
correlationin the USA betweencancerincidenceand the numberof waste
sitesin the county (152,153).Countieswith facilities for treatingtoxic waste
have four times as much breastcancer(154). Canceris also commonerin
countieswith chemicalindustries(155). Public DataAccessin the USA shows
a closecorrelationbetweercancemortality andenvironmentatontamination
(156).

¥ Numerousstudies have shown higher cancerincidencein both industrial
workers and in populations living in polluted areas (157, 158).

¥ Oneof the threemostrapidly rising cancersnon-Hodgkin®lymphoma,has
been clearly linked with exposure to certain chemicals (for instance
phenoxyherbicides and chlorophenols) (159,160).

b) Links between exposure to pollutants and cancer in animals

Three decadesof studiesof cancersin wildlife have shown that they are
intimately associatedwith environmental contamination. This is particularly
importantasanimalsdo not smoke,drink or eatjunk food and cannotbe accusedf
living in deprived areas. This strengthensthe long-suspectedlink between



environmentabollution and cancer In a recentstudy of outbreaksof liver cancerin
16 differentspeciesof fish at 25 differentsites,cancerswvere alwaysassociatedvith
environmentalcontamination(161). Dogs have beenfound to have higher ratesof
bladdercancerin industrialisedcountiesin the USA (162). It is inconceivablehatwe
arenot affectedin the sameway. Furthermorecancemratesin animalsrapidly decline
when the pollutants are removed showing the critical importance of an
uncontaminated environment for good health (163).

¢) Large increases in cancer in certain tissues

Steep rises in cancer have occurred in tissues directly exposedto the
environmentthe lung andskin. But someof the steepestiseshaveoccurredin parts
of the body with high fat content.This including cancersof the brain, breast,bone
marrow and liver. This again points to toxic chemicalswhich are predominantly
stored in the fatty tissues.

d) Genetic mutation

Many chemicalsare known to attachto DNA causinggeneticchangein the
form of DNA adductsTheresearchof molecularepidemiologistDr FredericaPerera,
of Columbia Centre for Children® Environmental Health, has shown consistent
associationdetweenexposurego pollution and adductformation on the one hand
and adductformation and cancerrisk on the other (164,165).Pererafound two to
threetimesthe level of DNA adductsto polycyclic aromatichydrocarbonsn people
in polluted areasand alsofound higherlevels of adductsin peoplewith lung cancer
than in thosewithout. Mothers exposedto pollution form DNA adductsbut their
babieshave evenhigher adductlevels potentially putting them at increasedrisk of
cancer from birth (42).

e) Cancers and environmental pollution

Several studies have already given direct evidence of a link between
environmentapollution and cancer Theseinclude the Long Island Study showinga
link betweenairbornecarcinogensand breastcancer(166,167)and the Upper Cape
Studyshowingthattetrachloroethylena the waterwasassociatedavith elevatedates
of severaltypesof cancer(168-170).1t is noteworthythatinitial investigationsvere
negative in both these places and it was only demonstratedafter detailed and
sophisticatedstudiesby scientistsfrom many fields. Numerousother studieshave
shownlinks betweencancerandchemicalstheseincludeassociationbetweerVOCs
in the waterandincreasesn leukaemiain New Jersey(171),increasesn lymphoma
in countiesin lowa where drinking water was contaminatedwith dieldrin (172),
elevatedevelsof leukaemiain childrenat Woburn, Massachusettsoincidingwith a
known periodof watercontaminatiorwith chlorinatedsolvents(173),a cancercluster
linked to consumptionof river water contaminatedby industrial and agricultural
chemicalsin Bynum, North Carolina (174) and high rates of non-Hodgkin®
lymphoma where water was contaminated with chlorophenols in Finland (175).



f) Spread of cancer and pollutants

Airborne pollutantsnot only affect the chanceof contractingcancerbut may
also influence the chanceof the cancer spreading.Animal studies showed that
inhalationof ambientlevel nitrogendioxide, or pollutedurbanambientair, facilitated
blood-borne cancer cell metastasis. (95).

g) Levels of Carcinogens in the body

The reality aboutmostchemicalss thattheir risks are largely unknown.This
is particularlytrue of chemicalsnewto the market.Whatwe do know is thatabout5
to 10% are probable carcinogens.The InternationalAgency for CancerResearch
tested1000 chemicalsin 1993 andfound that 110 were probablecarcinogeng176).
The National Toxicity Programtested400 chemicalsin 1995 and found that 5-10%
werecarcinogeniq177).0nly 200 of the 75,000syntheticchemicalsn existenceare
regulatedas carcinogensvhereasfrom this data,between3,000and 7,500 might be
expectedto be We have even less knowledgeaboutthe carcinogenicpotential of
combinationf toxic chemicaldbut whatevidencewve do havesuggestgombinations
may be more dangerous and yet these are what we are routinely exposed to.

Althoughthe UK figuresarenot availablewe know that2.26billion poundsof
toxic chemicalswerereleasedn the USAin 1994:about177 million poundsof these
will havebeensuspecteatarcinogensBut what happendo all thesechemicals?The
reality is thatmuchof this chemicalpollution endsup insideus. The evidencefor this
is as follows:-

In a study a group of middle aged Americanswere found to have 177
organochloringesiduesn their bodies(178,179). A recentstudyby the Mount Sinai
Schoolof Medicinemeasured¢hemicalsn the blood andurine of healthyvolunteers
andfound an averageof 52 carcinogens62 chemicalgoxic to the brainandnervous
systemand55 chemicalsassociatedvith birth defects(180). They point out thatthese
werechemicalghatcould be measure@ndthatthereweremanymorethatcouldnot,
making this a considerableunderestimateA study of pollutantsin amniotic fluid
founddetectabldevelsof PCBsandpesticidesat levelsequivalento the foetus&own
sex hormoneg(181). What this demonstratess that what we put out into the world
sooneror later comesbackto usandwill be storedin our bodies.This effect is slow,
insidious and real. To allow carcinogensand other poisonoussubstancesnto our
bodies in this way must be to gamble with our health.

Incinerators emit carcinogens.Particulatesthemselvesare known to be
carcinogenicmany heavymetalsare known or suspectedarcinogensup to 10% of
the chemical pollutants are carcinogenicand there is abundantevidence that
carcinogens are far more dangerous when combined than when in isolation.

Commonsensdlictatesthatit is recklesgo continueto pourmore carcinogens
into the air at a time whencanceris steadilyincreasing Recentstudiessuggesthat
we alreadyhaveto copewith 65 carcinogensn food, 40 carcinogensn waterand60
carcinogensn the air we breathe(182). They shouldnot be thereat all. They should
certainly not be increasedIf we seriouslywantto preventcancerit is of paramount
importancethat we rapidly decreasehe levelsof all carcinogenshatwe areexposed
to.



5.2 Neurological Disease

Most toxic compoundsre storedin fatty tissueand this includesthe brain b
makingthe brain a key tamget organfor pollutants.Thereis now compellingevidence
that heavy metalsand other compoundssuchas PCBs and dioxins causecognitive
defects|earningproblemsand behaviouraldisturbancesn childrenandtheseeffects
occurat levelspreviouslythoughtto be safe(183). It is inconceivablehatthesesame
pollutants have no impact on adult brain function.

Of greatconcernis the developingcrisis of Alzheimer® diseasewhich now
affects4.5million patientsin the USA and500,000in the UK. Thisis adiseasavhich
had neverbeendiagnoseduntil 1907 andin the UK had only reachedl50 casesby
1948 At the presentateof increasehe numberswill doubleby 2030.Thesestatistics
arealarmingbut needto be seenaspartof anoveralltrendof increasingneurological
diseaseA recentstudyhasnotedsubstantiaincreasesn neurologicaldiseasesn the
lasttwo decadesoupledwith earlieronsetof theseillnessesThesediseasesnclude
Alzheimei@ disease,Parkinsor®diseaseand motor neuronedisease(184). The
increasen Alzheimer(8 diseasavasfoundin almostall developedcountries andrises
varied acrosscountriesfrom 20% (which was definedas substantialfo 1200%.The
paper suggested environmental factors were likely to be responsible.

It is notablethatthesediseasesf olderpeoplehaveincreasedtthe sametime
that diseasesffecting the brain (including ADHD, autismand learningdifficulties)
havealsoshownlarge increasest the otherend of the agespectrumof the order of
200-1700%(185). It is very likely that thesediseaseshave aetiologicalfactorsin
common.

Heavy metal exposureis known to correlatewith both Parkinsor€disease
(94,186) and Alzheimei® disease (67,68,88-92). Both diseaseshave increased
dramaticallyoverthelast30 years.In additionwe havealreadynotedthatthe average
person€body containsat least62 chemicalswhich aretoxic to the brainandnervous
system(180). It is crucial to look at every possibleway to preventAlzheime®
becausef its hugecarecosts(US figuresare$60 billion annually)andbecausef its
dire efect on both patients and carers.

Although multiple factors are probably involved in its causation,there is
evidenceof alink to heavymetalexposureandit is thereforeimperativeto reduceour
exposureo thesetoxic metalsand otherneurotoxicchemicalsby all meanspossible.
To deliberatelyincreaseour exposureto these pollutants, at a time when these
diseases are showing huge increases, shows a worrying lack of foresight.

5.3 Mental Diseases

Many pollutants passstraight from the noseto the brain where they affect
brain function. Air pollution correlateswith inpatientadmissionswith organic brain
syndrome schizophreniamajor affective disordersneurosis pehaviouradisorderof
childhood and adolescencepersonalitydisorderand alcoholism(187). Increasesn
the total numberof psychiatricemegency room visits and in schizophrenig(188)
havebeennotedon dayswhenair pollution hasbeenhigh. Depressiorhasalsobeen
linked to inhaledpollutants(189,190).Clearly somethingvery profoundoccurswhen
we pollute the air



5.4 Violence and Crime

An increasingnumberof studies,ncluding studiesof murdererg191), case-
controlandcorrelationstudies(13, 86,192,193andprospectivestudies(84,194)have
shownlinks betweenviolenceandheavymetalsandtheseincludelead,cadmiumand
manganeseThe majority of the studieshaveinvestigatedead. Violenceand crime
have beenassociatedvith both increasedbody levels of lead and with increased
levelsof leadin the air. For instanceDenno(195) found early leadexposurevasone
of the most important predictors of disciplinary problems from ages 13 to 14,
delinquencyfrom ages7 to 17 and adult criminal offences,from ages18 to 22.
Streteskyfound an associationbetweenair lead levels and murder ratesin US
counties(196). It is interestingthat air lead levelswerea much strongerpredictorof
bothviolentandpropertycrime thanunemploymentwhich hasoftenbeenconsidered
an importantcausefor crime (197). The likely mechanismis that thesesubstances
alter neurotransmitters such as dopamine and serotonin and reduce impulse control.

This growing literature should serve as a warning about the dangersof
allowing heavymetalsto be emittedinto the environment.Crime, especiallyviolent
crime, canhavea dramaticeffect on people€quality of life. We needto considerthe
effect of incinerators,not only on health,but on educationand on quality of life,
including the impact of violence and crime.

6. High Risk Groups

.1 The Foetus

Theunbornchild is the mostvulnerablememberof the humanpopulation.The
foetusis uniquely susceptibleto toxic damageand early exposurescan have life
changingconsequenceVhy is the foetussovulnerableTherearetwo mainreasons.
Firstly mostof thesechemicalsarefat soluble.The foetushasvirtually no protective
fat storesuntil very late pregnancysothe chemicalsarestoredin the only fatty tissues
it has, namelyits own nervoussystemand particularly the brain. Secondlymany
pollutantsare actively transportecacrossthe placentafrom the motherto the foetus.
This occurswith heavymetalswhich the body mistakesfor essentiaminerals.Thisis
particularly critical for mercurywhereonetenth of womenalreadyhavebody stores
of mercurywhich can lead to neurodevelopmentgroblemsin the newborn(198).
Other factorsthat increasefoetal susceptibilityare higher ratesof cell proliferation,
lowerimmunologicalcompetencenddecrease@apacityto detoxify carcinogensnd
repair DNA(199).

Safety limits currently do not take into accountthis increasedrisk to the
foetus.Only 7% of high volume chemicalshavebeentestedfor neurodevelopmental
toxicity (200) and very few pollutants have been tested for teratogenicity

During a narrowwindow of time, in the first 12 weeksin utero, the foetus®
bodyis affectedby minisculeamountsof hormonemeasuredn partspertrillion. Tiny
amountof chemicalscanupsetthis delicatebalancelt is now generallyacceptedhat
chemicalsthat are not toxic to an adult canhavedevastatingeffectson the newborn.
Porterfieldhasshownthat small amountsof chemicalssuchasdioxins and PCBs,at
dosesthat are not normally regardedas toxic, can affect thyroid hormonesand



neurologicaldevelopment(11). A single exposureis enoughand timing is critical
(201). Smalldosesof oestrogenichemicalscanalter sexualdevelopmenbf the brain
and the endocrine system (202).

It is estimatedthat 5% of babiesborn in the USA have been exposedto
sufficient pollutantsto affect neurologicaldevelopmen{203). It hasalsobeenshown
that exposureto oestrogenicchemicals affects immunity, reducesthe immune
responseto vaccines,and is associatedwvith a high incidenceof middle ear and
recurrentrespiratoryinfections(204). The amountof chemicalthatthe babytakesin
relatesto the total persistentontaminantshat havebuilt up in the mothef3 fat over
her lifetime (205). This will increasein areasaroundincinerators.Exposureto fine
particulatepollution during pregnancycan have an adverseeffect on the developing
foetus and lead to impaired foetal growth (66).

In July 2005, in a ground-breakingstudy (206), researchersat two major
laboratoriesin the USA looked at the body burdenin the foetus.They reportedan
averageof 200industrialchemicalsandpollutants(out of 413tested)in the umbilical
cord blood of 10 randomly chosenbabies. Theseincluded 180 carcinogens217
chemicalgthat aretoxic to the brain andnervoussystemand 208 that cancausebirth
defects and abnormal developmentin animals. A statementby scientists and
paediatricianssaid that the report raisedissuesof substantialimportanceto public
health,showedup gapingholesin the governmeng&3afetynetandpointedto the need
for major reform to the nation®laws that aim to protectthe public from chemical
exposures.

Two months later, scientistsat the University of Groningen,releasedthe
resultsof a Europeanstudy commissionedoy WWF and Greenpeacegn the foetal
bodyburden.Theytestedfor the presencef 35 chemicaldn the umbilical cord blood
of newborns(207). At leastfive hazardoushemicalswere found in all babiesand
somehad as many as 14 differentcompoundsThe reportquestionedhe wisdom of
allowing the foetus to be exposedto a complex mixture of persistent,bio-
accumulative and bioactive chemicals at the most critical stage of life.

Incineratorscanonly havethe effect of increasingthe foetal body burdenand
their useis thereforea retrogradestepfor society It is particularlyimportantto apply
the precautionary principle in issues thdéetf the foetus, infant and child.

6.2 The Breast-fed Infant

It is a major concernthat breastmilk, perhapsthe greatesiift a mothercan
give for thefuture healthof herchild, hasnow becomehe mostcontaminatedood on
the planet, in terms of persistentorganic pollutants (208). In the USA studiesof
human breastmilk have shown that 90% of samplescontaineda disturbing 350
chemicals.This was higher in industrialisedareasshowingthat inhalation of these
toxic substancess an importantfactor (209). The toxic dosetakenin by a breast-
feeding baby is 50 times higher than that taken in by an adult (210).

The incineratorwould add to the total load of chemicalsin the mothef3 fat
andthosetoxinsaccumulateaver a lifetime by the motherwill thenbetransferredo
thetiny body of her babythroughhermilk. Six monthsof breastfeedingwill transfer
20% of the mothe® lifetime accumulationof organochlorinesto the child (211).
From 1979 onein four samplesof breastmilk havebeenfoundto be over the legal



limit set for PCBs in commercial feeds (205) and these are known to impair
intellectualdevelopmen{212-214).Contaminationwith persistenbrganic pollutants
(POPs)in breastmilk in animalshasconsistentlyshownstructural,behaviouraland
functional problemsin their offspring (215). For instance,in monkeysit hasshown
that it decreasegheir ability to learn (216-218). Polybrominateddiphenyl ethers
(PBDEs) are toxic chemicalswhich have beendoubling in breastmilk every five
years,and havealso beenrapidly increasingin the wastefed to incineratorsasthey
are now presentin many common electrical and electronic goods. PBDEs cause
cancey birth defects,thyroid dysfunctionand immune suppressior(219, 220). It is
truly tragic that one of the few ways of removing these contaminantsfrom the
mothef3 body is by breast-feeding.

6.3 Children

Toxic and carcinogenicexposuresn early life, including prenatalexposures,
aremorelikely to leadto cancerthansimilar exposuredater (221-223).At the First
InternationalScientific Conferencef ChildhoodLeukaemiaheldin Septembe2004,
ProfessoAlan Preecesuggestedhat pollutantscrossingthe placentaweredamaging
theimmunesystemand could be linked with soaringratesof leukaemiawhich were
beinginitiated in utero. This themewas expandedby ProfessoiGeoge Knox in his
recentstudywhich found that childrenbornin Opollutionhotspots@eretwo to four
times more likely to die from childhood cancer The Ohotspotsicluded sites of
industrial combustion,and sites with higher levels of particulates,VOCs, nitrogen
dioxides, dioxins and benz(a)pyrene® in other words just what would be found
aroundincinerators.He said that, in most casesthe motherhad inhaledthesetoxic
substanceandtheywerethenpassedn to thefoetusthroughthe placenta224). This
is supportedby animal studieswhich have already confirmed that cancercan be
initiated by giving carcinogenseforeconceptionjn uteroor directly to the neonate
(225, 226).

Developingsystemsare very delicateand in many instancesare not able to
repairdamagedoneby environmentatoxicants(227).In onestudytherewasanage-
related differencein neurotoxicity for all but two of 31 substancegested;these
includedheavymetals,pesticidesand other chemicals(228). Childrenare not just a
vulnerablegroup but the currentinhabitantsof a developmentastagethroughwhich
all future generationsnust pass.This fact is recognisedn the passagef the Food
Quality ProtectionAct in the USA. It requiresthat pesticide standardsare based
primarily on health considerationsand that standardsare set at levels which will
protect the health of children and infants.

Developmentabisordersincluding autismand attentiondeficit syndromeare
widespreadand affect 3-8% of children. The US National Academy of Sciences
concludedin July 2000 that 3% of all developmentaldisorderswere a direct
consequenc®f toxic environmentalexposuresand another25% are the result of
interactionsbetweertoxic exposuresandindividual susceptibility The causesnclude
lead,mercury PCBs,certainpesticidesandotherenvironmentaheurotoxicant$229).
These are exactly the chemicals put out by incinerators.

The study of the Sint Niklaas incineratorfound a multitude of problemsin
children, including learning defects, hyperactivity autism, mental retardationand



allemgies (85) and this is exactly what would be anticipatedfrom researchalready
doneon the healtheffects of heavymetals,PCBsand dioxins on both children and
animals.

We needalsoto considersubclinicaltoxicity. The pioneeringwork of Herbert
Needlemarshowedthat lead could causedecrease intelligenceand alterationof
behaviourin the absencef clinically visible signsof toxicity (82). This hasalsobeen
shownto bethe casewith PCBs(230) andmethylmercury(71). Theseeffectsareall
the morelikely when childrenare exposedo multiple pollutants,notably the heavy
metals, which will be found in the cocktail of chemicals released by incinerators.

Although this hasonly minor implicationsfor anindividual it canhavemajor
implications for a population.For instancea 5 point drop of 1Q in the population
reducesby 50% the numberof gifted children (IQ abovel20) andincreasesy 50%
the number with borderline IQ (below 80). (230) This can have profound
consequence®r a society especiallyif thedropin 1Q is accompaniedy behavioural
changes.

6.4 The Chemically Sensitive

In the book, ChemicalExposuresl.ow LevelsandHigh Stakesby Professors
Ashford andMiller (117), the authorsnotedthat a proportionof the populationreact
to chemicalsand pollutants at several orders of magnitudebelow that normally
thoughtto be toxic. For exampleresearchhas discoveredindividuals who reactto
levels of toxins previously consideredo be safe. Two examplesare benzeng232)
and lead (83). It has beendemonstratedhat thereis a tenfold differencebetween
different individuals in the metabolism of the carcinogeiitl Benz(a)pyrene (233).

Ashford and Miller also noted that studies in both toxicology and
epidemiologyhaverecognisedhat chemicalsare harmful at lower and lower doses
and that an increasing number of people are having problems. A significant
percentag®f the populationhavebeenfoundto reactthis way (15 to 30%in several
surveyswith 5% havingdaily symptoms)117). Researcthasshown150to 450fold
variability in responseto airborne particles (234). Friedman has stated that
environmentakegulationrequiresthe protectionof thesesensitiveindividuals (235).
This highlights the dangersof incineratorswhich emit a multitude of chemical
compounds . Chemical sensitivity is typically triggeredby an acute exposureafter
which symptomsstartto occurat very low levelsof exposurg117). Faultsareall too
commonwith modernincineratorsleadingto dischagesof pollutantsat levels that
endangerhealth B giving a very real risk of long-term sensitisation.Certain
susceptiblendividuals will be highly affectedby thesepollutantsand theseeffects
will be difficult to anticipate.In addition, people affected this way are extremely
difficult to treat.



7. Past Mistakes and The Precautionary Principle

7.1 The Precautionary Principle

The PrecautionaryPrinciple has now been introduced into national and
internationallaw including that of the EuropeariJnion (236). This principle involves
actingin the face of uncertainknowledgeaboutrisks from environmentakxposures.
This meanspublic health measuresshould be taken in responseto limited, but
plausibleand credible,evidenceof likely and substantiaharm (237). In the caseof
incineratorsa recentreview of health effects found two thirds of studiesshoweda
positive exposure-diseaseassociation with cancer (mortality, incidence and
prevalence)238) and somestudiespointedto a positive associatiorwith congenital
malformations.t is absolutelyclearfrom this andfrom the evidencepresentechere
that building municipal wasteincineratorsviolates the PrecautionaryPrinciple and
perhaps European Law

.2 Learning from Past Mistakes
Time and time againit has beenfound that what we did not know about
chemicalgprovedto be far moreimportantthanwhatwe did know. As anincinerator
generateshundredsof chemicals,including new compoundswe can expectmany
unpleasant future surprises. Here are a few examples from the past:
¥ Chlorofluorocarbons (CFCs) Thesechemicalswere toutedasthe safest
chemicalsever inventedwhen first synthesisedn 1928. ThomasMidgeley
receivedthe highestawardfrom the chemicalindustryfor his discovery After
40 yearson the marketsuspicionfell on them.They were producingholesin
the ozone layer exceeding the worst case scenario predicted by scientists.
¥  Polychlorinated biphenyls (PCBs) Thesechemicalswere introducedin
1929.Toxicity testsat the time showedno hazardouffects. Theywereon the
marketfor 36 yearsbeforequestionsarose By thattime theywerein the body
fat of everyliving creaturan the planetandevidencebeganto emege of their
endocrine disrupting &fcts.
¥ Pesticides Early pesticidesdncludedarsenicatompoundsut thesekilled
farmers as well as pests. They were replacedby DDT. Paul Muller was
awardedhe Nobel Prizefor this discoveryasit wasconsidereda milestoneia
n humanprogress.But DDT brought deathin a different way and it was
anothertwo decadesbefore it was banned.Less persistentpesticidesthen
came onto the market but they had yet anotherunanticipatedproblem b
endocrine disruption.
¥ Tributyl tin (TBT) In the early seventiesscientistsnoted irreversible
damagewas occurringto the reproductivesystemof fish, especiallyclams,
shrimps,oysters Dover Soleandsalmon.lt was11 yearsbeforethe causevas
found andt wasfoundto bedueto betributyl tin, achemicaladdedo paintto
stop barnacles growing. Incredibly the damage was occurring at a
concentratiorof just five partsper trillion. By the end of the eightiesmore
than one hundred species of fish were known to have been harmed.



This pattern of unanticipateddisastersand long latent intervals before their
discovery characteriseghe history of many toxic chemicalsand warrants great
caution in the use of new compounds.Animal studies often underestimatethe
uniguelyhumanneurotoxiceffectson behaviouylanguageandthinking. In the caseof
lead, mercuryand PCBsthe levelsof exposureneededor theseeffectsto occurhave
beenoverestimatedyy a factor of 100 to 10,000(239). To quote Grandjean(237)
CPast experiences show the costly consequences of disregarding early warnings about
environmental hazards. Today the need for applying the Precautionary Principle is
even greater than beforeQ.

8. Alternative Waste Technologies

An ideal waste strategywould produceno toxic emissions,no toxic by-
products,no residuesthat needlandfilling (zero waste),good recoveryof materials
andbe capableof dealingwith all typesof waste.This might seematall orderbutit is
now possible to come quite close to this goal.

Oncethis aim is madeclear then incinerationbecomesa poor choice. The
potentially dangerousmissiongo air, the high volume of ashthat needslandfilling
andthevery toxic natureof thefly ashwould rule it out. Similarly pyrollysisproduces
toxic by-products and is best avoided.

No single strategycan achievetheseaims so what is neededs an integrated
strategy The first componenimustbe someform of separatiorandrecycling. Three
forms of wastestrategythenneedto be consideredMechanical-Biologicalreatment,
AnaerobicDigestion(which canbe a partof the above)andtypesof Gasificationthat
produce no ash.

8.1 Mechanical Biological Treatment (MBT)

This treatmentis usedextensivelyin Germany Italy andAustria, hasbeenin
usefor over 10 yearsandis dueto beintroducedinto the UK. The processnvolvesa
mechanicaktagein which the wasteis choppedup into fragmentsandthenseparated
by being put through screensof various sizesand pastmagnets.This processwill
separatethe waste into fractions which can be used for different purposes.For
instancemetals,mineralsand hard plasticscan then be recycled.Paper textiles and
timbercanalsoberecoveredOrganicmattercanthenbe brokendown by composting
b this is the biological treatment.This can be achievedby exposingthe wasteto
atmosphericoxygenor it can be brokendown in the absenceof oxygen(anaerobic
digestion). The remaining rubbish can then be landfilled. This processis virtually
pollution free unlessthe remainingpelletsare burnedwith all the risks this entails.
With MBT mostof theoriginal goalsarebeingmet. It fails ontwo countsonly. Firstly
thereis someresiduethat needslandfilling B this is a minor point but the secondis
more serious:MBT cannotcope with all types of wasteas it is not suitable for
hazardouswaste. This is important as the amountof hazardouswvasteis likely to
increase. So MBTeeds to be part of a system.

It shouldbe pointedout that the major problemwith landfilling is presently
not lack of spacebut the releaseof methanegasfrom landfill siteswhich addsto



greenhousgasesThis would not be a problemwith MBT asthe residuehashadthe
organic matter removed.

8.2 Gasification Methods (that produce no ash)

This meansplasmagasification or high temperaturegasification using the
ThermoselectProcess.This achievesthe final objective by disposingof residual
waste.It is worth noting that plasmagasificationcan produceup to threetimes as
much enggy and can deal safely with the most hazardous types of waste.

Gasificationhasbeenemployedby the naturalgasindustryfor over 80 years
but hasnot, sofar, beenusedextensivelyfor dealingwith waste,althoughplantsare
now in operationin ltaly, Switzerland,Germanyand Japan.Gasificationproduces
high temperaturesind convertscomplexorganic moleculesto simple gasesPlasma
refersto the gaswhenit hasbecomdonizedandthis happensvhenanelectriccurrent
is passedhroughthe gas.Unlike incinerationit doesnot producecontaminatedash.
Thegascleaningprocessanconvertmanycontaminantinto environmentallybenign
and usefulby-productsThereis a very basicdifferencein the abatemenequipment
of incineratorsand gasificationunits. If the abatemenequipmentin an incinerator
fails thenpeopledownwind cansuffer healtheffects.If theabatemenequipmenin a
gasificationunit fails it will causeseriousdamageo the plantitself Bsothe planthas
to be built to a much higher quality

Toxic substancesncluding metalsbecomeencapsulatedn silicate which is
like beingencasedn stone A goodquality plasmagasificationunit will not produce
any adversaesiduesor by-productspnly silica, sulphurandsalt. It producesa useful
by-productcalled synthesiggaswhich canbe usedasa fuel; this is a major financial
advantageallowing the capital costsof the unit to be paid within a 7 year period.
Althoughit is a relatively expensiveprocessit is far cheapeithanincinerationonce
the healthcostsaretakeninto accountlf it is combinedwith MBT andrecyclingthen
only a small unit is needed.

8.3 Recycling

The UK presentlyrecyclesabout 18% of its waste Many other countries
recycleda far higher proportion of their wastewith Norway, Austria and Holland
achieving over 40% and Switzerland over 50%.

Recycling could be increasedvastly In America many cities have achieved
high levels of recycling, the figuresbeing50% in Seattle, 45% for the stateof New
Jerseyand70% in Edmonton,CanadaFlandersn Belgiumhascut its wasteby 59%
and Canberra by 56%.

Recycling is far more enegy efficient. Two American studies show that
recycling saves about 3 to 5 times as muchggnas incineration.

However one of the mostimportantlessongo be learnedis that we needto
produce less waste in the first place.



9. Other Considerations of Importance

9.1 The Costs of Incineration

The costof incinerationis huge.A recentreportby the EuropearCommission
suggestedhatfor everytonneof wasteburnttherewould be betweerE21 and£1260of
health and environmentaldamage.This meansthat a 400,000 tonnes per year
incineratorwould cost the tax-payerbetween£9,000,000and £57,000,000per year
(240). Another report suggestedan incineratorof this size would cost 48,000,000
eurosin healthdamage(240). And yet methodssuchas gasificationand mechanical
biological treatment(MBT) with low environmentabnd healthcosts(seesection8)
are not being given sufficient consideratiorin the UK. MBT s relatively cheapbut
plasmagasificationis more expensiveto install. Howeverif plasmagasificationwas
combined with MBT or similar methods,it would have an equivalent cost to
incinerationat 10 yearsbecauseof the extraelectricity produced,and from thenon
would be more profitable. However once the health costsare taken into account
plasmagasificationis very muchcheaperlt makesno logical senseto usea method
of wastedisposalthathasa total costfar in excesf othermethods.The human and
health costs must be part of the equation.

The EC Okopol report of 1999 (241) showedthat every pound spenton
pollution abatemensaved£6 in healthcarecostsand £4 in social security costs.A
reportfrom the US EnvironmentalProtectionAgencyagainshowedthat everydollar
spent on abatement saved 10 dollars in health costs.

In additiona White Housestudy by the Office of Managemenand Budgetin
2003 concluded that enforcing clean air regulations led to reductions in
hospitalisationsemegencyroom visits, prematuredeathsand lost workdayswhich
led to a saving of between$120 and $193 billion betweenOctober 1992 and
SeptembeR002.This is certainlyan underestimatasit did not look at otherhealth
savingssuchasprescriptioncostsand primary carecosts.Few measuresodaywould
give so dramatic a health benefit and suchgelaraving in health costs (242).

TheWWF investigatedhreeconditions:mentalretardationcerebralpalsyand
autismto assesghe impact of chemicalpollution, and calculatedthe cost of toxic
chemicalson children®brain developmento be approximately£1 billion annually
(243).

9.2 The Problem of Ash

The incinerationof wasteproducesa large amountof ash,amountingto 30%
of the volumeof the original waste.This ashwould occupy40-50%o0f the volume of
thatwasteif thatwastehadbeencompactedin otherwordsincinerationis no solution
to the problemof lack of landfill sites. This is importantasonly a few landfill sites
will be availableafter 2011 soit is clearthatincinerationwill not solve the landfill
problem.Little thoughthasbeengivento this andincineratoroperatorsarestill being
given 20 to 30 year contractscreatingproblemsfor the future. Incineratorsproduce
two types of ash, bottom ash and fly ash (sometimescalled air pollution control
(APC) residues)The latter is highly toxic as it is laden with heavy metals and dioxin.

There is a basic problem with modernincinerators.The less air pollution
producedthe moretoxic the ash.Early incineratorsemittedlarge volumesof dioxins.



These have been significantly reducedin gaseousemissionsbut have greatly
increasedn the fly ashtogetherwith heavy metalsand other toxic chemicals.An
incineratorburning 400,000tonnesof wasteannually for its 25 yearsof operation
would produceapproximatelyhalf a million tonnesof highly toxic fly ash(3). No
adequatemethodof disposingof fly ashhasbeenfound. It is presentlylandfilled at
specialsites and this involves lengthy road journeyswhere accidentsare always a
possibility The EU Commissionhavestatedthat leachingfrom landfill sitesmay be
oneof the mostimportantsourcesf dioxinsin the future. Theseandotherpollutants
could leach into the water table where their removal would be near impossible.

In spite of the massive health risks associatedwith fly ashit is poorly
regulated At Byker, toxic ashladenwith dioxins was spreadover allotments,bridle
paths and footpaths for six years.

9.3 Radioactivity

Over thirty sites in the UK incinerate radioactive waste. Most countries
considerthis too hazardousThe abatemensystemsof incineratorsare not equipped
to removethe radioactivematerialandpreviousexperiencesuggestsnostradioactive
waste will pass straight through the incinerator abatementsystem and into the
surrounding air as particulates.The rest will make the ash highly toxic. The
radioactivematteremittedwill be breathedby peoplein the area,passinginto their
lungs,circulationandcells. In effect theywill receivea doseof radioactivity Therisk
from this policy is obviousThere is no safe level of radioactive Pdyarticulates.

Increased incidence of leukaemiasand cancers around sites releasing
radioactivematerialare well documentedAt Seascal@ public healthenquiryfound
childrenweremorethantentimesmorelikely to getleukaemiaandthreetimesmore
likely to getcancen(244,245) Theincidenceof leukaemiasn childrenliving within 5
kilometresof the Krummel and Goesthachuclearinstallationsin Germanyis much
higherthanin Germanyas a whole. Significantly, the first casesof leukaemiaonly
appearedfiive years after Krummel was commissionedAt Dounreaythere was a
sixfold increasen children®leukaemia(246) and at Aldermastontherewas also an
increasen leukaemiadn the underfives (247). Sharplyrising leukaemiarateswere
noted in five neighbouring towns surrounding the Pilgrim nuclear plant in
Massachusett the 1980s.It wasthoughtto be linked to radioactivereleasesrom
the Pilgrim nuclearplantten yearsearlierwheretherehad beena fuel rod problem.
OMeteorologicalatashowedthat individuals with the highestpotentialfor exposure
to Pilgrim emissionshad almostfour timesthe risk of leukaemiacomparedo those
having the lowest potential for exposu{2dB,249).

The weight of evidenceherestrongly suggestghat airborneradioactivityis a
potent carcinogenand likely to be extremely hazardousTo combine this with a
cocktail of other carcinogens is reckless.

9.4 Spread of Pollutants

The NationalResearciCouncil,an arm of the NationalAcademyof Sciences,
thatwasestablishedo advisethe US governmentconcludedthatit wasnot only the
healthof workersandlocal populationsthat would be affectedby incineratorsThey
reportedthat populationsliving more distantly are also likely to be exposedto



incineratorpollutants.They statedQPersistent air pollutants, such as dioxins, furans
and mercury can be dispersed over large regions — well beyond local areas and even
the countries from which the sources emanate. Food contaminated by an incinerator
facility might be consumed by local people close to the facility or far away from it.
Thus, local deposition on food might result in some exposure of populations at great
distances, due to transport of food to markets. However, distant populations are likely
to be more exposed through long-range transport of pollutants and low-level
widespread deposition on food crops at locations remote from an incineration
facility.O (250)

They later commentedthat the incrementalburden from all incinerators
deserveseriousconsideratiorbeyonda local level. This hasobviousrelevanceo the
presentpolicy of promotingincineratorsin the UK. An importantpoint is that the
more toxic smaller particulates,which typically have more toxic chemicalsand
carcinogens attached, will travel the furthest (251).

Most chemicalpollutantsare lipophilic and are thereforenot easily washed
away by therain after they settle.Whentheyland on cropsthey enterthe food chain
where they bio-accumulatelt has alreadybeenadmittedthat most dioxin in food
todayin the UK camefrom the oldergeneratiorof incineratorsAll chemicalscapable
of enteringthe food chainwill sooneror later reachtheir highestconcentrationn the
foetus or breast fed infant.

A striking exampleof the unforeseerand tragic consequencesf releasing
pollutantsinto the air hasbeenseenin Nunavut,in the far North of Canadain the
Polar Regions.The Inuit mothersherehavetwice the level of dioxinsin their breast
milk as Canadiandiving in the South,althoughthereis no sourceof dioxin within
300 miles. At the centreof Biology of Natural Systemsin QueenCollege, New
York, Dr Commonerand his team useda computerprogrammeto track emissions
from 44,000sourcesf dioxin in North America.This systemcombineddataon toxic
releasesand meteorologicatecords Among the leadingcontributorsto the pollution
in Nunavut were three municipal incinerators in the 332, 253).

10. Cement Kilns

Although this report is primarily aboutincineratorsit is useful to compare
incineratorswith cementkilns. Both producetoxic emissionsof a similar type and
muchof the reportis relevantto both. Cementkilns convertgroundlimestone shale
or clay into cement. They require large quantities of fuel to produce the high
temperaturesieededand this lendsitself to the use of non-traditionalfuels suchas
tyres, refuse-derivedfuel and industrial and hazardouswastes variously called
Cemfuel, secondary liquid fuel (SLF) and recycled liquid fuel (RLF).

However pollution and planningcontrolsare significantly weakerthanthose
for hazardousvasteincinerators.Cementkilns producea numberof toxic emissions
including mercury manganesejarium,lead,sulphuricacid, styrenesdioxinsand1,3
butadiene.

Thermaltreatmentof hazardousvasteis alwaysa highly dangerousctivity
andthe very bestavailabletechnologyneedsto be used.Cementkilns are effectively
being usedto burn hazardousvasteon the cheap.Sadly hazardouswvastetypically



finds its way to the leastregulatedand cheapestisposalmethods,in practisethose
that create the most health risks and the most environmental damage.

Cementkiln technologyhasremainedvirtually unchangedincetheturn of the
twentieth century They can only be refitted or retrofitted to a minimal degreeto
improve eficiency and toxic waste destruction.

Thelimit setfor theweightof particulatesmittedby incineratorss 10mg/n¥.
Howevercementkilns are allowedto emit up to 50mg/n¥. This would be excessive
by itself but the volumesof emissionsfrom cementkilns can be up to five times
greaterthan incinerators.Therefore some cementkilns can produce emissionsof
particulatesand other toxic substanceswhich are in excessof 20 times that of
incinerators Worsestill they havepoorerabatemenequipmentand usuallylack the
activated charcoal needed to reduce emissions of metals and dioxins.

They are therefore capable of extremely serious health consequences.
Incredibly someof thesecementkilns havebeensitedin the middle of townswhere
they would be expectedo havea major effect on the healthof the local population.
The fact that they are allowed at all is astonishing,for the maximum impact will
inevitably be on the mostvulnerablememberf society andin particularthe unborn
child.

11. Monitoring

At the heartof the problemswith incinerationis the unsatisfactorynatureof
monitoring at theseinstallations,unsatisfactoryn theway it is done,the compounds
monitored,and the levels deemedacceptableand the lack of monitoring of body
burdens in the local population.

¥ Very few pollutants are being measured.

Out of the hundredsof chemicalsreleasedrom anincineratoronly a tiny proportion
aremeasuredOnly half a dozenof theseare measureatontinuouslyin the stackand
aboutanotherhalf dozenare measureddccasionally(usually 6 monthly for the first
yearandthenyearly) by spotmonitoring b theseinclude heavy metalsand dioxins.
This is clearly unsatisfactoryand since wasteoperatorsare warnedin advanceof a
visit, they are handedan opportunityto changeto burning cleanerwastewhich is
unrepresentative of the toxic risk.

¥ In additionto monitoring in the stack,thereis a requiremento monitor

pollutants in the surrounding air

This is normally doneby the local council. Howeverthis is also unsatisfactoryFor

instanceto monitorfor safelevelsof particulatest would requireat least24 monitors
placedat strategicpoints around an incinerator (assumingthe wind is distributed
evenly)to achievea 25% samplingrate,which is the minimumthat canbe considered
acceptableTypically there are less than three monitors around most incinerators
today Measuremenbf heavy metalsin the surroundingair, with the exceptionof

lead, is not even required.

¥ Measuringtheir concentrationgn the stackof the incineratorat one point

in time givesvirtually no informationaboutthe total amountsof pollutants
to which the local population is exposed.



Current monitoring tells us nothing about the body burdensof pollutants Even if
presenin low amountsmostof the pollutantsemittedby incineratorswill accumulate
slowly in peoplein the vicinity. Chronic toxicity is a risk wheneverpollutantsare
accumulatedasterthan they are eliminated:this is particularly the casefor heavy
metalsand persistenirganic pollutants(POPs).For somepollutantsexcretionrates
arevery poor, for examplethe half life of cadmiumin the body is 30 yearsand for
PCBsit is 75 years,and evenwithout further exposurdt would take muchlongerto
clear cadmium or PCBs from the human hody

¥ There has been no attempt to measurethe health effects of this

accumulation.

For this to be achievedit would be necessaryo monitor the concentration®f toxic
chemicalsin people®bodiesas they slowly accumulatethem over time, and the
effectson their health.Although susceptibilitywill vary from individual to individual,
toxic accumulationis likely in almost everyoneexposedto incinerator emissions,
fasterin somethan others,and fasterfor somepollutantsthanfor others.Testingof
body burdens is therefore an essential part of monitoring.

¥ Safety levels often rely on animal studies which underestimate the risk.
Animal studiescommonlyunderestimatéumanvulnerability becausef the obvious
difficulty in testingcognitive, behaviouraland languagedeficienciesand conditions
such as fatigue. In the case of lead, mercury and PCBs animal studies have
underestimatedhe neurotoxiceffect on humansby a factor of 100 to 10,000times
(239).

¥ Safety levels only apply to adults
Averagelevelsor spotmonitoringignoresexposurest critical times. The timing of
the exposureis often more important than the concentration Exposuresat critical
timesduring foetal growth or infancy areknownto producemoreseriouseffectsthan
similar exposuresin adulthood and this damagecan be permanent.This is well
recognised, especially with lead, mercury and PCBs.

¥ None of the safetylimits hasbeendemonstratedo protectagainstfoetal

damage.

We know from animaland humanstudiesthat toxins havethe greatesimpacton the
foetusandyoungchild, but this is not takenaccountof in the currentlegislationand
so the mostvulnerablemembersof the communityarelikely to bearthe bruntof the
toxic load.

¥ Low dose toxicity is being ignored.
Low dosestudiesoften showtoxic effectsat levelsfar below the OnceffectOlevel in
high dosestudies.An exampleof this is bisphenolA, a plasticizer Studiesshowed
healtheffectsatlevels2,500timeslower thanAmericanEPAs lowestobservedeffect,
with adverseoutcomesincluding aggressivebehaviouy early puberty and abnormal
breastgrowth (180). Perchloratgoroduceschangesn the size of partsof the brain at
0.01 mg/kg/daybut not at 30mg (180). Aldicarb was found to suppresghe immune
systemmoreat 1 ppbthanit did at 1000ppb.Otherchemicalsalso producedifferent
effectsat low doseto whatthey do at high dose.This showshow very little we know
about the dangers of exposing people to chemical pollution.

¥ Monitoring is inadequate.



Ten incineratorsin the UK committed553 pollution offencesin a two year period,
documentedn Greenpeace@AReviewof the Performancef Municipal Incinerators
in the UKO. This appallingrecordled to only one prosecutionby the Environment
Agency This clearly gives wastecompaniesa greenlight to ignore regulationsand
pollute as much as they want. This data was basedon self assessmenby the

companiesconcernedWhen an environmentalgroup investigatedan incineratorin

Indianapolisthe situationwasfar worse.They foundit hadviolatedits permits6,000
timesin two yearsand bypassedts own air control pollution devices18 times. In

effect, public safetyis dependenbn how well theincineratoris run andthe evidence
suggests that it is often run badly

12. Risk Assessment

Onemight reasonablyexpectthat, whenthe decisionto build anincineratoris
made,all the aboveinformationwould be carefully takeninto account.Sadlythis is
not necessarilythe case. Directors of Public Health, who usually have little
knowledgeof environmentahealth,are askedto write an IPPC (IntegratedPollution
Preventiorand Control) Application Reportandgive their opinion on the healthrisks
from the proposedncinerator Typically this decisionis basedon aninexactmethod
calledrisk assessmentheytendto rely almostexclusivelyon this type of assessment
and ofterhave little understanding of its limitations.

Risk assessmeris a methoddevelopedfor engineeringbut is very poor for
assessinghe complexitiesof humanhealth. Typically it involves estimatingthe risk
to health of just 20 out of the hundreds ofeté&nt pollutants emitted by incinerators.

Thereare a hostof problemswith this type of assessmentack of accurate
dataon pollutants,lack of toxicological dataon the majority of chemicals,the fact
thatan increasingproportionof peoplereactto low levelsof chemicalsthe fact that
in the real world pollutantscome in mixtures and can have damagingsynegistic
effects, the fact that the foetusand breast-fedbaby takein 50 times more pollutants
thanadultsrelativeto their weight,andthatthereis virtually no toxicologicaldataon
the efect of these pollutants on either the foetus or the.baby

Furtherproblemsarethatmanypollutantshaveno safethresholdsotherecan
be no safelevel. Indeedsomepollutantsare more dangerousat low concentrations
thanhigh (seesectionll). In fact, it is impossibleto assessisk whenthetoxic effects
of 88-90%o0f chemicalsandpollutantsareunknown(254), particularlyin relationship
to birth and developmentaldefects. This type of assessmentontains a value
judgementaboutwhat is an acceptabldevel of risk (255). For instancewhat is an
acceptable number of birth defects and who is it acceptable to?

Risk assessmenisually involves Omodelling® which usesan estimationof
exposuralata,ratherthanactualexposuradata,to assessheimpactsof pollutantsand
their likely distribution. These reports are typically produced by the polluter
Unfortunatelymodellinghasa 30% confidencelevel B this meansthis techniquehas
only a 30% chanceof accuratelypredicting the ground level concentrationsof
pollutants- in otherwords lessaccuratethan tossinga coin. Different modelsgive
very different results.



In addition, presentmodelling methodsseriouslyunderestimat¢he levels of
pollutants. In particular modelling almost never takes into account secondary
particulateformedasthe productsof combustiorrise up the stack.Thesesecondary
particulates can easily double the total volume of particulates (see section 2.1).

Modelling producegheillusion of a scientificknowledgeanda certaintythatis
entirely unjustified as modelling itself is impreciseand it is basedon substantial
scientific uncertaintyand limited scientific data. It producesa massof complex
mathematicatata, which implies unjustified precision,andit is difficult for people
not familiar with the mathematics$o disentangleéheinaccuracieslt is oftentreatedby
regulatorsandDirectorsof Public Healthasif it wasanaccurateassessmern{56).In
spite of these severe limitations it is extensively used.

Theserisks assessmentsave almostalways concludedthat incineratorsare
safewhich flies in the face of epidemiologicadatawhich showsthe opposite.lt also
flies in the face of the history of chemicaluse.The latteris littered with examplesof
chemicalsonce said to be safe which were later found to have devastatingand
unanticipatedeffects, often beyondthe worst casescenario(eg DDT, PCBs,CFCs)
(see section 7.2).

13. Public Rights and International Treaties

In 2001 the United Nations Commissionon Human Rights stated that
Qeveryone has the right to live in a world free from toxic pollution and environmental
degradationO.

It is unethicalthat people should die from the emissionsfrom incinerators
whensafealternativesareavailableandfor this reasonincinerationviolatesArticle 2
of the European Human Rights Convention, the Right to Life.

The StockholmConventionagreedo by over 100 countriesincluding Britain,
in 2001, commits countriesto eliminating persistentorganic pollutants, including
PCB, dioxins and furans. It identifies incineratorsas primary sourcesof these.
Incineration is a violation of the Stockholm convention.

Incinerationis also a violation of the EnvironmentalProtectionAct of 1990
which states that the UK must prevent emissions from harming human health.

14. Conclusions

1) Large epidemiologicalstudieshave shown higher ratesof adult and childhood
cancers andof birth defects aroundincinerators Smallerstudiesanda large body
of related researchsupportthesefindings, point to a causalrelationship,and
suggest that a much wider range of illnesses may be involved.

2) Recentresearchhas confirmed that particulate pollution, especially the fine
particulate (PM25) pollution which is typical of incinerator emissions,is an
importantcontributorto heart disease, lung cancer, and an assortmenbf other
diseasesand causesa linear increase in mortality. Incineratorsare in reality
particulategeneratorsand their use cannotbe justified now that it is clear how
toxic and carcinogenic fine particulates are.



3)

4)

5)

6)

7

8)

Otherpollutantsemittedby incineratorsinclude heavymetalsanda large variety
of organic chemicals.These substancesnclude known carcinogensgndocrine
disruptors,and substanceshat can attachto genes,alter behaviour damagethe
immune systemand decreaséntelligence.The dangersof theseare self-evident.
Someof thesecompoundshave beendetectedhundredsto thousandsof miles
away from their source.

Additional dangersarise from radioactiveparticulatesemitted from incinerators
licensed to deal with hazardous waste.

Incinerationonly reducesthe volume of wasteby 30-50%.Modern incinerators
produce far more toxic fly ash (air pollution control residues)than older
incineratorstheseposeimportantlong termhealthrisks No adequatenethodsexist
for the disposal of this ash.

The greatestconcernis the long-term effects of incinerator emissionson the
developingembryoandinfant, and the real possibility that geneticchangeswill
occur and be passedon to succeedinggenerationsFar greatervulnerability to
toxins is documentedor the very young, particularly foetuses,causingcancer
spontaneouabortion,birth defectsor permanentognitivedamageA worryingly
high body burdenof pollutantshasrecentlybeenreportedin two studiesof cord
blood from new-born babies.

Waste incinerationis prohibitively expensive when health costs are taken into
considerationThe EC Commissiorfiguresindicatethata singleincineratorcould
costthe tax payerup to £50 million ayear RecentAmericandatashowedthat
strict air pollution control has savedtensof billions of dollars a yearin health
costs.

Wasteincinerationis unjust becausets maximumtoxic impactis on the most
vulnerablemembersof our society the unbornchild, children, the poor and the
chemicallysensitive. It contraveneshe United Nations Commissionon Human
Rights, the EuropeanHuman Rights Convention (the Right to Life), and the
Stockholm Convention,and violates the EnvironmentalProtectionAct of 1990
which states that the UK must prevent emissions from harming human health.



15. Recommendations
1) The safest methods of waste disposal should be used.

2) Health costs should be routinely taken into accountwhen deciding on waste
disposal strategies.

3) The presentlimited methodof risk assessmenty which the safety of proposed
installations is judged, is inadequate, cannot be relied on, and should be reviewed.

4) Tackling the problemsof both the amountandthe natureof wastegenerateds of
critical importance,with the emphasison reducingthe productionof wasteand on
recycling.

5) The serioushealthconsequences fine particulatepollution havebecomeapparent
in the lastten years:incineratorsare a major sourceand,in our considerecbpinion,
incinerationis the leastpreferredoptionfor gettingrid of waste. Takingaccountof all
the information available,including researchindicating that there are no safelevels
for fine particulates,we can seeno reasonto believe that the next generationof
incinerators would be substantially safer than the previous ones.

6) Far saferalternativemethodsare now availableincluding recycling, mechanical
biological treatmentand plasmagasification:a combinationof thesewould be safer
would producemore enegy, andwould be cheapethanincinerationin the long run,
much cheapewhenthe healthcostswere takeninto account.Thesemore up-to-date
methods should be employed.

7) It is particularlyimportantthatincineratorsshouldnot be sitedin deprivedareasor

areaswith high ratesof mortality wheretheir healthimpactis likely to be greatest.
This canonly addto healthinequalities[NB. Presently9 out of 14 incineratorshave
been built in the most deprived 20% of wards (257)].

8) This reportoutlinesthe many deficienciesof presentmonitoring proceduresWe
recommendthe introduction of a stricter and more comprehensivesystemfor the
monitoringof all waste-burninglantsby afully independenbody; includingrandom
unannounced visits: the monitoring should include:

a) more monitors around incinerators to measure particulates and heavy metals
b) periodic monitoring of the content of dust in homes in the locality
¢) periodic monitoring of the heavy metals and dioxins in the fly ash

d) aprogrammeof monitoringthe body burdensof somekey pollutantsin local
inhabitants.

9) We recommend that no further waste incinerators be built
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