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ROYAL COMMISSION
ON
ENVIRONMENTAL POLLUTION

SEVENTEENTH REPORT

To the Queen's Most Excellent MajesQ

Mey rr PLEASE Youn Merssry
We, the undersigned Commissioners, having been appointed "to advise on

matters, both national and international, concerning the pollution of the envi-
ronment; on the adequacy of research in this field; and the future possibilities
of danger to the environment";

And to enquire into any such matters referred to us by one of Your
Majesty's Secretaries of State or by one of Your Majesty's Ministers, or any
other such matters on which we ourselves shall deem it expedient to advise:

HUMBLY SUBMIT TO YOUR MATESTY THE FOLLOWING REPORT.
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Appendix C

Market
C.l3 The market for final waste treatment consists of the demand for processing capacity (from waste
collectors and waste producers) and the supply of processing capacity. In this market the following
bottlenecks occur:

- the demand for and supply of processing capacity is not clear;

- the operation of the market is surrounded with, on the one hand, investment risks and, on the other
hand, doubts about technical developments and government policies anticipating these develop-
ments;

- the current waste processing tariffs are not in accordance with a balance between demand and
supply. Large difference in tariffs occur and these have an undesired effect on the movement
toward a reduction of landfilling and on the stimulation of waste prevention, the waste treatment
market, waste recovery and useful application, and regional self-sufficiency;

- a number of international developments become relevant to our national market. Waste processing
is in the hands of an increasingly smaller number of firms. These businesses keep an increasing number
of links in the chain under their own control. Another development is the EC regulation on international
transport of waste between member states. Moreover, the development of the European Single Market
may have consequences for the national processing and treatment market. In border areas municipalities
have the opportunity to cooperate [across frontiers] in the field of waste policy.

Physical planning

C.l4 One of the main problems experienced in the realization of waste processing plants seems to be
the lack of a solid basis with respect to physical planning. Moreover, there is often some administrative
opposition. These problems are intensified because no suitable provisions have been made about
co-ordination between environmental policy and town and country planning. The designation procedure
is not used frequently either. Moreover, it is obvious that at an early stage of decision-making non-
environmental aspects are decisive.

Waste transport development
C.15 Due to the increasing complexity and scale of waste disposal, the number of transport movements
will increase. In order to avoid environmental problems a shift in the mode of transport from road to
railway and waterway will be required. There is only a slight chance that such a shift will develop
autonomously. As a result, an approach aimed at integration and the best possible adjustment of all the
links in the chain, from the source of the waste until final treatment, will be necessary.

Environmental problems
C.l6 During the preparation of the TJP.A an environmental impact assessment was drawn up (see
paras C.26-C.28 below). This is aimed at comparison of the various alternatives for treatment and
particularly at the decision between incineration and landfilling.

C.I7 From an environmental point of view a technique involving anaerobic composting seems to be
promising; waste is separated into an organic part for anaerobic composting and a dry residue for
incineration. This technique should be tested as soon as possible on the specific composition of Dutch
waste for reliability, costs and environmental effects. The next TJP.A will provide more details on this
technique and the contribution of anaerobic composting to environmentally acceptable final waste
treatment.

Questions about social acceptance

C. 18 Social acceptance of the waste policy and the initiatives regarding waste disposal is not a matter
of course. The realization of new waste processing plants usually appqrs to encounter much opposition,
in spite of the improved decision-making procedure via environmental impact assessment. Presently,
this opposition goes beyond the "not in my back garden" syndrome.
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Figure S.3: Policy scenario

Ia Dh toa In Dln tont

1992 199,0 1999

(Source: Waste Information System, AOO,1992)

C.l9 Processing waste more thoroughly leads to higher costs, and it remains to be seen if the higher
costs will be accepted.

C.20 The producer is now responsible for waste. This starting-point, included in a letter of 19 October
1990 written by the Minister of VROM to the Lower Chamber, leads to restrictive requirements about
products, the obligation to return packaging etc. and to volume-restricting measures.

Programme

[The actions required to implement the programme were itemised in an appendix to the summary.]

Scenarios for increase in waste volume

C.zI Two scenarios have been worked out for the period to 2000 in order to be able to make valid
statements on the increase in waste volume and the processing capacity to be realized:

- the policy scenario, which is based on the increase in waste volume, and the realization of the aims
and objectives, laid down in the NMP-plus, the accentuated goals drawn up in connection with the

National Environment Survey 2 1990-2010, and the stepping up of the collection, recycling and
processing of GFT-waste.

- the head wind scenario, which takes into account practical problems experienced in stimulating
waste prevention and recovery. In this scenario, which is very similar to the figures provided by
the National Environment Survey 2 written by the RIVM, the tasks specified in the NMP-plus are
not achieved, at least not in time.

C.22 [Figures S.3 and S.4 illustrated these two scenarios.] In the policy scenario the demand for final
waste treatment decreases from 14.3 million tonnes in 1990 to 8.7 million tonnes in 2000. Due to
prevention and recovery, the relative contribution of final waste treatment decreases from 45Vo to 25Vo

and is therefore almost halved. The head wind scenario also shows a decrease in demand for final waste

treatment, but a less pronounced one, namely to 13 million tonnes in 2000.

C.23 There are two possible directions of development after the year 2000:
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Figure S.4: Head wind scenario
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- an increase in waste volume of l.3Vo a yeari

- a long-tenn perspective scenario, which is optimistic about progress and results in the field of
prevention and recovery.

C.24 For programming incineration capacity the AOO prefers to use the policy scenario as the basis,
in order to prevent a situation of excess capacity.

C.25 The head wind scenario has been used as the basis for programming landfill capacity. The next
TJP.A (in three years time) will be adapted to the actual expansion experienced in waste volume.

Comparing alternative forms of waste processing in the EIA
C.26 The EIA examined the environmental consequences and the burden on physical structure of a
number of possible alternative policies:

- the reference variant (minimal landfill);

- the policy variant (minimal landfill plus pre-separation);

- minimal incineration (alternative l);

- maximum pre-separation, anaerobic composting and minimal landfill.(alternative 2);

- maximum pre-separation, minimal incineration (alternative 3).

C.27 Alternatives I and 3 are inconsistent with the starting-point of environmental policy but they
indicate the consequences of a situation in which existing incineration capacity is not expanded (alter-
native I = ro action) or only waste separation and digestion plants are built (alternative 3). Alternative
3, originally called the most environmentally acceptable alternative, can, however, hardly be called that,
considering the enormous quantity of wastes to be landfilled, which would occupy a lot of space; a
relatively low recovery of energy; and as a result a limited contribution to the COz objective.

C.28 Compared to alternative 3, the combination of maximum pre-separation/digestion and minimal
landfill (alternative .2) is more acceptable: energy production is considerably more extensive and
considerably less space will be used. Considering the pre-separation and composting capacity required
this alternative would not be realized quickly. However, it can be considered a direction for future
consideration. The digestion technique cannot yet be considered a proven technique for the wet fraction
from pre-separation. It is advisable to arrange practical trials in the near future.

Promotion of prevention and recovery

C.29 In late 1991 the Minister of VROM gave further impetus to the policy objectives regarding
prevention and recovery, at a time when waste volume appeared to exceed expectations. This implied

:f
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that prevention and recovery will have to contribute more in order to meet the objectives specified by

the NMP-plus. The relative contribution of prevention should increase from }Vo to 10Vo in 2000. The

contribution of recoverv should increase from 53Va to 67Vo in 2000.

C.30 The role of the AOO in this field is focused on consultation and adjustment between government,

provinces and municipalities. At present the AOO is preparing a number of programmes on prevention

and recovery:

- a programme "organization structure, prevention and recovery", aimed at adjustment and consul-

taiion between the Ministry of VROM, provinces and municipalities with regard to prevention and

recovery;

- a programme for planning processing capacity for GFT-waste;

- a programme aimed at co-ordination of waste prevention within companies;

- a programme for organizing the separate collection of the dry components in waste.

From the beginning of 1992 an Information centre for prevention and recovery has operated at AOO's
offices. This centre is especially directed at the contributions of provinces and municipalities.

Composting/digestion of GFT-waste

C.3l Presently, less than 50Vo of the waste processing capacity for GFT-waste required by I January
1995 is available or in an advanced stage of decision-making. In accordance with the GFT Regulations
extra composting capacity must therefore be provided by I January 1995 at the very latest, but preferably
before that date, [in all regions except the northern region]. For the year 2000 the TJP.A includes an

accentuated goal for processing capacity, as used in the policy scenario.

Programming final waste treatment
C.32 The AOO has organized the programming of treatm'ent capacity in such a way that:

- each region will have sufficient waste processing capacity;

- if the policy scenario correctly represent the situation that will exist in the year 2000, there will be

no excess capacity for incineration;

- if events follow the head wind scenario there will be enough flexibility to prevent the landfilling
of combustible waste for a long period of time;

- the required incineration capacity will be established as soon as possible in order to limit the
demand on scarce landfill capacity.

C.33 The expected expansion of incineration capacity in the Netherlands (Figure S.2) almost corre-
sponds with the capacity required according to the policy scenario; see Figure S.5.

[Calculations about incineration and landfill capacity have been made for individual regions.]

C.34 Provinces and municipalities will create the administrative conditions for, and take initiatives for
realizing, incineration capacity. Less incineration capacity needs to be realized than was expected
earlier. This makes it possible to develop existing plants in the province of Gelderland rather than
building new plants in the Central Netherlands. In the province of South Holland the more limited extra
capacity may also be realized in existing plants, as an alternative to a new plant at Ypenburg. All of the
other initiatives must be realized according to plan.

C.35 The required landfill capacity for the period 1992-2002 is determined by the volume of residual
waste in accordance with the head wind scenario, minus the incineration capacity in this period. In 1990
11.5 million tonnes of the AOO wastes were landfilled. Provinces and municipalities should realize, as

soon as possible, 23 million tonnes of extra landfill capacity. This capacity is needed for the period
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Figure S.5
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The expansion of the waste volume for final waste treatment in
accordance with the policy scenario.
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199l-1996.In order to provide enough capacity for the period till2002, another 20.8 million tonnes of
landfill capacity has to be authorised.

C.36 A considerable increase in prevention and recovery and the realization of sufficient incineration
capacity should enable landfilling of combustible waste and recoverable waste to be ended. In addition
a policy on acceptance of waste and on charging must be adopted for landfill. This implies that the
provinces should enforce bans on the landfilling of combustible waste and unseparated construction and
demolition waste. The provinces should also include environmental costs in tariffs by changing the
conditions for permits.

C.36 fbis] The AOO will support and coordinate initiatives at a regional level so as to encourage tariff
harmonization. The Minister of VROM will be asked to support the policy on acceptance of waste and
on charging by means of Regulations.

Measures regarding waste processing in accordance with programming
C.37 With regard to treatment capacity the AOO aims at self-sufficiency for each region. This should
be laid down in provincial plans and in the relevant permits.

Restructuring of interregional contracts
C.38 In order to achieve a regional approach a number of interregional contracts should be terminated.
The AOO will also determine which attribution of costs justifies the responsibility of the parties involved
in the restructuring of these wastes.

15
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Emergency re gulations and organizatian
C.39 In mid-1993 the AOO will make a proposal
of suitable treatment capacity. The AOO will also
design of implementation of this regulation.

to put an end to the (temporary) regional shortages
make a proposal with regard to the organizational

Implementing a programme in accordance with town and country planning
C.40 In order to find suitable locations for waste disposal a physical structure for waste disposal should
be developed. In accordance with government policy the TJP.A provides a physical selection and
evaluation framework. The AOO will elaborate this framework to cover specific types of waste disposal
facility.

C.4l The object is that provinces and municipalities will realize the necessary capacity, in accordance
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with this framework. Provinces are responsible for the incorporation of locations for waste disposal
facilities in plans on waste management and regional development plans. Municipalities are responsible
for regulations in zoning plans. Wherever necessary the provinces and subsequently the Minister of
VROM should use their statutory authority to remove any existing barriers in relation to the realization
of waste disposal plants.

Implementing environmentally acceptable transport

C.42 From considerations of environmental hygiene and traffic management waste substances should
be transported by ship and by train as much as possible. Due to the narrow economic margins this will
not be easy. The AOO will stimulate discussion and co-operation between waste transporters, suppliers,
processors and final processors, their ultimate objective being:

- to create standardization, which is necessary if there is to be a good connection between stages;

- to tackle the logistic aspect of disposing of waste systematically.

Simultaneously, provinces and municipalities must integrate the optimal features of logistic structure
into the regional waste disposal framework.

NOTE ON TERMINOLOGY
This is an editedversionpreparedby the Commission's Secretariatfromthe English language summary:
detailed information about wastes and waste disposal facilities at the regional level has been omitted.

To match the normal English usage, the term "effluents", which appears in the original, has been
replaced here by "wastes"; and "dumping", "dumped" and "dump" have been replaced by "landfill",
"landfilled" and "landfill site". The term "final treatment" is used a number of times for what is
normally called in the UK "disposal".

Waste Management Council
see definition in para C.4
environmental impact assessment
vegetable, fruit and garden waste
Nationnl Environmental Policy Plan
Update of NMP
Regional Waste Management Council
National Institute of Public Health and the Environrnent
Ten-Year Programme on Waste Management
Ministry for Housing, Regional Development and the Environment

AOO
AOO wastes
EIA
GFT-waste
NMP
NMP-plus
RAOO
RIVM
TJP.A
VROM
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APPENDIX D

INVITATION TO SUBMIT EVIDENCE

In September l99l the Royal Commission issued a press release in the following terms:

STUDY ON INCINERATION
The Royal Commission on Environmental Pollution has decided to carry out a study on pollution
arising from the incineration of wastes.

The study will be concerned with the environmental impact of land-based incineration, including
emissions to air and disposal of residues. It will take account of the design and operation of plani
and of regulatory issues and cost. It is likely to cover the incineration of mosikinds of waste,
including municipal, clinical, toxic and other chemical wastes, sewage and agricultural sludge and
animal remains. It will focus on the following questions:-

What is the impact of pollution from the incineration of wastes on human health and the wider
environment?

For what kinds of waste is incineration an appropriate method of treatment, assuming that all
reasonable steps have been taken to minimise the production of waste?
What should be required of a incinerator? What designs and operational procedures are at present
available and what additional features would be desirable?
Are the present or proposed regulatory frameworks and enforcement procedures for waste inciner-
ation satisfactory? If not, what changes should be made?
What public concerns have arisen from the incineration of wastes? How should they be addressed?
The Commission has invited evidence from a number of organisations but would welcome
evidence from any organisation or individual that wishes to express a view.
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APPENDIX E

ORGANISATIONS AND INDIVIDUALS CONTRIBUTING
TO THE STUDY

An asterisk (*) indicates that members of the Commission had discussions with representatives of the

organisation.

Government Bodies

United Kingdom
Department of EnergY
Department of the Environment*
Department of the Environment for Northern Ireland
Department of Health
Department of Trade and Industry
Ministry of Agriculture Fisheries and Food
Scottish Offi ce Environment Department
Welsh Office

Alkali and Radiochemical Inspe ctorate (Northern Ireland)
Health and Safety Commission
Her Majesty's Inspectorate of Pollution*
Her Majesty's Industrial Pollution Inspectorate (Scotland)

Denmark
National Agency for Environmental Protection

Germany
Council of Environmental Advisers
Federal Environmental AgencY*
Federal Ministry of the Environment*

Netherlands
Netherlands Agency for Energy and the Environmentx
National Institute for Public Health and Environment*

Sweden
National Chemical lnsPectorate
National Environment Protection Board

USA
Environmental Protection AgencY

European CommunitY
Commission of the European Communities, Directorate-General XI (Environment, consumer protection

and nuclear safety)
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Other Organisations
AEA Technology
Alliance for Beverage Cartons and the Environment
Association of County Councils
Association of Metropolitan Authorities
Association of the British Pharmaceutical Industrv
BADCAP Campaign (Belvedere, Kent)
BASF plc
Bayer AG
Belco Technologies Corporation
Best Global Ltd
BETTER Campaign (Belvedere, Kent)
Bexley Health Authority
Biffa Waste Services Ltd
Binnie and Partners
Birwelco Ltd
Blue Circle Technical Centre
BP International Ltd
British Cement Association
British Medical Association
Brooke Bond Foods Ltd
Buckinghamshire County Council
BUPA Hospitals Ltd
Campaign against the Clydeside Incinerator
Centre for Exploitation of Science and Technology
Cerestar UK Ltd
Chematics International Co Ltd
Chemical Industries Association
City of Glasgow District Council
Cleanaway Ltd*
Combined Heat and Power Association
Communities against Toxics
Confederation of British Industry
Convention of Scottish Local Authorities
Cory Environmental Municipal Services Ltd
Country Landowners Association
County Planning Officers Society*
Cremer and Warner
Dairy Trade Federation
Dames and Moore
Davyhulme Residents Action Committee
Degussa Ltd
Ebara UK Ltd
Energy Technology Support Unit
Environment and Health Working Group, Glasgow
Environmental Toxicology International Inc
Envirorisk
ERL Ltd
Evans Universal Ltd
Fl2ikt Industriella Processor AB
Food and Drink Federation
GEC Alsthom Ltd
Greenpeace+
Haden Drysys Ltd
Hampshire County Council
Highland Regional Council
Humberside County Council
Independent Panel on Intractable Wastes, Australia
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Industry and Environment Associates
Institute of Energy
Institute of Wastes Management
Institution of Plant Engineers
Institution of Water and Environmental Management
Institution of Chemical Engineers
Institution of Mechanical Engineers
Institution of Civil Engineers
International Technology Europe Ltd
John Brown Engineering Ltd
KC Process Ltd
Kellogg Co (UK) Ltd
Kernforschungszentrum Karlsruhe GmbH

- Kirkcaldy District Council
Laboratory of the Government Chemist
Leverkusen Municipal Waste Management Company*
London Waste Regulation Authority
Lurgi Energie- und Umwelttechnik GmbH
Marine Conservation Society
Manin GmbH
Medical Research Council
Middlesbrough Borough Council
Milk Marketing Board
Motherwell Bridge Projects Ltd
National Association of Waste Disposal Contractors*
National Power plc
National Starch and Chemical Co Ltd
National Farmers Union
National Society for Clean Air and Environmental Protection
National Physical Laboratory
Natural Environment Research Council
NHS Estates
North London Waste Authority
North Humberside Campaign against Toxics
Northern Foods plc
ORATE (Oswaldtwistle Residents Against Toxic Waste)
Pedigree Pet Foods plc
Process Plant Association
Rank Hovis Ltd
Rechem Environmental Services plc
Retech Ltd
Royal Town Planning Institute*
Royal Society of Chemistry
Royal College of Veterinary Surgeons
S Grundon (Waste) l,td
Severn Trent Water Ltd
Slough Trading Estate Ltd
Small Area Health Statistics Unitx
Sound Resources Management Group, USA
South East London Combined Heat and Power Ltd
Soya Health Foods Ltd
Stuttgart Municipal Utilities Company*
Tate and Lyle Sugars Ltd
Thames Water Utilities Ltd
Tiru SA
Trafford Edible Oil Refiners Ltd
Travers Morean Ltd
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Ulster Farmers Union
W L Gore Ltd
WARMER Campaign (World Action for Recycling Materials and Energy from Rubbish)
Warren Spring Laboratory*
Waste Management International Inc
Waste Management Industry Training and Advisory Board
Watson Hawksley Ltd
Wessex Waste Management Ltd
Wimpey Environmental Ltd
Women's Environmental Network
WRc plc
Yorkshire Water Services Ltd*

Individuals
Dr C S Creaser,
Professor F A Fairweather.
Dr K C Jones,
Dr F D Mole,
Dr J Nash,
Mr V Patel,
Dr J Petts,
Professor A Porteous,
Mr B hice
Mr N Semple
Professor J Swithinbank.
Dr P T Williams,

University of East Anglia
Unilever plc
University of Lancaster
University of Surrey
Massachusetts Institute of Technology
London Borough of Sutton
Loughborough University of Technology
The Open University

University of Sheffield
University of Leeds

The Commission also received representations from the following Portsmouth residents about a
proposal for a new incinerator:
Mr J S Barrand Mr R E Shenton
MrM S Garlick MrL R Stubbington
Mr and Mrs G Hopwood Mrs M Richardson
Mr E Lane
Mr P W Lyons
Mr A Slack
Mrs M Smith

Mr L E Wake
Mr and Mrs D Wiggins
Captain and Mrs J Wilson

These representations were passed to the Department of the Environment.

Visits
Members of the Commission made visits in order to meet representatives of the organisations listed
below, and, where relevant, see the incinerators operated by them:

19-21 February 1992 Germany
Bayer AG, Leverkusen.
Leverkusen Municipal Waste Management Company
Federal Environmental Agency
Federal Minisnry of the Environment
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23-24 March 1992 Germany
Stungart Municipal Utilities Company
Nuclear Research Centre, Karlsruhe

20-21May 1992 United Kingdom
Yorkshire Water Services Ltd, Esholt, Bradford.
Cleanaway Ltd., Ellesmere Port, Cheshire.

3 July 1992 Netherlands
Netherlands Agency for Energy and the Environment
National Institute for Public Health and Environment
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APPENDIX F

MEMBERS OF THE ROYAL COMMISSION

CHAIRMAN
Sn JosN HoucrroN CBE FRS

Chairman of the Scientific Assessment Working Group of the Intergovernmental Panel on Climate
Change

Chief Executive (formerly Director-General) of the Meteorological Office 1983-91
Formerly Deputy Director of the Rutherford-Appleton Laboratory, Science and Engineering

Research Council
Professor of Atmospheric Physics, Oxford University 1976-83
President of the Royal Meteorological Society L976-78
Vice-President of World Meteorological Organisation 1987-91

MEMBERS
sn Gpoprnev Alr-pN PhD FRS FIC FIM FRSC Flnstp HonFIChemE HonFCGI cEng

Executive Adviser to Kobe Steel Ltd
A Vice-President of the Royal Society
Senior Vice-President of the Institute of Materials
Chairman of the Council of Science and Technology Institutes
Chairman of Cambridge Quantum Fund

PnornssoR H CuanNocx CBE FRS
Visiting Fellow, Department of Oceanography, University of Southampton
Senior Visiting Fellow, Institute of Oceanographic Sciences
Past-Director of the Institute of Oceanographic Sciences
President, International Union of Geodesy and Geophysics l97l-75
President, Royal Meteorological Society l98Z-84

PRoresson Daue BnnseRe CL.cvroN DBE MD PhD HonDSc(Edin and Southampton) FRCP FRCPE
FRCPath

Honorary Research Professor in Metabolism, University of Southampton
Past-President, Royal College of Pathologists
Chairman, Medical Research Council Committee on Toxic Hazards in the Environment and the

Workplace
Chairman, Health of the Nation Task Force on Nutrition
Chairman, Standing Committee on Postgraduate Medical Education
Chairman, Medical and Scientific Panel of Leukaemia Research Fund
Honorary Member, British Paediatric Association

MR H R FBr-r- FRAgS NDA MRAC
Managing Director, H R Fell and Sons Ltd
Council Member, Royal Agricultural Society of England
Member, Minister of Agriculture's Advisory Council on Agriculture and Horticulture 1972-BI
Commissioner, Meat and Livestock Commission 1969-78
Past-Chairman, Tenant Farmers Association
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MRPRAJACQUNSCBEBSc
Head, Trades Union Congress Social Insurance and Industrial Welfare Department
Secretary, TUC Social Insurance and Industrial Welfare Committee
Secretary, TUC Health Services Committee
Secretary, TUC Pensioners Committee
TUC Representative, Health and Safety Commission
TUC Representative, Social Security Advisory Committee

Pnoresson J H LnwroN BSc PhD FRS
Director, Natural Environment Research Council Interdisciplinary Research Centre for Population

Biology
Professor of Community Ecology, Imperial College of Science, Technology and Medicine
Honorary Research Fellow, Natural History Museum, London
Adjunct Scientist, Institute of Ecosystem Studies, New York
Member, British Ecological Society
Member, American Society of Naturalists
Chairman-elect, Royal Society for the Protection of Birds

PRorssson R Mecnonv Barrister MA(Oxon)
Denton Hall Professor of Environmental Law, Imperial College of Science, Technology and

Medicine
Associate Director, Imperial College Centre for Environmental Technology
First Chairman of the UK Environmental Law Association 1986-88
Editor-in-Chief of the Journal of Environmental Law
Specialist Adviser in environmental law to the House of Commons Select Committee on the

Environment

Pnoresson J G Monnts BSc DPhil FIBiol FRS
Professor of Microbiology, University College of Wales Aberystwyth
Chairman, Biological Sciences Committee of the Science and Engineering Research Council

1978-81
Chairman, Biological Sciences Committee of the University Grants Committee 1981-86
Member, Society for General Microbiology

MR D A D RBBve CBE BSc FEng FICE FTWEM
Deputy Chairman and Chief Executive, Severn Trent Water Authority 1983-85
Past-President, Institute of Water Pollution Control
Past-President, Institution of Civil Engineers
Formerly Member, Advisory Council on Research and Development, Department of Energy
Additional Member, Monopolies and Mergers Commission

Evrua Rorsscsno MA
Senior Research Fellow, King's College, Cambridge
Research Fellow, Sloan School of Management, Massachusetts Institute of Technology (MIT)
Associate Professor of Science, Technology and Society, MIT 1978-88
Member, OECD Group of Experts on Science and Technology in the New Socio-Economic

Context 1976-80
Board Member. Stockholm Environment Institute

Pnonssson Z A SnsensroN CBE MA
Senior Research Fellow, Management School, Imperial College of Science, Technology and

Medicine
Professor Emeritus of Economics, University of London
Past Secretary-General, Royal Economic Society
Past Member, Restrictive Practices Court
Past-President, Confederation of European Economic Associations
Director, Brussels Office, London Economics
Member, Biotechnology Advisory Commission, Stockholm Environment Institute
Specialist Adviser, House of Lords Select Committee on the European Communities
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Acidic gases tables 2.1-2.3,4.13, box 48, box 4C, table 4.1,
table 4.2, 4.20, 5.20, 6.2,6.22, 6.23,7.4,8.7, 8.16, 8.18
Activated carbon 4.20, 4.41,8.22
Acts of Parliament

- Control of Pollution Act 1974 2.35,2.41
- Environmental Protection Act 1 990 2. | 4, 2.2 l, 2.4 I,
4.t6
- Health and Safety at Work etc Act 1974 2.36
- Planning and Compensation Act l99l 2.10,2.43
- Radioactive Substances Act 1960 4.17

Advisory Committee on Business and the Environment
(ACBE) 8.39,9.33
AEA Technology 8.8
Aluminium 3.50,5.8
American Society of Mechanical Engineers 8.29
Ammonia 4.20, 4.42, 8.32
Anaerobic decomposition 3.37, 4.24, box 58,8.9
Animal carcasses 2.27, 3.12, 3.25, 3.34, 9.35, 9.53, I 0. l l,
10.39
Aromatic compounds 6.16
Arsenic tables 2.1-2.3, box 48, table 4.1, table 4.2,6.20
Ash see Solid residues
Aspinwall & Co (report for Royal Commission) 1.2t, 9.18,
9.25, 9.26, 9.28, 9.29, 9.41, 9.43, 9.46, appendix B
Austria 8.37

Basel Convention 2.18, 3.15
Batteries 8.50, 8.52, 10.25
Benzene 6.16
Best Available Technology (BAT) 8.12
Best Available Techniques Not Entailing Excessive Cost
(BATNEEC) box 2A, 2.23, 2.24, 2.30, 4.36, 8.12, 10.20
Best Practicable Environmental Option (BPEO) l.l, 1.7,
2.6,2.7, 2.23, 8.rs, 8.22,9.1, 9.3,9.28,9.30, 9.35, 9.53,
9.65,9.70,9.78,9.86, 10.1, 10.10, l0.l l, 10.42, 10.43
Black Comminee box 6C
Boilers 3.25, 5.6,5.9, 5.1, 5.22, table 8.1
British Standard 5750 8.28. 9.84

Cadmium 2.20,2.26, tables 2.1-2.3,2.50, box 48' table 4.1,
table 4.2, 4.15, 4.16, 4.37, 4.M, 6. I 8-6.20, 7.12, table 8.1,
8.21,8.22,8.24, table 8.2, 8.50, 10.22, 10.25
Calorific value 1.3, 3.39, 3.42, 3.46, 4.19, 5.3, fi gure 5-1, 5.6,
5.7, box 5A, 5.17, box 5B'8.43,9.23
Canada table 3.8
Cancer 6. 1 2, 6.14, 6.16, 6.24, 6.25, box 6C, 6.27, 6.30, 6.34
Carbon tables 2.1-2.3,3.40, table 4.1, table 4.2, 4.24,4.35,
5.24-5.29, box 58, table 8.1
Carbon dioxide 4.13, box 48, table 4.2,5.24-5.29, box 5B,
9.14,9.41
Carbon monoxide tables 2.1-2.3, box 48,4.15, table 4.1,
table 4.2, 4.28, 4.35, 8.4, table 8. I, A.3, A.9, A.15, A.24
Catalyst 4.20
Cement kilns 8.7, 8.10
Chartered Institute of Public Finance and Accountancv
(crPFA) 3.2
Chemical Release Inventory 4.16, 10.24
Chief Inspector's Guidance Notes see HMIP, Chief
Inspector's Guidance Notes
Chief Medical Officers 6.15. 10.21

GENERAL INDEX

Chromium tables 2.1-2.3, box 48, table 4.1, table 4.2,6.18,
table 8.2
Cleanaway Ltd 7.3, box 9A, plate lll, plate Yl
Cobalt table 2.3. box 4B
Co-disposal 4.24, 9.68, 10.26
Co-incineratio n 3.3 | -3.33, 4.26
Combined heat and power (CHP) see under Heat
Combustion

- chamber 4.3, 4.4, 4.6, 4.10, 4.11, 4.19, 4.20,
4.28-4.30, 4.42, 8.20,8.33, 9.11, 10.34, appendix
A.2, A.5, A.8, A.lt,4.r2, A.23
- conditions table 2.1, 2.24, 2.30, 5.17, 5.20, 5.22,
10.31
- efficiency 4.3,4.5,4.8, 5.6, box 5B,5.17, 5.18
- fumes 4.2,4.4
-gas-phase 4.4, appendix A.2, A.ll, 4.15, 4.23,
4.24
- systems 1.19, 4.8, 4-9, 4.15, 4.19, 8.20, 8.24, 8.34

- ashing rotary kiln table 3.6, 3.38, box 44,
4.26,6.27, appendix A.l-A.3, A.19
- fluidised bed table 3.5, 3.31, 3.52, box 4A,
5.18, appendix A.4-A.6
- liquid injection box 4A, appendix A.7-A.9
- mass burn box 4A, appendix A.l0-A.12
- multiple hearth 3.20, table 3.5, box 4A,
appendix A.l3-A.15
- pulsed hearth Dor 4A, appendix A.16-A.18
- slagging rotary kiln table 3.6,3.38, box 4A,
4.13, 4.26, 6.27, appendix A. l9-A.21
- starved air box 4A, appendix A.22-A.24

- temperature see temperature

Combustion plants 2.20, 2.21, 2.27, 2.50, 4.28, 5.6, 6.23,
8.14, 8.16, table 8.r,8.3r,9.79, 10.24, l0.3l
Committee on Toxicity of Chemicals in Food, Consumer
Products and the Environment 6.15
Composting 3.37, 3.43, 5.8, box 5.{, 8.9, 8.44, 8.47
Control room 8.29, plate YII
Coopers & Lybrand rcport 9.24,9.25,9.29,9.39
Copper tables 2.1-2.3, box 48, table 4.1, table 4.2, tables 8.2
Cory Environmental Ltd 5.10
Costs

- environmental 5.30, 8.38, 9.18, 9.29, 9.30, 9.31,
9.35, 9.40, 9.41, r0.15
-of landfill 1.19, 9.18, 9.20, 9.21, figure 9-1,
9.24-9.29, 9.46, 9.47, l0.l4, appendix B
- of transporting waste figures 9-I & 9-II,9.20-9.22,
9.24, 9.25, 9.28, 9.@, 9.63, t0.t4
- of waste disposal 1.19,2.42,3.2,3.39, 4.1O, 4.21,
4.36, 4.43, 5.r, 5.23, 5.30, 7.3, 8.r4, 8.23, 8.24, 8.32,
8.36, 8.38, 8.42,8.49,9.1,9.4, figures 9-I and 9-II,
9.16-9.52, 9.55, 9.60, 9.7 2, r0.r3-r0. l 5, 1 0.36

County councils see Planning authority, Waste disposal
authority, Waste regulation authority
Crematoria 1.9,2.21
Customs & Excise 9.39

Denmark table 3.8,5.13
Department of the Environment (DOE) 1.21,2.3,3.2,3.19,
8.32, 8.46, 9.2, 9.3, 9.24, 9.39, 9.50, 9.62, 9.67, 9.7 6, 9.83,
10.2, l0.l l, 10.26, 10.34, 10.40 see also Secretary of State
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General Index

Department of Health (DH) 9.50
Department of Trade and Industry (DTI) 2.49,9.67, 10.26

Department of Transport (DOT) 9.67, 10.26
Dioxins

- body burden 6.5, 6.15, '7 .11, 7 .12
- control and removal of 4.8, 4.19-4.21, 4.30, 4.38,
4.44, 5.22, 8.20, 8.22, 8.24, 9.1 1

- emitted to air from incinerators table 4.1, table 4.2,
4.16, 4.37, 4.44, 6.3, 6.4, 6.10, box 68,7.12,9.15
- in food 6.5, 6.6, 6;7, 6.15
- in milk 6.6-6.8, figure 6-1, box 68
- in soil 6.10, box 6B
- formation of box 48, 4.44, 5.22, box 6A
- health effects 6.1 1-6.15, 10.21
- Maximum Tolerable Concentration (MTC) 6.7, 6.9,
box 68
- regulatory limit on emissions tables 2.1-2.3, 2.30,
4.41, tabte 8.1, 8.19, 8.25,9.11, 10.21
- monitoring 4.33,4.35, 4.41,8.19, plate Ylll
- pathways to man 6.4, 6.5,6.7
- Tolerable Daily Intake (TDI) 6.7, 6.14
- toxic equivalent (TEQ), explanation of 64'
- 2,3,7,8 TCDD 64., 6.l l-6.13

Directors of Public Health 9.9
District councils 2.2, 2.4, 2.9, 2.1 4, 2.19, 2.21, 2.24, 9.64,
9.71,9."12
District heating see under Heat

Economic instruments 9.4, 9.29 -9.32, 9.3 5, 9.39, 9.40, 9.44,
9.45.9.4'7. t0.rs
Electricity generation see under Energy recovery
Electrostatic precipitator (ESP) table 3.6, 4.8, 4.20, 4.40
Energy

-potential in wastes 1.1,3.46, figure 5-1,5.2-5.8,
5.17, box 58, 10.1 sea also Refuse-derived fuel
(RDF)
- recovery

- as electricity 2.3, 3.26, 3.34, 3.39, 3.52, 5.1,
5.6, 5.9,5.10, 5.12-5.15, box 58,5.30, 8.6,

. 8.31,9.19,9.26,9.27,9.41,9.42,9.43, t0.r6,
ro.t7
- as heat 3.26, 3.39, 4.2, 5.5, 5.6, 5.9, 5.14,
8.3r, 9.43, 10.16
- environmental impact of 1.3, 1.13, 5.1, 5.2,
5.25, 5.27, fi g u re 5 -ll, 5.28, b ox 58, 5.30, 9.4 1,

10.16
- in countries other than the UK 3.35, 3.39,
3.42, 3.49, 3.52, s.r, 5.2, 5.r3 -5.16, 5. 1 8, 8.43,
10.16
- in incineration plants inUK2.20,2.27,3.26,
5.1, 5.9-5.11, 5.19, 8.4
- pollution abatement 5.21-5.23, 5.30
- savings on waste disposal costs 1.3, 3.39,5.1,
9.19, 9.26,9.28,9.59
- subsidy f or fi gu re 9 -ll, 9.24, 9.26, 9.27, 9.3 I,
9.32, 9.40, 9.41 -9.44, 10. 15- I 0. I 7

Environment Agency (proposed for England and Wales)
2.9, 2.42, 2.46, 9.2, 9.6s, 9.69, 9.7 l, 9.7 2, 9.80, I 0.2, I 0.33,
10.42. 10.44
Environmental assessment 2.37 -2.39, 5.1, 7 .1, 7.5, 9.86
Environmental costs see under Costs
Environmental Resources Limited (ERL) 1.7, 9.39
Environmental statement 2.1 l, 2.38, 2.39, 6.33, 7 .14, 9.7 7,
9.78, 10.43
Epidemiology 6.14, 6.15, 6.24-6.29, box 6C, 9.9

European Community
Framework Directives:

Council Directive on waste (75l442lEEC) 2.13

Council Directive on combating of air
pollution from industrial plants (84/360/EEC)
2.30

other Council Directives:

on the major accident hazards of certain
industrial activities (821501 IEEC) 2.35

on the supervision and control within the
European Community of the transfrontier
shipment of hazardous waste (84/631/EEC)
and amending Directive (86/2794EEC) 2.13,
2.t8

on the assessment of the effects of certain
public and private projects on the environment
(85 t337 |EEC) 2.37, 2.38

on the protection of the environment and in
particular of the soil, when sewage sludge is
used in agriculture (86/278/EEC) 8.45

on the prevention of air pollution from new
municipal waste incineration plants
(89t369tEEC) z.tt,2.30, 4.4, 4.35, 4.39, 8.r2,
8.20, 9.8

on the reduction of air pollution from existing
municipal waste incineration plants
(89 / 429 (EEC) z.rt, 2.30, 2.3 r, 4.4, 4.3s, 1.39,
8.12, 8.20, 9.8

on batteries and accumulators containing
certain dangerous substances (91/157/EEC)
8.50

on hazardous waste (91/689/EEC) 2.13, 3.10

draft Council Directives:

on the incineration of hazardous waste
(92/Cr3O/Or) 2.33, 2.34, 4.35, 4.39, 4.40,
4.42-4.44, 8.12, 8.13, 8.15-8.19, 8.2r, 8.23,
8.25, 8.52, 9.13, 10.23, t0.28

on integrated pollution prevention and control
2.30

on landfill 4.24

Regulations:

Council Regulation on the supervision and
control of shipments of waste within, into and
out of, the European Community
(2s9l93tEEC\ 2.r8

Technical note on best available technologies not
entailing excessive cost for hazardous waste
incineration 2.34

European Waste Catalogue 3.10
Exhaust gases 4.6, 4.8, box 4C, 4.14, 4.20, 4.28, 4.42, 5.21,
5.22
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Fabric filters table 3.6, 4.20
Feedstock 4.5, 4.8, 4.19, 5.17, 5.19, 6.21, 8.24,8.44,9.59,
9.74. 10.30
Ferrous metal table 3.2,3.41,3.50
Flue gases see Stack gases
Fossil fuels 1.3, 5.10, 5.25,5.28, box 5B
Four-stage decision procedure l.l, 5.1, 5.8, 8.36, 8.39, 9.1,
9.2, 9.32, 10.1, 10.2, t0.t5
France table 3.8, 8.7

- Acad6mie des Sciences 6.15

Furans Dox 64,

Gas cleaning see under Pollution abatement systems
Gas-phase combustion see under Combustion
Germany 1.20, 3.35, table 3.8, 3.38-3.43,7.4

- standards for emissions to air from incinerators
(lT.BImSchV) table 2.3,2.33, 4.42,8.18, 8.19

Grate 4.6, 4.8, box 4C, 4.19, 4.26, 8.22, appendix A.12,
4.14,4.22
Greenhouse effect (global warming) 1.3, 1.13, box 48,
5.24-5.30, figure 5-II, box 5B'9.14, 10.5
Greenhouse gases 5.2, 5.21,5.29,figure 5-ll, box 58, 5.30,
9.r4, 9.36, 10.5, t0.16
Groundwater 4.25, 6.18, 6.21, 6.37, 8.44, 9.13, 9.29, 9.68,
t0.26
Guidance notes see under HMIP and Secretary of State for
the Environment
Guide value tables 2.1-2.3, 4.41,8.19,8.25, 10.21

HAZOP 6.36
Health and Safety Executive (HSE) 2.2,2.35, 2.36, 2.49,
9.64,9.73, 10.31
Heart disease 6.30
Heat

General Index

Hydrogen chloride tables 2.1-2.3,2.30, box 48, tables 4.1
and 4.2, 4.35, 4.3'1, 4.43,6.22, table 8.1,8.16, 8.25, 10.23
Hydrogen fluoride 2.27, tables 2.1-2.3, box 49' tables 4.1
and 4.2, 4.35,4.37,6.22, table 8.1, 8.17, 8.25,8.52,9.12,
10.23
Hydrogen sulphide 4.24, 7.5

rcr 8.37
Imports

- of clinical waste 3.16
- of hazardous waste 2.18, 3.14, 3.15

Incinerators
- at sea 1.9.2.6
- design figure 4-1, 4.5, 4.8, 4.9, 4.11, 8.20, 9.62,
10.40
- emissions see under individual pollutants
- fugitive emissions 4.18, 6.27,7.5
- liaison group meetings box 9A,9.81, 9.84, 10.46
- managemenr 8.28, 8.29, 10.29-10.33
- operation 8.35,9.74
- operators 2.15, 2.24, 2.25, 2.30, 2.36, 4.10, 4.16,
4.28, 4.33, 4.35, 7 .6, 8.28, 8.29, 8.35, 8.53, 9.47, 9.60,
9.68, 9.7t, 9.81-9.83, 10.15, 10.32, 10.33, 10.36,
10.46
- regulatory requirements see under individual
regulators
- siting 2. I l, 6.23, 7 .17, 9.56, 9.57, 9.6r, 9.62, 9.79,
ro.40, 10.42
- sizel capacity tables 3.4-3.6, 7.2, 9.22-9.23, 9.39,
9.61-9.63. 10.40
- types

- agricultural waste 3.17, 3.25,9.53
- clinical waste 2.29, 3.17, 3.22, 3.32, 3.38.
box 68,9.48,9.62
-chemicaV hazardouV special waste 3.17,
table 3.6,3.38, 4.5, plates lll and Yl
- in-house 3.23,3.33, box 68,9.62, 10.40
- municipal waste 3.17, table 3.4, 3.43,3.52,
9.63, plates I, II and V
- sewage sludge 3.17, table 3.5, 3.38, plate lY
- research 8.34, plate lX

Institute of Wastes Management 8.30
Integrated pollution control (IPC) 2.8, 2.9, 2.1 5, 2.19, 2.30,
2.49, 8.r5, 9.r3, 9.9,9.66,9.72, rO.7, 10.25, 10.47
Intemational Agency for Research on Cancer 6.12
Italy table 3.8

Iapan table 3.8, 3.52, 3.53
Jersey 5.9

KfK (Karlsruhe) 8.34, plate lX

Landfill
- as a waste disposal option 1.2, 1.6,3.37 , 5.26, 5.28,
fgure 5-1il, 5.29, 9.14, 9.16, 9.28, 10.4
- emissions from5.26-5,30,figure 5-lll, box 58,6.17,
9.14, 9.36. 10.5

-combined heat and power schemes 5.1,
5.10. 5.1 1

- district heating 5.6, 5.9, 5.13, 5.14,9.43,
- domestic heating 3.4,3.5
- exchanger 4.23, 5.21
- recovery of see under Energy recovery

Heavy metals see under individual metals
Her Majesty's Industrial Pollution Inspectorate (HMIPD
2.4,2.9, box 2B
Her Majesty's Inspectorate of Pollution (HMIP)

- authorisation and regulation by 2.4,2.9,2.20,2.25,
2.26, 3.14, 4.17, 4.27, 4.33, box 68,9.71
- Chief Inspector's Guidance Notes 2.24, 2.31,4.22,
4.32, 4.36, 4.37, 9.r0, 10.19, 10.20
- relationships with other organisations 9.U, 9.73,
9.76
- Royal Commission recommendations for 4.34,7.6,
8.r4, 8.27, 9.68, 9.7r, 9.7s, 9.79, t0.22, 10.26,
10.31-10.33, 10.42
- standards 2.24, 2.26-2.28, tab le s 2.1 -2.3, 2.28, 2.30,
2.33,2.50,3.26, 3.3r, 3.32, 4.1, 4.4, 4.10, 4.r4, 4.r5,
table 4.1, 4.37, 4.44, 5.23, 6.1, 6.10, box 68, 6.15,
6.18, 6.3'7, 7.15, 8.1, 8.12-8.14, table 8.1, 8.16-8.19,
8.21, 8.22, 8.2s, 8.52, 9.8-9.12, 9.1 4-9.16, 9.29, 9.52,
9.54,9.62, 10.7, 10.18-10.21, 10.23, 10.24, 10.40,
10.4't

5.6, 5.9,

10.16
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General Index

-in other countries 3.36, 3.3'7, 3.40, 3.41, 3.43,
3.46-3.48.3.53. 4.24
- leaching of metals from 4.24,4.25,6.18,6.21,6.34,
6.37, 8.44, 9.13, 9.29, 9.36, 10.6, 10.25, 10.26,
appendix A.t9
- of solid residues from incineration 1.8, 2.25, 4.24,
4.25, 4.32, 6.18, 7.9, 8.15, 8.49, 9.36-9.37, 9.68,
10.9, 10.10, 10.26, 10.37, appendix A.l9
- regulatory requirements 2.17 , 2.38, 4.24, 4.32, 9.68,
9.78
- sites 1.7, 5.26, 9.20, 9.21, 9.25-9.28, 9.46, 9.78,
9.86, 10.6, r0.r4, 10.38
- standards of competence 8.30

Landfi ll levy, proposed 9.33, 9.37, 9.39, 9.40, 9.44, l0.l 5

Leach (ing) see under Landfill
Leachability 4.32, 8.4, 9.68
l*ad tables 2-l-2.3,2.20, box 48, tables 4.1 and 4.2, 6.18,
6.20,8.21,8.24, table 8.2, 10.22
Lime 4.20.4.23
Liquid effluents 2.4,2.26,4.8, 4C, 4.23, 4.32,6.21, 8.15,
9.7, 9.13, 10.25, 10.28
Local Authority Waste Disposal Companies (LAWDCs)
2.14

Manganese tables 2.1-2.3, box 48, tables 4.1 and 4.2
Merchant operators 2.29,3.22,3.23, table 3.6, 3.31, 3.33,
8. 10, 9. 17, 9.30, 9.3 l, 9.46-9.49, 9.52, 9.60, 9.62, 9.83
Mercury 2.20,2.26, tables 2.1-2.3,2.50, boxes 48 and 4C,
tables 4.1 and 4.2, 4.16, 4.20, 4.21,4.41, 4.44,6.18, 6.19,
7.12, table 8.1, 8.21, 8.22, 8.24, table 8.2t,8.50, 10.22,
10.25
Methane 3.46, 5.26, 5.28, box 58, 8.9, 9.26, 10.5, 10.9
Metropolitan district councils see District councils, Planning
authority, Waste disposal authority, Waste regulation
authority
Milk Marketing Board box 68
Ministry of Agriculture Fisheries and Food (MAFF) 6.6,
6.7, box 68,9.53, 10.39
Monitoring

- of emissions 1.12, 2.24, 2.30, 4.27, 4.31 -4.35, 4.41,
4.44, 8.19, 8.26, 8.33, 9.11, 9.59, 9.71, 10.33, 10.34
- of environment 9.11, 9.71, 9.86, 10.33
- of incineration process 4.28-4.30, 4.34

National Association of Waste Disposal Contractors
NAWDC) 8.30,9.83
National Farmers' Union 3.25, box 6B
National Health Service (NHS) 2.29, 3.22, 8.49, 9.48, 9.49
National Measurement Accreditation Service NAMAS)
4.34. 10.33
National Power plc 5.10
National Rivers Authority (NRA) 2.9, 2.17, 2.26, box 6B
National statement of waste policies and priorities
2.46-2.48,9.2
National waste management strategy 5.20, 8.49, 9.1-9.4,
9.62,9.65,9.86, 10.2, 10.11, 10.25, 10.37, 10.38, 10.40,
10.47
Netherlands 1.20, 3.35-3.38, table 3.8,3.40, 5.14, 6.9,8.19

-National Environmental Policy Plan 3.37, 9.2,
append.ix C
- Ten Year Programme on Waste Management 3.37,
9.2, appendix C

Nickel tcbles 2.1-2.3. box 4B. tables 4.1,4.2 ard 8.2

Nitrogen orides 2.27, tables 2.1-2.3, 2.30, 4.13, boxes 4B
and 4C, tables 4.1 and 4.2,4.19,4.20,4.42,6.22, table 8.1,
8.18, 8.25, 8.32, 8.52, 9.12, 10.23 appendix A3
Noise 7.8. 9.5.9.6
Non-ferrous metals table 3.2
Non-Fossil Fuel Obligation (NFFO) 5.10, 9.24, 9.26-9.2'1,
9.4r-9.43, 10.17
Northern Ireland 2.5, 3.14, 3.20, 6.31, 9.51

Oil, waste or recovered 2.13, table 8.1

Oxygen 4.4, 4.28,5.22, appendix A.3

Part A processes 2.20,2.22,2.23
Part B processes 2.21,2.22,2.24,2.26, table 2.2
Particulates 2.2'1, tables 2.1-2.3,4.2,4.13, boxes 4B and 4C,
4.15, tables 4.1 and 4.2, 4.20, 4.21, 4.23, 4.35, 4.37, 4.38,
4.40, 4.43, 6.22, 6.23, table 8.1, appendix A.20
Pathogens 9.35,9.53, 10.11, 10.12
Pentachlorophenol 6. 12
Pesticides 2.26
Planning

- application 2.11, 2.35, 2.45, 3.31, 6.33,7.16, 9.77,
10.43
- authority 2.2, 2.4, 2.10, 2.3 5, 2.37, 2.40, 2.43, 2.45,
2.49,'t .3, 9.5, 9.&, 9 :t 6, 9.80, 10.42
- permission 1.6, 2.10, 2.15, 2.16, 2.37, 2.44, 2.49,
3.31-3.33,7.rs, 9.5,9.16, 9.55, 9.6r, 9.76, 10.37,
10.42
- Policy Guidance on planning and pollution control
2.11, 2.12, 2.44, 2.49, 9.76

Plasma arc 8.2-8.6,8.10, 8.51, 9.35,9.54, 10.35
Plume 4.22,6.34,8.3
Polluter pays principle 2.13,9.45
Pollution abatement systems 4.10, 5.21-5.23, 5.30, 8.20,
8.27, 8.32, 8.53, 9.13, 9.5'1, 9.59,9.74, tO.1

- gas-cleaning table 3.6, 4.8, box 4C, 4.14, 4.15,
4.20 -4.22, 4.28, 4.34, 5. t7, 5.21, 5.23, 6.24, 6.27, 7 .7,
7 .8, 8.4, 8.r 4, 8.24, 9.59, 9.7 2, l 0.9, I 0.28, I 0.33, A.6
- for liquid wastes 4.23, figure 4-1,4.43, 10.28
- for solid wastes 4.23, figure 4-I, 4.23, 4.25, 9.13,
9.68, 10.25, 10.26

Polychlorinated biphenyls (PCBs) 2.13, 2.26, 6.26, 6.27,
9.60
Polychlorinated terphenyls (PCTs) 2. l3
Poultry litter 2.20,3.34, 5.10, 5.12, nble 8.1, 9.53
Precautionary principle 8.17, 8.25, 8.52,9.12, 10.23
hoximity principle 9.56, 9.5'1, 9.62, lO.4O
Public opposition to incineration 1.6, 3.45, 3.5 l, 7 .3, 7 .17,
9.81, 9.85, 10.40
Putrescibles box 3.2,3.46, 5.8, boxes 5A and 58, 8.9

Quench tank 4.8, box 4C, 4.23, 4.43,5.2I, appendix A.2,
4.20

Radioactive substances 1.9, 4.17
Recycling l.l, 1.2, 1.7, 1.13, 2.41, 2.M, 3.5, 3.36, 3.39,
3.40, 3.50, 3.53, 5. 1, 5.8, 5.30, 8.1, 8.39-8.44, 8.50-8.52, 9.3,
9 .23, 9 .30, 9.32, 9.33-9.3s, 9.38, 9.39, 9.4 r, 9.44, 9.45, 9.67,
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10.1, 10.3, l0.ll, r0.16, 10.25, 10.26
Refuse-derived fuel (RDF) 2.20, 2.27, 5.2, 5.4,5.6. 5.1I.
5.19, 8.14, table 8.1,10.24

- coarse (cRDF) 5.17, 5.18, 5.20
- densified (dRDF) 5.19, 5.20

Regional and islands councils (Scotland) 2.4,2.9
Regulations see Statutory Instruments
Renewable Energy Advisory Group 9.42
Renewable Energy Obligation (REO) 9.42
Respiratory conditions 6.23
Risk analysis and assessment l.l4; 6.2, 6.16, 6.21, 6.23,
6.33-6.37, 7 .5, 7 _r r, 8. I 6, 9.8, 9.r5, 9.7 0, 9.7 8, 9.7 9, rO.43
River purification authorities 2.4, 2.9
Royal College of General hactitioners 9.9
Royal Commission on Environmental Pollution, reports

- Eleventh 1.7,2.17,2.29,2.41,5.20, 8.30, 8.36, 8.40,
10.1, 10.6
- Twelfth 2.23,9.3, l0.ll
- Sixteenth 10.6

Safety 2.36, 6.36, 8.28, 9.73
Scotland 2.4,2.9, 3.14, 3.20,3.28, 6.25, 6.26, 6.28,9.51
Scottish Environment hotection Agency, proposed 2.9,
9.72,10.44
Scrubber see Pollution abatement systems, gas-cleaning
Secretary of State for the Environment

- appellate functions 2.3
- Guidance Notes for part B processess table 2.2,2.28
- regional planning guidance 2.42, 2.43, 2.46-2.48,
9.2

Segregation of wastes 1.8,8.44-8.50, 10.25
Sewage sludge

-disposal methods nble 3.7, 8.9, 8.44-8.48, 9.28,
to.l2
- heavy metal concentrations table 8.2, 8.47, 10.27

Small Area Health Statistics Unit (SAHSU) 6.25,6.29, box
6C,9.9
Smell 7.5, 7.6,8.9,9.6
Smuts and char 7.7
Socioeconomic effects 6.25, box 6C,7.14
Solid residues 1.8, 2.1 l, 2.25, 3.3, 3.5, 3.41, 3.4?, 3.53, 4.7,
4.8, 4.32, 5.3, figure 5 -1, 5. 1 7, 6. 1 8, 6.21, 6.34, 6.37, 7 .2, 7 .9,
7 .r0, 8.4, 8. I s, 8.32, 8.44, 9.7, 9.r3, 9.20, 9.36, 9.37, 9.67,
9.68, 10.9, 10.10, 10.25, 10.26, appendix A.2

- fl y ash 3.3, 3.47, 4.6, 4.8, 4C, 4.25, 5.22, 10.9, 10.26
- grate ash 4.6, 4.8, box 4C, 4.19,4.24-4.26
- slag 3.41, 3.47,3.53, box 4C, 4.19, 8.7,9.36,9.37,
9.68, appendix A.19, A.20

South East london Combined Heat and Power Ltd
(SELCHP) 5.1,5.10
Spain 3.35, table 3.8
Stack 4. 8, 4. 1 4, 4.22, 6.23, 6.34, 7 .4, 9.5, 9.6, ap p e ndit A.24
Stack gases 4.6, 4.8, box 4C,4.14,4.21,4.22, 4.28, 4.31,
4.34, 5.21, 5.23, box 68, 6.16, 7.4, 8.19,9.13, 10.25
Statutory Instruments

- Control of Industrial Major Accident Hazards
Regulations 1984 (SI No.1902) 2.35,2.36,933
- Control of Pollution (Special Waste) (Amendment)
Regulations 1988 (SI No.l790) 3.9
- Disposal of Controlled Waste (Exceptions)
Regulations l99l (SI No.508) 2.15
- Environmental Assessment (Scotland) Regulations
1988 (SI No.l22l) 2.38,2.39

General Index

-Environmental Protection (Prescribed Processes
and Substances) Regulations l99l (SI No.472) 2.20
- National Health and Community Care Act
(Commencement No.l) Order 1990 (SI No.l329)
2.29
- Road Traffic (Carriage of Dangerous Substances in
Packages) Regulations 1992 (SI No.742) 7.10
- Road Traffc (Carriage of Dangerous Substances in
Road Tankers and Tank Containers) Regulations
1992 (SI No.743) 7.10
- Town and Country Planning (Assessment of
Environmental Effects) Regulations 1988 (SI
No.ll99) 2.38,2.39

Storage of waste at incinerator site 2.1 1,2.15,2.35,2.44,
4.8, 4.1 l, 7 .2, 8.29, 9.56, 9.66, 9.73, I 0.30- I 0.32, appendix
A.8, A.1l
Straw 2.20, 3-12,3.25, table 8.1
Subsidy for sales of electricity see Energy recovery, subsidy
for
Sulphur dioxide tables 2.1-2.3, box 4B' tables 4.1 

^rrd 
4.2,

4.35, 4.38, 4.43, 6.22, table 8.1, 8.17, 8.25, 8.52,9.12,
10.23, appendix A.6
Sweden 3.35, table 3.8, 3.43-3.48, 3.53, 5.1, 5.13, 5.18, 6.30

- Environment Protection Board 5.1

Swiss Combi process 8.9

TAMARA 8.34, plate W
Temperature

- in combustion chamber of incinerator 2.27, 2.31,
4.2-4.4, 4.13,4.19, 4.29, 5.6, 5.21, 5.22, appendit,
A.5, A.14, A.20,4.23
- of exhaust gases 4.21,4.28
- of combustion specified in legislation table 2.1,
2.27, 8.20,9.rl
- in cement kiln 8.7
- in plasma arc furnace 8.3, 8.4

Thallium table 2.3, box 4B,8.21
Tin tables 2.1-2.3
Totaf organic carbon (TOC) tables 2.1-2.3,3.40, tables 4.1
and 4.2, 4.36,6.16, table 8.1
Total particulate matter see Particulates
Toxic equivalent (TEQ) see under Dioxins
Toxicity

- of acidic gases and particulates 6.23
- of dioxins box 64, 6.1 I -6.15, 10.21
- of heavy metals 6.20, 6.21
- of other organic compounds emitted by incinerators
6.t6,6.t7

Traffic generated by incinerators 7.9,7.10,9.6, 10.45
Training of incinerator staff 8.1, 8.28-8.31, 8.53, 9.84
Transport costs Je€ under Costs
Triethanolamine 8.32
Triethylamine 8.32
Tyres, as fuel 2.20,3.28, 5.3,5.10, 5.12, table 8.1, 9.35,
l0.l I

United States of America (USA) 3.5, 3.35, table 3.8,
3.49-3.5t,5.18, 6.21, 6.33, 6.35, 8.29,8.37,8.41, 8.43,
appendix A.3, A.9
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General Index

- Environmental Protection Agency (EPA) 3.51, 6.15, Waste-derived fuel see Refuse-derived fuel
6.16,6.21,8.29 Waste disposal
- National Energy Strategy 1991 5.15 - authority 2.14,3.9,4.32,5.30,8.42,9.17,9.18,9.24,
-Toxic Release Inventory 8.37 9.34,9.47,10.14, 10.16, 10.36

- plans 2.13, 2.41, 2.43, 2.45, 2.46, 2.49, 3.53,9.2,
Urea 4.42 9.65. 10.37

Waste local plans 2.43-2.45, 2.47 -2.49
Waste Management Industry Training and Advisory Board

Vanadium table 2.3 8.30
Vegetation, impact of incineration on 7.11, 9.7 Waste management licences 2.15, 2.35, 2.49, 9.65
Visual intrusion of incinerators'l.2,7.4,9.5,9.6,9.29,10.45 Waste regulation authority 2.2, 2.4, 2.9, 2.13-2.17, 2.25,
Vitrification 4.25, appendix A.l9 2.40, 2.41,2.49,3.17, 4.22, 4.29, 6.34, 6.35,7.4,8.1,8.20,
Volatile organic compounds tables 2.1-2.3,4.13, box 4C, 8.27,8.28,8.53, 9.1-9.3, 9.7,9.11,9.39,9.&-9.66,9.68,
tables 4.1 and 4.2, 4.35, 6.17, table 8.1,9.11 9.69, 9.71, 9.79, 9.82, 9.86, 10.29, 10.37, 10.42

-joint arrangements and regional groupings 2.42

Wessex Water 8.9, 8.47, 9.7
Wales (special aspects of) 2.2, 2.42,2.43, 3.20 Wildlife, effects of incinerators on 7.ll'7.13
Warren Spring Laboratory (WSL) 3.2, 3.27, 3.34, 4.30 Wood waste 2.20, 3.44, rable 8.1

- report for Royal Commission 1.21, 3.2, 4.36, World Health Organisation (WHO) 6.7,6.8,7.5, 9.8, 9.83
appendix A

Waste arisings
- general 2.46,3.2,8.36 Yorkshire Water table 3.5,7.3, plate 1Y,9.49
- agricultural 3.12,3.13, table 3.3
- clinical 3.8
- chemicaU speciaV hazardous 3.9-3. I I
- domestic, composition of 3.4, table 3.2 Zeolites 8.32
- municipal 3.4,3.5, tabte 3.1 Zinc table 8.2

- proportion incinerated in developed countries
table 3.8

- sewage sludge 3.6, 3.7
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Adur (West Sussex) 8.41
Alloa 3.20, table 3.4
Altrincham table 3.4

Basingstoke table 3.4
Beckton (London) 3.31
Belfast 3.20, table 3.4
Belvedere (Kent) 3.27, 5.10,7.9
Blackburn Meadows (Sheffield) table 3.5,1.3, plate lY
Bolsover (Derbyshire) box 68
Bolton table 3.4,3.32
Bonnybridge (West Lothian) 6.24, 6.26, 6.28
Bradford.table 3.5
Bristol table 3.4, 9.18
Byker (Newcastle upon Tyne) 5.1 I

Calder Valley (Huddersfield) table 3.5
Chamock Richard (Lancashire) 6.24, 6.25
Chinglebraes (Orkney) table 3.4
Coleshill (near Birmingham) table 3.5
Coventry table 3.4,5.9
Crossness (London) 3.31

Deptford (London) 3.27, 5.1, 5.10
Derby table 3.4
Doncaster 3.33
Dordrecht (Netherlands) 3.38
Dougfas Valley (Wigan) table 3.5
Dudley table 3.4
Dundee table 3.4

East Liverpool (Ohio, USA) 3.51
Edmonron (London) table 3.4,5.9
Ellesmere Port (Cheshire) table 3.6,7.3, box 9A, plate tll
and VI
Esholt (Bradford\ table 3.5
Exetet table 3.4
Eye (Suffolk) 3.34

Fareham table 3.5
Fawley (Hampshire) table 3.6

Havant tabl;3.4
Huddersfield tables 3.4 and 3.5
Hull 3.33

Karlsruhe (Germany) 1.20, 8.34
Killamarsh (Yorkshire) table 3.6
Kirkby (Lancashire) 6.25
Knostrop (Leeds) 3.31, 3.32, 6.33

Lidkoping (Sweden) 5.18

INDEX OF PLACES
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Linwood (Glasgow) table 3.4
Little Rock (Arkansas, USA) 3.51
London 2.42, table 3.4,3.2'l ,3.31, 5.1, 5.10

Manchester 3.33
Montrose (Tayside) 6.25

Newbie (Annan) 6.25
Newport (Isle of Wight) 3.27
Nottingham table 3.4, 5.9

Oldham 3.32

Peel Common (Fareham) table 3.5
Pontefract 3.32
Pontypool (Gwent) table 3.6, 6.24, 6.27
Portrack (Cleveland) table 3.4

Richmond-upon-Thames 8.41
Rochdale table 3.4
Rotterdam (Netherlands) 3.38, 6.9
Rova Head (Shetland) table 3.4
Rye (East Sussex) 6.25

St Mary's (Isles of Scilly) table 3.4
St Ouen (Paris) 7.3, plates ll andY
Salt End (Hull) 3.33
Seal Sands (Billingham, Cleveland) 3.33,6.33
Seattle (USA) 8.41
Sellafield box 6C
Sheffield tables 3.4 and 3.5, 5.9, 7 .3, plate lY, 9.18
Southampton table 3.4
Stafford 6.25
Stoke on Trent table 3.4
Strood (Kent) 6.25
Stuttgart (Germany) 7.3, plate I
Suffolk 3.34
Sunderland table 3.4
Sundsvall (Sweden) 5.18

Tynemouth table 3.4
Tyseley (Birmingham) table 3.4

Ulverston (Cumbria) 6.25

West Bromwich 6.25
Westbury (Wiltshire) 6.25, 8.7
Wigan table 3.5
Winchester table 3.4
Wolverhampton table 3.4, 3.28
Worcester table 3.4
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