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Dear Recipient,

The World Health Organization is pleased to provide you with the latest
revision to its rapid assessment manual, "Assessment of Sources of Air, Water, and
Land Pollution." This document revises an earlier publication, "Management and
Control of the Environment" (WHO/PEP/89.1) and was developed under WHO’s
Global Environmental Technology Network (GETNET). GETNET is a programme
to enable authorities at the local, regional, and national levels to identify, assess, and
take actions on their own to prevent or eliminate environmental problems which
threaten public health.

In 1986, the World Health Organization teamed with three other United
Nations agencies - United Nations Environment Programme (UNEP), United Nations
Industrial Development Organization (UNIDO), and the International Atomic Energy
Agency (IAEA) to form the Inter-Agency Project on Risk Management. The purpose
of this programune is to develop an integrated approach to the identification,
prioritization, and minimization of important industrial hazards in a given area. This
publication represents WHO’s contribution to the Inter-Agency Project.

We hope that this publication will be beneficial in identifying priorities for
future efforts to reduce environmental pollution in your area. WHO is committed to
continually updating the rapid assessment programme and to developing future
improvements to the document such as training modules and simplified, computer
programmes for use of the document.

Sincerely,

G. Ozolins, Manager

Prevention of Environmental Pollution
Division of Environmental Health
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PREFACE

Environmental management is often referred to as an art rather than as a
science. The past twenty years has seen considerable progress toward re-
vising this image. Numerous examples can be cited which show that proper
planning can significantly reduce the impact of human activities upon
the environment (Economopoulos, JAPCA 37:8, 1987). The difficulties in
formulating sound environmental management programmes are especially
pronounced in developing countries, and there is a need for practical
tools that are suitable for widespread implementation and that permit
the standardization of the critical initial stages of the planning pro-
cess. This book attempts to address these requirements.

Some years ago, WHO published a book entitled Rapid Assessment of
Sources of Air, Water and Land Pollution (WHO, offset publication No.
62, 1982), which focused primarily on the source inventory aspects of
the management process. Translated into several languages, it has been
widely distributed and the procedure described has been the subject of

numerous training courses. The Rapid Assessment procedure has been found

particularly useful in developing countries in the design of
environmental control strategies and policies using relatively modest
resources.

More recently, WHO updated and expanded the Rapid Assessment techniques
by publishing a book entitled "Management and Control of the Environ-
ment" (WHO/PEP/89.1). This book strengthened the inventory portions,
provided comprehensive lists of control options for each kind of air or
water pollution source, and introduced some easy to use air and water
quality models. This book, as well as its predecessor, has been found
valuable in developing countries, and two of its reprints have already
been exhausted.
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In 1991, WHO initiated the Global Envirenmental Technology Network
(GETNET), which had as its prime objective the strengthening, at the
local 1level, of education and training materials on environmental
pollution control technologies. This book, which succeeds a previous
publication entitled "Management and Control of the Environment”, is
linked to the GETNET activities and will hopefully be widely used by
developing countries to assess their environmental conditions and lead
to making the environmental management process move of a science than an
art.

The rapid assessment procedure is most useful in making an initial ap-
praisal of the sources and levels of emissions from an area that has
t1ittle or no previcus pollution load data. It is also useful in select-
ing priority areas to conduct more extensive monitoring surveys; for
conducting case studies as part of public health programmes directed at
pollution control; and for formulating pellution coniroel policies and
requtations for national environmental health activities,

Part 1 of this book updates the rapid pollution assessment factors and
introduces air, water and solid waste inventory and control models. It
describes how to initiate a study, inciuding how to organize study
teams, how to define study areas, and how to collect, cross-check, orga-
nize and process field data so as to generate air, water and solid waste
inventories, and, how to produce relevant reports to present to decision
or policy makers. The necessary models and data for conducting air,
water and solid waste inventories, for defining alternative control
measures, and for assessing the pollution load reduction effectiveness
of the Tatter are provided in Chapters 3 to 5. Study organization and
implementation aspects are discussed in Chapter 6.

Part Il of the book deals with environmental management problems and
describes how to assess the current quality of air and water and how to
identify land pollution probiems; it also describes how to formulate
alternative control strategies, how to evaluate their effectiveness and
how to define high priority action programmes. The systems analysis
approach, which sets the stage in the remainder of this book for the
development of rational poilution abatement strategies, is presented in
Chapter 7. Management approaches for urban and rural air pollution
problems and selected air gquality models are presented in Chapter 8, and
for water poilution problems and selected water quality models in
Chapter 9. Management approaches for municipal solid wastes and
hazardous substances are discussed in Chapter 10,

While the focus of this new book is on the revision of the rapid assess-
ment process, the model application technigues for air, water and solid
wastes are greatly expanded. There is considerable discussion of various
management approaches to consider once an environmental assessment of
the area has been completed. The listing of all possible control and
prevention strategies would, obviously, constitute an extremely
ambitious, if not impossible task. Accordingly, the management
approaches described in Chapters 8 to 10 are to be regarded as
suggestions for the development of an environmental control strategy for
an area. Many of these techniques to reduce pollution have proven to be
very powerful and should be given serious consideration in problem
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analysis and strategy synthesis. The user of this book should make use
of the expanded tools and data for conducting or updating their emission
inventories and then give serious consideration to the approaches
suggested herein. WHO, through the GETNET and its many experts from all
fields of environmental technology in over 65 countries, can provide
assistance to developing countries in interpreting the results of the
rapid assessment and in the selection of management approaches.

Work on this book started before its predecessor, "Management and
Control of the Environment", was published, wainly in the form of
research addressing the lack of suitable models, for the purposes of the
present methodology. The content was discussed at a consultation held in
Geneva in June 1991. The first draft was reviewed during a meeting held
in Athens in July 1992. Mr. G. Ozolins, Manager, and Mr. O. L. Calkins,
Scientist, both from Prevention of Environmental Pollution, Environ-
mental Health Division, WHO Geneva, provided the necessary impetus for
the writing of this book and their support and advice throughout the

preparation period is gratefully acknowledged.

Thanks are also due to Mr. G. Ozolins, Dr. D. Mage, and Mr. D. Calkins,
from the Prevention of Environmental Pollution, Environmental Health Di-
visian, WHO Geneva, for reviewing the source inventory and the section
on air pollution management and for drafting most of the preface; to Dr.
R. Helmer, from the Environmental Health Division, WHO Geneva, for re-
viewing the water pollution management; to Mr. P. Economopoulos, from

the Association of Communities and Municipalities of Attika Region, for
his valuable contribution to, and review of, the section on solid wastes
management; and, to Mr. E. Giroult, from the Environmental Health Divi-
sion, WHO Geneva, for reviewing the section on solid wastes management.
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1. Introduction

Environmental pollution affects the air we breathe, the water we drink
and the food we consume. It also affects the production of foed, the
general quality of our surroundings and may pose a risk to our health
and well-being. Control of environmental pollution is necessary in
almost all communities and countries to protect the health of the popu-
lation. The important guestion to be answered in each situation, 1s
which pollutants should be controlled, in what way, and to what extent.

This book recommends the systems analysis approach and the
simplification of analysis procedures in environmental management, both
of which can be particularly effective in the analysis of existing
problems and in the synthesis of control strategies:

The systems analysis approach, which is introduced in Chapter 7 of Part
Two, 1is systematically followed in Sections 8.1, 9.1, and 10.1
dealing with the management of the air, water and land poilution
probiems. The essence of this approach lies in the analysis of
existing problems and the identification of the most critical
ones, in the setting of definite pollution control objectives and
in the development of effective strategies to meet those
objectives. The above requires the capability to conduct source
inventories, to assess the impact of the reileased loads into the
receivers, to define major control alternatives and to analyze
their environmental, economic, and implementation consequences.

The systems analysis approach offers the important practical ad-
vantages of high cost-effectiveness and fast implementation, and
its results can be impressive indeed. It creates however, particu-
larly demanding analysis requirements, which have to be simplified
and addressed through special tools and procedures, if it is to be
practical and widely used.

The simplification of analysis procedures down to practical, and yet
meaningful levels, while maintaining at the same time a highly 1in-
tegrated environmental management approach in relation to air, wa-
ter and land pollution, has been the major challenge in the
writing of this book.

The environmental management requirements were established through
the following procedure: complex problems were decoupled into a
series of much simpler ones; inventory and control models, as well
as ambient quality models, capable of providing solutions in an
effective and practical manner, were carefully selected and/or
developed; the most important control measures were classified in
categories and existing relevant data and information about their
cost/effectiveness and implementation aspects were documented;
and, finally, a coherent approach for the collection of the
required dinformation from the study area, the analysis and
evaluation of the existing problems and the synthesis of truly
effective management strategies was formulated, field-tested, and
described.
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The selection of analysis tools defines to a large extent, on the
one hand the magnitude of rescurces required (manpower, skills,
study duration, etc.), and on the other hand the reliability of
the management vesults. The need thus arises for the screening of
available models for the purpose of carefully balancing issues
such as the accuracy and the reliability of predictions against
the importance and relevance of results, ease-of-use and data
requirements, or inter-model-compatibility. As ready, off-the-
shelf, models meeting the above requirements did not always exist,
some models had to be adapted and expanded (e.g. the ECE CORINAIR
model for traffic fuel consumption and air emission calculations),
while several new models had to be developed {e.g. the air, water
and solid wastes inventory and control models presented in
Sections 3.2.2, 4.2.2 and 5.2.2, as well as all air quality models
presented in Section 8.2).

For most developing nations, where environmental problems are often
critical and available vresources scarce, environmental management
approaches based on the best available control technology tend to be too
expensive, while those relying on the imposition of selective controls
through local inspectorate decisions and public opinion feedback, tend
to be unworkable (lack of inspector skills and other infrastructure
reguirements, long response times, etc, see Section 7.2.) The al-
ternative systems analysis .approach for environmental management,
followed in this book, is believed to be better suited for developing
nations as it offers a practical procedure for formulating cost-
effective strategies, targeted at selected critical problems, as well as
detailed action programmes, which facilitate strategy implementation. It
is thus hoped that the described procedure can contribute to better
health and environmental quality protection, to conservation of valuable
resources, and to unobstructed development in a rational and sustainable
manner, ‘

Designed as a work-book, this publication contains all the information
required to analyze the current situation and to develop adequate
management approaches, and additional information, such as conversion
factors that facilitate the task. However, the measures derived through
the recommended procedure, especially the complex and expensive ones,
should not be vregarded as final or as suitable for direct
implementation, but rather as promising, high potential candidates which
require further examination through more detailed feasibility studies,

Making assessments of environmental pollution and devising control
strategies should not be viewed as a one-off effort, but rather as an
on-going process. After an inventory of pollution loads has heen made in
a given area or country, it will need to be kept up-to-date and its
accuracy improved. Similarly, contrel strategies will need to be
reviewed as to their effectiveness and cost, while the efficiency of
implemented measures will need to be monitored and compared with
predictions, so as to provide guidance for the future. Assignment of
these follow-up responsibilities to a specific government department is
necessary, but the involvement of other government experts who would
provide data and support to the total effort should be encouraged and
stimulated. Examples of the latter are environmental and public health
specialists, meteorologists and hydrologists, regional and country wide
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planning specialists, statisticians with knowledge of industrial and
other economic activities, etc. This network of experts could, in a
spirit of fruitful cooperation, develop into a highly competent planning
body with far reaching impact. :

The environmental management techniques described in this book can bhe
used at different levels: municipal or Jlocal, provincial or state, and
national. At the local and regional level, the management results can be
used for addressing the pollution problems in an effective way. At the
national level, management plans from variocus regions can be combined
and used in the formulation of a national environmental management
policy, which offers notable advantages such as:

# Rationalization of allocated government funds for protection of the
environment through clear national priorities;

% Improved implementation through appropriate distribution of relevant
responsibilities among the central and local authorities. As a gen-
eral rule, the implementation of relatively simple measures affect-
ing numerous small local sources can best be handled by local au-
thorities, while that of complex measures affecting larger areas, by
central government services. An example of a measure suitable for
implementation by local authorities is the Inspection and
Maintenance of central heating furnaces, and of measures suitable

. for implementation by central government are the changes in the fuel
type or quality, or the setting of vehicle emission standards.
Competent central government control and coordination is highly
desirable in relation to the formulation, implementation and follow-
up of national environmental plans;

% Valuable input can be offered in the formulation of other government
plans and policies, in fields such as land planning, or the rational
balancing of industrial and economic development  against
enviraonmental quality.
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2.1 Alternative Source Inventory Approaches
2.1.1 Purpose and Objectives

The reliable assessment of the air, water and land polluting Toads gen-
erated by each source, or by groups of similar sources, in the study
area is essential for the identification of the nature, magnitude and
origin of the existing pollution probiems, as well as for the
formulation of rational pollution abatement strategies.

Established methods to provide such information include direct moni-
toring of waste discharges, computer simulation of source and associated
control systems, as well as the rapid assessment technique. In the
sections that follow, these methods are described, their advantages and
drawbacks outlined, and their possible combined use, so as to maximize
the accuracy of the inventory results in a cost effective manner,
discussed.

2.1.2 Waste Monitoring Programmes

The direct monitoring of waste sources through sampling and analysis is
an obvious approach and one of the earliest and most widely used. This
method is indispensable in many cases, especially when the waste
discharges from large sources need to be kept under close surveillance,
or when environmental services need to verify compliance with the
applicable 1iquid effluent and air emission standards.

The major advantage of the direct waste monitoring method is the
accuracy of the inventory results. In the context of environmental
management studies however, which are of prime importance here, this
method may be extremely time consuming and resource intensive, and even
impractical for large and complex study areas. For example:

Monitoring of the effluents from a leather tannery plant requires
carefu]l sampling as well as analysis to determine the concentra-
tion of a number of pollutants. As the effluent volume and compo-
sition changes significantly during the weekly production cycles,
a fair number of samples need to be taken representing all major
production phases, while the corresponding effluent rates must be
determined., It is rather obvious that the resource requirements
for the particular plant are high and could soon become pro-
hibitive for a study area with numerous sources.

Monitoring of the exhaust emissions from a road vehicle is even
more difficult as the rate depends on parameters such as vehicle
speed, engine loading, engine and catalyst warm up status, and is
thus continuously changing. In addition, a significant part of the
emissions, the evaporative ones, are not released via the tail
pipe, and the bulk of them not even while the vehicle is running.
In cases like this, the on-line measurement of the emissions even
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from a single vehicle is difficult, and obviously impractical from
an entire fieet,

Based on the above discussion, source monitoring can improve the accu-
racy of inventories and should be pursued to the extent possible. How-
ever, priorities must be set, so as to have all impartant sources ade-
quately covered. As the latter often account for the bulk of the re-
leased ltoads, accurate monitoring of their wastes contributes substan-
tially to the accuracy of the overall inventory programme. For the same
reasons, time and resource constraints that are always present should
not lead to a superficial coverage of many sources, and especially to
the collection and analysis of few random samples from each source, as
the inventory results obtained this way are generally unreliable and
highly unpredictable.

2.1.3 Modeling of Pollution Source and Control Systems

The use of mathematical models, which simulate the behavior of certain
sources, such as external and internal combustion sources, cement kilns,
Time kilns etc, along with the performance of the attached control sys-
tems, constitutes one of the most advanced methods for reliably assess-
ing not only the current emissions, but also the impact of possible de-
sign and operating modifications.

The disadvantages of the modeling approach inciude the practical diffi-
culty of developing such models for the great variety of existing
sources and control systems, and also the demand for the collection of
often hard-to-find process and contirol system design and operating data
during the source survey visits.

In reality the limited availability of models and the associated diffi-
culties in assembling the required input data during field surveys re-
strict the application of the modeling approach during source inventory
studies. In this book such models are used for predicting the emissions
from Light Duty Gasoline Power (LDGP) cars, the flue gas volume from
external combustion sources, as well as the drop in the temperature of
fiue gases passing through stacks. This selected use was deemed
necessary for enhancing the accuracy of the air emission inventory
results, as well as for generating inputs which are required for the
application of air quality models. It should be noted that the sources
concerned (LDGP cars and external combustion sources) are important
contributors to air pollution problems, particularly in urban areas
where they usually play a dominant role.

Validation of certain models under the Tocal circumstances through bal-
anced source monitoring programmes can be particularly beneficial and in
some cases necessary, especially when large-scale measures are to be im-
plemented. Verification using the emission model for LDGP cars is highly
recommended if  local. measurements, or infrastructure allowing the
generation of local monitoring measurements, exist. On the other hand,
certain models such as the flue gas volume model do not need
verification because they rely on stoichiometric relations.
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2.1.4 The Rapid Assessment Procedure

The rapid assessment methodology provides a particularly effective way
of assessing air, water and solid wastes generated by each source, or
groups of similar sources, within the study area. In addition, it
permits convenient assessment of the effectiveness of alternative
polluticn control options.

This method is based on the documented, and often extensive, past expe-
rience of the nature and guantities of pollutants generated from each
kind of source, with and without associated control systems, and, as
Figure 2.1.4-1 illustrates, it makes constant use of this experience for
predicting the anticipated loads from a given source.

Control Systems

Raw Waste Load Effectiveness
Factors Factors

Source Type =3 |Generated Loads —» Raleased Loads
Activity Size & Control Type

Other Source-Specific Inputs

Legend;
Bold: Field survey data
Ttalic: Model output

Figure 2.1.4-1 I1lustration of the rapid assessment approach for estimating the air, water and
land pollution ipads.

The advantages offered by the Rapid Assessment approach include con-
venience of use, which makes it possible to conduct integrated source
inventories of air, water and land poilution sources in highly complex
situations within only a few weeks time and with modest resources. More-
over, despite the simplicity of the method, the end result is often
considered more reliable than that from direct source monitoring
programmes in cases where shortcuts have to be taken (see also Section
2.1.2 above). Another significant advantage is the possibility of
estimating conveniently the effectiveness of alternative control schemes
in terms of their polluting load reduction potential. The latter
constitutes a major input into the process of formulating rational
control strategies.

A major disadvantage of the Rapid Assessment approach is the statistical
validity of its inventory predictions. More specifically, the predic-
tions from any given source need to be considered in many cases only as
indicative as there is significant variation in normalized emissions
between .similar sources. -Consequently, measures adopted immediately
following Rapid Assessment need to be viewed as preliminary, subject to
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subsequent, more detailed, analysis prior to implementation of
strategies. ‘

2.1.5 Combined Approaches

The source inventory approach in this book combines the Rapid Assessment
method (see Section 2.1.4) with the selective (and streamlined) use of
the modeling method (see Section 2.1.3). The end objective of the above
combination is to enhance the accuracy of predictions while maintaining
the overall simplicity of use.

Source inventory data and information, which can easily be generated for
any study area, can be used for more effective planning of waste and
ambient air and water quality monitoring programmes, in cases where
extra resources are available and such information is desirable. Indeed:

Through the source inventory procedure described in this book, one can
obtain information about the nature (polluting parameters of major
interest} and the magnitude of the polluting loads released from
each source. In most situations, a few large sources account for
the bulk of the released loads (e.g. among 140 tanneries in a
study area, the Targest plant was found to account for 40 % of the
total discharged loads, while the largest five plants contributed
about 80 % to the total discharges) and these few dominant sources
can he easily identified. Waste monitoring could then be re-
stricted, at least in the initial phases, to the dominant sources,
for it is often preferable to have reliable monitoring data from,
for example 80 % of the discharges than shortcut data of unpre-
dictable quality from 100 % of the discharges.

Based on the above, a carefully planned combination of the Rapid
Assessment and the monitoring approaches could maximize the accu-
racy of the inventory results within the constraints of available
resources.

Data and information from the Rapid Assessment methodology could be
used, possibly along with the air and water quality models, for
planning more effective ambient monitoring programmes. Information
about the important parameters to be measured and about the criti-
cal Tocation of the stations can easily be generated and could be
a vatuable input into the planning process of monitoring networks.




2-6  Rapid Inventary Techniques in Environmental Pollution

2.2 Screening and Classification of the Pollution and Waste Gen-
erating Activities ‘

There are often many types of pollution-generating activities in a study
area, and dealing with all of them in the context of an environmental
management study, is not practical, nor even feasible. As discussed in
Section 2.3 below, the objective of an effective source inventory ap-
proach is to assess on an individual basis the very large sources (such
as power plants, steel miils, and municipal waste water outfalls) ex-
pected to have major impact on the environment of the study area. Other
major sources of pollution to be considered are service stations, dry
cleaners etc., which collectively have an appreciable impact on the
environment.

While almost all industrial activities cause some pollution and produce
some waste, relatively few industries (without appropriate air pellution
control and waste treatment facilities) are responsible for the bulk of
the air, water and land poliution loads generated in a given study area.
Careful selection of the major pollution and waste-producing industries
can greatly simplify the preparation of the assessment, while still cov-
ering most of the poliutants and wastes produced.

Table 2.2-1 presents a 1ist of the industrial sources and processes that
account for much of the industrial pollution and waste loads in almost
any study area. The table also gives the corresponding Standard Indus-
trial Classification (SIC) numbers (UN 1980, 1989) and indicates whether
a specific industry or process is included in the appropriate air, water
and solid waste inventory and control models of Sections 3.2, 4.2, and
5.2 respectively. The 1ist could be used in the initial phases of the
inventory work as a check Tist to identify the existing major industrial
operations in the study area. The identification of industries to be
included in the survey is very important and should be prepared with
great care since it forms the basis for the remainder of the work to be
completed.
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Table 2.2-1 List of activities included in the air, water, and
solid waste inventory and control models, classified
under the SIC system, UN (1989).

Salid
tmissions®  Effluents?® Wastes?
0 Activities not Adequately Defined
Consumer Solvent Use *
Surface Coating *
1 Agriculture, Hunting, Forestry & Fishing
11 Agriculture and Hunting
il Agriculture and Livestock Producticn * * *
12 Forestry and Logging
iz1 Forestry *
2 Mining and Quarrying
21 Coal Mining * *
22  Crude Petroleum & Natural Gas Production *
23  Metal Ore Mining * *
29 Other Mining * *
3 Manufacturing
31  Manufacture of Food, Beverages & Tobacco
311/2 Food ManufTacturing
3111 Slaughtering, preparing and preserving meat * * *
ille Manufacture of dairy products *
3123 Canning and Preserving Fruits & Vegetables * *
3114 Canning, preserving % Processing of fish * * *
3115 Manufacture of vegetable & animal oils & fats * *
3116 Grain wmill products * *
3117 Bakery products *
3118 Sugar factories and refineries &
3121 Food products not elsewhere classified * * *
3122 Alfalfa dehydrating *
313 Beverage [ndustries
*

3131 istilling, rectifying and blending spirits
3132 Wine industries

3133 Malt liguors and malt *
3134 Soft drinks

* % ¥ ¥
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Table 2.2-1 (Continued)

l

$clid
Emissions®  Effluents® Wastes?
32 Textile, Wearing Apparel & leather
321 Manufacture of Textiles
3210 Manufacture of textiles *
3ne Manufacture of Wearing Apparel, Except Footwear
el Spinning, weaving and finishing textiles * *
214 Carpet and rug manufacture *
323 Manufacture of Leather and Products of Leather
3231 Tanreries and leather finfshing * *
34 Paper & Paper Products, Printing & Publishing
341 Manufacture of Paper and Paper Products * * *
342 Frinting Publishing ard Allied Industries * *
35  Manufacture of Chemicals, & Chemical,
Petroleum, Coal, Rubber & Plastic Products
a5l Menufacture of Industrial Chemicals :
3511 Basic industrial chemicals except fertilizers™ * *
3512 Manufacture of fertilizers and pesticides * *
3513 Resinz, Plastics & fibers except glass * *
352  Manufacture of {ther Chemical Products
3521 Manufacture of paints, varnishes & lacquers * *
Ry Manufasture of drugs and medicines * *
3623 Manufacture of soap & cleaning preparations * *
3579 Chemical products not elsewhers classified ¥ *
63 Petraleum Refineries * * *
354 Manufacture of Misc. Products of Petreleum and Coa) ¥ * *
355 Manufacture of Rubber Freducts
3551 Tyre & tube industries * *
36  Non-metallic Mineral Products, Except
Products of Petroleum & Coal
as) Manufacture of Pottery, China and Earthenware *
gy Manufacture of Glass and Glass Products * *
369  Manufacture of Other Non-Metallic Mineral Products
3691 Manufacture of structural clay products ®
36492 Cament, Lime and Plaster *
3699 Products not elsewhere classified *
37 Basic Metal Industries
371 Iren and Steel Basic Industries * * *
372 Non-ferrous Metal Basie Industries * * *
38 Fabricated Metal Products, Machinery & Equ’t
331 Fabricated Metal Products, Except Machinery * * *
384 Manufacture of Transport Equipment .

3841 Ship building and repairing
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|

Sotid
Emissions?  Effluents® Wastes?
4 Electricity Gas and Water
41 Electricity, Gas and Steam
4101 Elestrieity Tight & power * * *
6 Wholesale and Retail Trade
61 Whalesale Trade *
62 Retail Trade ® ¥*
63 Restaurants and Hotels
531 Restaurants, Cafes, ard other Eating & Orinking *
632 Hotels, Rooming Houses, Camps and Other Ladging *
7 Transport, Storage and Communication
71 Transport and Storage
711 Land Transport *
712 Water Transport *
713 Air Transport * *
713 Servizes Allied to Transport
7192 Starage and warehousing * *
*
9 Community, Social and Personal Services
92 Sanitary and Similar Services * * *
93  Social and Related Community Services *
931 tducation Services *
83z Medical, Dental and Other Health Serviees *
94 Recreational & Cuyltural Services *
95  Personal and Household Services
*

852  Laundries, Laundry Services and Cleaning

8 An asterisk in the column below indicates that the relevant industry
or process is included in the appropriate air, water or solid waste
inventory and control models of Sections 3.2.2, 4.2.2 and 5.2.2 vre-
spectively.







