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FOREWORD 

The link between energy availability and economic growth has been the 
focus of much discussion during the last several decades. More recently, the 
implications of energy conversion for environmental quality also have 
received increasing attention. The need to plan for a postpetroleum economy 
has provided additional impetus to such studies, since the commercial 
energy sources most likely to supply additional energy during the rest of this 
century are coal and uranium, both of which have more serious environ
mental problems. With these considerations in mind, the East-West Environ
ment and Policy Institute has initiated a project on The Environmental 
Dimensions of Energy Policies. The major goal of the project is to provide 
policymakers with analyses that could be helpful in meeting the twin goals of 
energy supplies and a sustainable environment. 

A n area of high priority in the Asia-Pacific region, and within the project, 
has been the analysis of the links between air quality management and energy 
policies. A Workshop on that theme was held at the East-West Center in 
March 1980, with participation from nine countries in the region. Papers 
dealing with different aspects of the experience in Australia were prepared by 
Alan Gilpin, and by Hanns Hartmann. Participants at the Workshop felt that the 
approaches discussed by them would be useful to a wider audience. The 
Insdtute requested them to prepare a joint paper, to which they kindly 
consented. We feel that this product of their collaboration provides valuable 
insights dealing with issues of economic growth, environmental quality, and 
energy use in a country with an increasingly important role in the global 
energy economy. 

Dr. Toufiq A. Siddiqi 
Project Coordinator 
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Air Pollution and Energy in Australia: 
Economic and Policy Implications 

by 
Alan Gilpin 

Hanns Hartmann 

ABSTRACT 

Australia's development into a technological society has brought environmental 
problems as w e l l as social and economic benefits. A i r p o l l u t i o n , connected as it is to 
energy use, is examined i n the light of energy reserves and their consumption and i n the 
light of the increasing debate between the producers and consumers and the conserva
tionists. A i r pollution levels i n the major u r b a n centers a r e being affected by population 
growth and by the increase i n pollution sources. The control policies and legislation of both 
the n a t i o n and the six states a r e described A u s t r a l i a is u n d e r t a k i n g some a i r pollution 
research (eg, the Sydney O x i d a n t Study and the A u s t r a l i a n Baseline A i r M o n i t o r i n g 
S t a t i o n ) . Photochemical smog—ozone, oxides of nitrogen, and lead—and its impact on 
health i n Australia's major cities is being studied. A presumed increase i n energy 
consumption by a factor of three by the year 2 0 0 0 makes a n a t i o n a l strategy for a i r 

pollution control imperative. The economic considerations i n h e r e n t i n pollution control, 
policies a r e examined, as w e l l as the need for cost/benefit analysis. F o u r resource policy 
areas, which may ensure the achievement of a range ofpublic objectives, a r e suggested— 
economic, social, environment and conservation, and n a t i o n a l settlement. 

INTRODUCTION 

Development of a technological society in Australia, while conferring the 
usual benefits, has also damaged the environment in a manner similar to diat 
experienced in other countries. Environmental problems in Australia, 
however, have been less severe than those experienced elsewhere. Because 
problems of air pollution, in particular, are connected with the usage of 
energy, the country's position regarding energy reserves and their consump
tion are being examined. 

Arguments are increasing between the energy producing and consuming 
sectors and the conservationists. Ideally, the resolution of opposing claims 
should be based on impartial considerations which weigh scientific, technical, 
economic, and social factors. Impartiality is, of course, very difficult because 
knowledge in many relevant areas is either lacking entirely or incomplete. 
In addition, emotions and politics play a large part. 
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Scientific and technical data were used extensively by Australia in the 
formulation of policies and regulations but were not necessarily decisive 
factors. Some of the economic and policy implications of air quality 
objectives that have resulted from this debate are worth considering. 

AUSTRALIA 

Australia's compact landmass of more than 12.5 million km 2 dominates 
the southwest Pacific. It is about the same size as the continental United States 
and about 80 percent the size of Europe, h lies wholly in the southern 
hemisphere, stretching from the tropics into the "roaring forties." Sur
rounded by vast stretches of ocean on three sides, Australia has near 
neighbors only in the north. 

The population now stands at 14 million. Because of the aridity of the 
continent's center, most Australians live within a short distance of the coast, 
the majority of them in large coastal cities. 

Politically, Australia is a federation of six sovereign states, which have 
delegated certain powers to the central government. The powers to control 
energy and the environment, however, are not so delegated, and the federal 
government's capacity to intervene in these matters is therefore somewhat 
limited. 

Australia is a democratic society where free speech is taken for granted. 
This results in a very lively and wide-ranging debate on all matters atTecting 
the environment, as well as on energy questions. 

ENERGY IN AUSTRALIA 

Nonrenewable Energy Sources 

As far as overall energy resources are concerned, Australia is indeed a 
lucky country. Table 1 shows its nonrenewable, identified economic energy 
resources.1 The demonstrated and inferred recoverable resources were 
estimated in 1977 at 2,716,100 peta joules (PJ: 10' 5 joules) with the demon
strated reserves alone being 1,195,000 PJ. Against this total, Australian 
consumption of primary energy in 1977 was 2,865 PJ. Thus, if the larger 
figure is taken, resources would last 1300 years at present consumption 
rates. 

Matters are, of course, not quite so simple because of the uneven 
geographical distribution of the resources and the fact that presently 
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Table 1. Australia's Nonrenewable, Identified Economic Energy Resources 

Quantity Specific Energy (PG) 

Resource Demonstrated Demonstrated Demonstrated Demon strated Resource 
and Inferred and Inferred 

Crude oil and 
condensate (bbl) 

In situ 4,900 X 10 6 5,000 X 10 6 29,700 30,000 

Recoverable3 2,070 X 10 6 2,087 X 10 6 12,400 12,500 

Sales gas & LPC (m3) i 
In situ 545 X 10 9 590 X 10 9 21,000 22,700 

Recoverable^ 327 X 10 9 354 X 10 9 12.600 13,600 

Black coal (MT) 
In situ 36,300 X 10 6 196,000 X 10" 1,040,000 5,600,000 

Recoverable0 20,260 X 10 6 no;ooo X 10 S 
580,000 3,125,000 

Brown coal (MT) 
In situ 40,930 X 10 6 40,930 X 10 6 400,000 400,000 

Recoverable 29,000 X 10 6 39,000 X 10 6 380,000 380,000 

Uranium (MT) 
In situ** 346 X 10 3 439 X J O 3 " 195,000 245,000 

Recoverable6 289 X 10 3 333 X 10 5 160,000 185,000 

Total 
In situ 1,685,700 6,297,700 

Recoverable 1,145,000 3,716,100 

a Recovery factor for crude oil used for condensate, 
b Recovery factor of 60 percent has been assumed. 
c Recovery factor calculated for demonstrated resources is assumed to apply to inferred 

resources. 
d B.M.R. estimates 16 May 1977. 
e Australian Atomic Energy Commission estimates 30 June 1977. 

discovered o i l reserves wi l l supply on ly two-thirds o f the country's require
ments to about 1990, even on revised estimates. Figure 1 shows the uneven 
geographical d is t r ibut ion . Black coal deposits occur almost exclusively in 
N e w South Wales and Queens land , a long the east coast. T h e y constitute 84 
percent o f all demonstrated and inferred reserves. Both steam coal and high-
qual i ty cok ing coal are present, with some o f the scams up to 10 m thick. T h e 
greater p ropor t ion o f these coals has a su lphu r content o f less than 1 percent 
after washing. 

Vic to r i a has one o f the world ' s largest deposits o f b rown coal that can be 
w o n by open-cut m i n i n g . T h i s coal has a very h igh moisture content (up to 66 
percent) but negligible su lphur and ash. It is used to generate more than 80 
percent o f Victor ia 's electricity. W h i l e it represents on ly about 10 percent o f 
the country 's reserves, less than 2 percent o f the deposit has been used to 
produce the greater part o f the state's electricity for a per iod o f 60 years. 
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Figure 1. Energy Resources in Australia. 

The other three states (South Australia, Western Australia, and Tasmania) 
possess only minor deposits of coal, and none of it is of high quality. 

The recoverable, demonstrated, and inferred uranium reserves amount to 
185,000 PJ, or 5 percent of resources. 

This leaves gas and oil together at just 0.7 percent of reserves. Gas reserves 
on the same basis are 13,600 and oil reserves 12,500 PJ. 

The largest gas reserves are offshore at diametrically opposite points of the 
continent. The series of gas and oil fields in Bass Strait (between Tasmania 
and the mainland) are in a strategically favorable position for the relatively 
large Melbourne market, which they should be able to supply well past the 
turn of the century. The Cooper field in the north of South Australia supplies 
both that state and New South Wales. The reserves are considerably less than 
in Bass Strait but will supply both areas beyond the year 2000 as well. 

Very large gas reserves exist on the northwest shelf nearly 3000 km north 
of Penh. A pipeline to that city is being planned, but to justify the huge 
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investment (an estimated US$4600 m i l l i o n [SA4000 mill ion)), just over ha l f 
the gas wi l l have to be exported in the fo rm o f l i q u e f i c d natural gas ( L N G ) . 

A b o u t a m i l l i o n metric tons (MT) o f l iquefied pet ro leum gas (LPG) 
obtained from presently operat ing gas fields is be ing exported, ma in ly to 
Japan . T h e home market is satisfied with L P G from o i l refmerv p roduc t ion . 

O f the 157,000,000 barrels (bbl) o f o i l p roduced in Austra l ia in 1977, 92 
percent came from Bass Strait and the remainder f rom Western Aust ra l ia , 
apart f rom a small amoun t (0.25 percent o f the total) which was recovered in 
Queens land . 

Tota l 1977 Austra l ian energy consumpt ion , 2865 PJ, was composed as 
follows (percent): 

Black coal 28.2 
Brown coal 10.9 
Petroleum products 47.2 
Natural gas 8.0 
Hydroclccirtcity 2.1 
Wood 1.1 
Bagasse 2.5 

100.0 

T h i s amounts to a per capita c o n s u m p t i o n o f about 200 X 10 9J which is on ly 
about 60 percent o f the Un i t ed States' per capita consumpt ion . Unless there 
is a fundamental modi f ica t ion in the pattern o f life, present c o n s u m p t i o n is 
l ikely to increase substantially by the end o f the century. 

Thus , o i l , at nearly 50, percent, dominates Australia 's energy consumpt ion . 
A b o u t two-thirds o f this o i l is produced in Austra l ia and the rest is impor ted . 
Austral ian crude is very light and yields 92 percent o f the country's gasoline 
requirement . Lubr ica t ing oils and other heavy products must be obta ined 
from impor ted stock. 

Th i s dependence o n foreign o i l , which is expected to grow rapidly after 
1990 when local p roduct ion wi l l taper off, is the pr imary cause for concern. 

W h i l e heating fuel is not a great p rob lem, because o f a warm climate and 
the as yet adequate reserves of gas, the availability of sufficient transport fuels 
is o f great importance. 

O n e solu t ion is to convert moto r vehicles to operate on L P G , wh ich , i f 
taken to the l imi t o f available supply, w o u l d replace one quarter o f the 
country 's gasoline consumpt ion o f 10 m i l l i o n M T per vear. M o r e c o u l d be 
replaced by deeper cracking o f the impor t ed o i l . Th i s wou ld require large 
investments in refineries, which are not economica l ly justified at present. 

Conservat ion w o u l d be another method for reducing dependence on 
imports , but this has not yet been practiced successfully. 
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T a l k o f a national energy pol icy exists; the prestigious Nat iona l Energy 
Adv i so ry Commi t t ee ( N E A C ) has made proposals. Unfortunately, a national 
energy pol icy is no more popular in Austral ia than elsewhere. T h e on ly 
measure taken so far has been to raise the price o f local crude to wor ld parity. 
Th i s has had a somewhat inflationary effect but has increased both o i l 
company and federal government revenue, thus relieving pressure on 
taxadon and allegedly p rov id ing the o i l companies with more money for 
explorat ion. 

Renewable Energy Sources 

A certain amount o f work is proceeding o n substitute sources o f energy. 
Solar energy is renewable and vir tual ly nonpol lu t ing ; because o f this, it 
appeals to many as the ultimate source o f energy, superseding both fossil and 
nuclear fuels. Already some 25,000 houses throughout Austral ia have solar 
hot water systems, al though this is the equivalent o f less than 1 percent o f total 
energy consum pdon . In 1973, a report by the Austral ian A c a d e m y o f Science 
(AAS) affirmed that the solar energy resources o f Austral ia are very large and 
that "we have one o f the best national opportunit ies to harness it ." U s i n g 
k n o w n methods, the report states, more than half o f the nation's low-
temperature thermal energy needs c o u l d be suppl ied by solar energy. 2 

Solar radiat ion provides a cont inuous energy supply, which averages about 
5 X 1 0 2 2 J per year, co r responding to power over the year of200 Watts (W) /m 2 . 
T h e A A S report asserts that this energy c o u l d be harnessed us ing on ly a smal l 
fraction of the area o f the country. A great deal o f research and deve lopment 
wi l l be necessary, however, i f it is to be used for high qual i ty purposes, such as 
electricity generation. In view o f this, solar energy was not considered a large-
scale commerc i a l electricity source before 1990 by the A A S . Clear ly , it c o u l d 
be dep loyed earlier in other areas. 

T h e report urged expansion o f research in the use o f solar energy for 
industr ia l purposes and electricity generation, part icularly because it c o u l d 
wel l result in an alternative to nuclear power wi th in a realistic t ime scale. In 
any event, research c o u l d make available a vast untapped energy source and 
obviate m u c h po l lu t ion o f the atmosphere. 

T h e Senate Standing C o m m i t t e e on Nat iona l Resources ( S S C N R ) , in a 
report on solar energy pub l i shed i n 1977, thought that solar energy w o u l d 
not make a significant con t r ibu t ion to Austral ia 's energy needs before the 
end o f the century. T h e report stated, however, that the deve lopment o f solar 
energy needed to be considered wi th in the context o f an overal l energy 
strategy. 5 It w o u l d certainly not make any significant con t r ibu t ion to 



Air Pollution and Energy in Australia 7 

ove rcoming Austral ia 's prospective shortages o f l i q u i d fuels. T h e S S C N R 
report envisaged a twofold role for solar energy: 

1. Low-grade heat for industr ial appl ica t ion. 
2. Hea t ing and coo l ing o f bu i ld ings a n d small-scale power generation 

in isolated areas. 

T h e report drew attention to certain envi ronmenta l disadvantages o f solar 
energy, both direct and indirect . T h e visual impact o f solar collectors o n 
houses and factory roofs w o u l d need to be considered. In large-scale 
installations, the local c l imato logica l effects o f solar farms, w h i c h occupy 
considerable areas o f land, w o u l d need to be studied. Such farms might 
compr i se fields o f reflecting mi r ro r s or other forms o f collectors. U s i n g 
indirect solar col lec t ion methods, a farm migh t compr ise banks o f large 
w i n d m i l l s generating electricity. 

A n o t h e r source o f potential envi ronmenta l consequences w o u l d be the 
use o f large land areas for the g rowing o f energy crops—for example , 
eucalypt forests, cassava, and sugarcane—for the p roduc t i on o f fuels by 
b ioconvers ion methods. T h e land-use conflicts, the env i ronmenta l effects o f 
large-scale fel l ing and w o o d c h i p operations, soil nutrient and eros ion 
problems, a n d the special effects related to monocu l tu re w o u l d need to be 
investigated thoroughly. 

Energy Resources Policies 

T h e S S C N R report comments o n die lack o f any recognizable energy 
pol icy in Austra l ia , noted also by the first report o f the Ranger U r a n i u m 
E n v i r o n m e n t a l Inqu i ry 4 and the reports o f the Roya l C o m m i s s i o n o n 
Petroleum. T h e establishment o f an energy po l icy for Aus t ra l ia is considered 
an impor tant priori ty. T h e S S C N R report r ecommends that the C o m m o n 
wealth government establish a statutory body, the Aus t ra l ian Energy 
C o m m i s s i o n ( A E C ) , to have overal l responsibi l i ty for deve loping a n d 
coord ina t ing a long- term energy pol icy. W i t h i n this context, an appropr ia te 
research effort for solar energy c o u l d be decided in relation to the whole 
range o f research needs in the energy field. 

It is the authors ' view that a sustained research program is needed i n the 
area o f electricity generation. Exper imen ta t ion with potentially low-cost 
solar cells presents the exci t ing prospect o f augment ing o u r electricity 
supplies cheaply f rom an inexhaust ible source, whi le reduc ing the envi ron
menta l and psychological stresses imposed by other sources o f energy. 
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As expressed by Sir George Porter at his lecture in Canber ra in 1976: " W e 
shou ld use the i n c o m e of solar energy instead o f the capital o f fossil fuel and 
ensure that, in the next century, the lights w i l l not go out ." 5 

Solar water heaters boosted by either gas or electricity are be ing installed 
in a l l areas. T h e y are at present not economica l but are be ing bought as a 
practical way to conserve energy. 11 is believed by Aust ra l ian solar researchers 
that solar energy w i l l first become economica l to provide air c o n d i t i o n i n g in 
the northwestern m i n i n g cities by mak ing full use o f solar energy d u r i n g the 
periods when it is most available. 6 

Aust ra l ia has large deposits o f o i l shale, ma in ly in Queens land . A project 
to p roduce o i l f rom this source has been started. W h e n fully operat ional , it 
should produce about one-third o f Australia's present l i qu id fuel requirements. 

T h e p r o d u c t i o n o f o i l f rom coal is be ing studied and is ga in ing in 
popular i ty . Plants w o u l d have to be erected in coopera t ion with foreign 
investors because o f the huge capital requirements. 

Victor ia 's b r o w n coal has the advantage o f cheapness in this context, as its 
high water content makes it unsuitable for export. 

A l c o h o l in admix ture with gasoline is very l ikely to be used eventually, but 
it is at present still uneconomica l . 

Thus , the on ly energy p r o b l e m facing Aus t ra l ia in the near future is a 
certain shortfall o f gasoline. Th i s is also the country 's most sensitive p r o b l e m , 
as road transport in all its forms is essential to the n o r m a l funct ioning o f the 
e c o n o m y and, indeed, for its survival. Therefore, most o f the arguments 
between energy technologists and conservationists concentrate o n this point . 

O f course, there is also an argument about a tomic energy. A s no nuclear 
electricity plants are p lanned for Aus t ra l ia in the immedia te future, this 
a rgument is concerned p r imar i l y with the m i n i n g and expor t o f u r a n i u m ore. 

T h e Ranger U r a n i u m Env i ronmen ta l Inqu i ry reported to tne Aus t ra l ian 
government o n 28 O c t o b e r 1976 and 17 M a y 1977. It detailed m o r e than 100 
findings and recommendat ions . T h e government accepted almost a l l o f 
these recommendat ions . Where the government decided o n a course other 
than that r e commended by the inqui ry , it d i d so with the intent o f achieving 
the same purposes and satisfying the same principles . In some cases, the 
government adopted more stringent controls than those r ecommended . O n 
that basis, the government decided that further m i n i n g and expor t o f 
Aus t ra l ian u r a n i u m should go ahead. 

T h e government accepted all the recommendat ions and findings o f the 
inqu i ry related to the hazards o f m i n i n g and m i l l i n g u r a n i u m and to the use 
o f u r a n i u m in power generation for peaceful purposes. 

T h e Aus t ra l ian government supports the Ranger Inquiry 's r ecommenda
tion for the fullest and most effective safeguards o n u r a n i u m exports. 
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International safeguards exist to verify that nuclear material is not diverted 
from a country 's peaceful nuclear industry to nuclear weapons. T h e m a i n 
systems of safeguards are adminis tered by the International A t o m i c Energy 
Agency ( I A E A ) , a body with wide internat ional member sh ip and ties with the 
U n i t e d Nat ions . 

I A E A safeguards are appl ied under an agreement between the I A E A and 
the country be ing inspected. T h e y operate by r equ i r ing the country to make 
per iodic reports of quantities, d isposi t ion, and usage of the nuclear material 
it possesses. I A E A nuclear inspectors correlate what they find through 
inspect ion and sampl ing wi th what the country has declared. T o the extent 
necessary to o b t a i n sufficient conf idence in its f ind ings the I A E A also 
applies the complementa ry techniques o f conta inment (eg, seals o n locks, 
safes) and independent surveillance. In add i t ion to this basic safeguard 
system, the Aus t ra l i an government negotiates separate safeguard agreements 
wi th purchasers. 

AIR POLLUTION IN AUSTRALIA 

Pol lu t ion problems in Austra l ia are s imilar to those experienced elsewhere, 
wi th variations due to the country's geography and demograph ic develop
ment. A i r po l lu t ion i n Austra l ia has been associated with the combus t i on o f 
fuel, as in other countries. U p to the 1960s, homes were heated with f i rewood 
burn t in open grates, therefore air po l lu t ion f rom domest ic sources was not 
great M o s t o f the air p o l l u t i o n p rob lems arose f rom indust r ia l fuels used i n 
poor ly designed equipment . U p to about 1960, air p o l l u t i o n consisted 
ma in ly o f smoke and dust. 

A i r po l lu t ion exists ma in ly in the b i g cities. These are remote from each 
other, and pol lu ted air frequendy is b l o w n out to sea and not across state 
boundaries . A s far as is known, it does not cross international borders at any 
time. 

F r o m 1960 onward , regulatory authorities gradually achieved cont ro l over 
smoke and dust. Some photochemica l smog then made its appearance, at 
least in Sydney and M e l b o u r n e , Vis ib i l i t y is affected severely, frequendy in 
Sydney and occasionally in M e l b o u r n e , and some photochemica l damage to 
plants has been reported. N o incidence o f eye irr i tat ion is known. 

T h e overal l situation was s u m m e d up in the 1977 A n n u a l Repor t o f the 
State Po l lu t ion C o n t r o l C o m m i s s i o n (SPCC) o f N . S . W . 7 

1. T h e character o f air po l lu t ion has changed, with t radi t ional pol lut
ants (smoke, soot, acid gases, etc.) be ing reduced to reasonable 
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levels, whi le new ubiqui tous pollutants, such as pho tochemica l 
smog, are emerging. 

2. U r b a n growth in itself makes an impor tan t con t r ibu t ion to a i r 
po l lu t ion levels, since increasingly stringent controls at source tend 
to be offset by increases in the n u m b e r o f sources. 

3. T h e c o m m u n i t y at large is now more widely involved as need for 
cont ro l extends f rom large factories to the ind iv idua l ci t izen 's 
au tomobi le and means o f waste disposal . 

In M e l b o u r n e , the State Env i ronmen t Protection Authori ty* issues a 
bu l le t in twice a day for publ ica t ion in the dai ly press wh ich grades ai r 
p o l l u t i o n for the hours 8:00 to 9:00 A M and 2:00 to 3:00 P M accord ing to an 
arbitrary index. For the year 1976, there were 208 bullet ins repor t ing l ight 
po l lu t ion , 12 report ing significant po l lu t ion , and 3 report ing heavy po l lu t ion . 
These reports were based o n m o n i t o r i n g results from one station that 
recorded the worst results. 

T h e fo l lowing is a s u m m a r y o f m o n i t o r i n g results (for 1976) in three major 
centers. Figures are not strictly comparab le as each city has on ly a few 
m o n i t o r i n g stations and data are reported o n different bases. 

Carbon Monoxide 

* In Sydney," carbon m o n o x i d e levels have been decreasing steadily i n the 
central business district over a per iod o f six years. A t one site the W o r l d 
Hea l th Organ iza t ion ( W H O ) long-term aim—8 parts per m i l l i o n (ppm)— 
was exceeded on51 days ( l 17 the previous year). However , at another station 
it was still exceeded o n 240 days per year. 

In M e l b o u r n e , 1 0 the 24-hr average reading for the two worst stations was 
2.6 p p m and 3.5 p p m , respectively. T h e m a x i m u m 24-hr readings for the 
same stations were 7.0 and 10 2 p p m . T h e 1-hr averages for the same stations 
were 5.0 and 6.8 p p m and the m a x i m u m s 18.5 and 20.0 p p m . 

In Br i sbane , " a m a x i m u m 8-hr mean o f 16.5 p p m was reported a n d a 
m a x i m u m 1-hr mean o f 32 p p m . 

Oxides of Nitrogen 

In Sydney , 1 2 oxides o f ni trogen reach their highest levels between 8:00 and 
11:00 P M wi th about 1.0 pans per hundred m i l l i o n (pphm) ni t rogen d i o x i d e 
( N 0 2 ) and 1.0 to 3.0 p p h m nitr ic ox ide ( N O ) . Lowest figures are observed i n 
the afternoon. T h e rise after sundown is due to p o o r venti lat ion. 
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In M e l b o u r n e , 1 3 24-hr averages in the central business district are between 
3.0 and 4.0 p p h m for N O and about 2.0 for NOa- For N O , 1-hr averages are 
a round 12 and for N 0 2 they are a round 4. M a x i m u m 1-hr figures have been 
as high as 85 for N O and 14.0 for N 0 2 . 

In Br i sbane , M m a x i m u m 1-hr mean concentrations o f 42 p p h m were 
observed for N O and about 5 p p h m for N 0 2 . 

Ozone 

Photochemica l s m o g now occurs in all large cities in Austral ia . Extensive 
studies have been carr ied out in Sydney where the p r o b l e m is more severe 
than elsewhere in the country, both because it is the biggest city and because 
o f the peculiarities o f its topography. Some studies for ozone have been 
carried out in M e l b o u r n e , as wel l as regular m o n i t o r i n g at a n u m b e r o f sites. 

In Sydney , 1 1 for the whole m o n i t o r i n g network averaged over three years, 
the W H O 1-hr goal (a 1-hr m a x i m u m o f 5-6 pphm) was exceeded on 161 
days and 15 p p h m for 1 hr was exceeded on 27 days. O v e r the day, the 
m a x i m u m at any one m o n i t o r i n g station occurred early in the. afternoon. 
Levels decl ined thereafter and throughout the night with a m i n i m u m early in 
die morn ing . Th i s reduct ion is accompl i shed by fresh emissions o f oxides o f 
ni trogen overnight. A t mon i to r i ng stations where the oxides o f nitrogen 
emissions at night are absent, the reduct ion o f ozone is far less marked. 

In M e l b o u r n e , 1 6 studies in the late 1960s showed that ozone levels at 
certain peak hours gradual ly increased above background levels. 1 7 In recent 
years, the W H O 1-hr goal was exceeded o n 32 days in a 2-year per iod. H i g h e r 
figures o f up to 25 p p h m are observed occasionally. 

In Br i sbane , 1 8 at one inner-city site the W H O 1-hr goal was exceeded 56 
times du r ing one year. 

Sulphur Dioxide 

In Sydney,' 1* the W H O long- te rm goal (2.1 p p h m annua l mean , wi th 98 
percent o f all observations below 7 pphm) has not been exceeded in the 
recent past. 

In M e l b o u r n e , 2 0 figures for S O a have decreased in recent years as follows 
(pphm): 

1974 1975 1976 1977 1978 
Average 24-hr average 1.3 1.4 0.9 0.33 0.19 
Average 1-hr m a x i m u m 2.4 2.6 2.0 0.7 -.0.53 
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T h i s is certainly due to the replacement o f fuel o i l by natural gas. 
In Br isbane , 2 1 figures have been consistendy below W H O long-term goals. 

Lead 

O n l y in M e l b o u r n e " was there regular m o n i t o r i n g o f lead. Figures varied 
as follows: 

m g / m 3 1976 1977 1978 
Average 24-hr average 0.68 0.74 0.56 

T h e greatest problems are no doubt in Sydney. T h e Sydney M e t r o p o l i t a n 
Area , which occupies almost the entire Sydney Basin, faces many u rban 
problems. C o m m u n i c a t i o n s by road are hampered by urban sprawl and by 
the city's dissection with waterways; goods, services, and people must cover 
l ong distances across the city and sur rounding suburbs. Sydney's dependence 
o n the m o t o r car has led to inherent air po l lu t ion problems. T h e develop
ment o f efficient p u b l i c transport networks has not kept pace with Sydney's 
growth over the last 25 years. As a result, the largest and most u rban ized city 
in Aus t ra l ia has the highest potential for po l lu t ion . 

Serious cont ro l o f air po l lu t ion in N e w South Wales began in 1964 when 
regulations were first p roc la imed under the C lean A i r Ac t o f 1961. Init ially, 
con t ro l was directed toward p r imary pollutants which , a l though not yet 
cont ro l led fully, have been reduced by means o f tighter controls imposed o n 
polluters. In 1978-1979, some 1622 premises in Sydney had licenses under 
the C lean A i r Act . These premises inc luded such industries as o i l refineries, 
chemica l works, scrap metal recovery works, ceramic works, and concrete 
ba tch ing works, most o f which carry out operations that involve the b u r n i n g 
o f fuel. A l t h o u g h they adopted generally the best practicable means for 
con t ro l l ing emissions, large quantities o f pollutants still are emit ted from 
these sources. 

Photochemica l p o l l u t i o n has emerged as a major and g rowing threat to 
Sydney's envi ronment . U n l i k e condi t ions in other Aus t ra l ian capital cities, 
peak concentrations may reach intensities s imi lar to those experienced in Los 
Angeles a n d T o k y o , the worst affected cities in the wor ld , especially with 
regard to ozone levels. U n d e r adverse meteorological condi t ions , oxidant 
levels in Sydney may reach values as h igh as 0.15 to 0.30 p p m . In the Uni ted 
States, such levels are associated with overt health effects such as eye and 
respiratory tract i rr i tat ion and increased asthma attacks. 

W h i l e levels in Los Angeles and T o k y o are o n a downward trend, however, 
levels i n Sydney appear to be increasing. M o r e strict an t ipo l lu t ion measures 
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wi l l be necessary i f the qual i ty o f air is not to cont inue to deteriorate with 
increasing danger to the communi ty ' s health and detr imental effects o n 
vegetation and materials, as well as decreased visibi l i ty. T h e Sydney Basin lies 
often beneath a pall o f smog. 

M o t o r vehicles and support industries are the major emitters o f hydro
carbons in Sydney. Despite regulations that cont ro l evaporative emissions 
from fuel tanks and carburetors and exhaust emissions f rom new cars, 
emiss ion reductions achieved to date have not kept pace wi th the growth o f 
emiss ion sources. As a result, ozone levels have increased over the past seven 
years. A t present, approximate ly 660 M T o f hydrocarbons are emit ted into 
Sydney's a tmosphere each work ing day. T o reduce ozone levels f rom the 
current mean m a x i m u m o f approximate ly 0.03 p p m to 0.10 p p m w o u l d 
require l i m i t i n g hydrocarbon emissions in the Sydney region to about 150 
M T per day. 2 3 A t this level, effects f rom smog can be considered negligible. 
W i t h current technology, this reduct ion can be achieved on ly at a cost many 
w o u l d consider excessive. A l so , wi th the present growth rate o f numbers o f 
vehicles in N e w South Wales in excess o f 5 percent per year, it follows that an 
average reduct ion in vehicle emissions o fa t l eas t5 percent per year is needed 
s imply to mainta in the status quo, which is acknowledged to be unsatisfactory. 

In 1979, the Na t iona l Hea l th a n d M e d i c a l Research C o u n c i l ( N H M R C ) 
considered that, as a long-term goal , the n u m b e r o f days in a year with 
m a x i m u m hour ly average ozone concentrations above 0.12 p p m should not 
exceed 1. T h e c o u n c i l r ecommended that act ion designed to attain this goal 
shou ld be implemented as soon as possible . 2 4 T h e ozone level in the 
a tmosphere o f Sydney exceeds the 0.12 p p m level o n about 40 days a year 
and reached 0.38 p p m in 1977. 

A U S T R A L I A N E N V I R O N M E N T POLICIES 

U n d e r the Aust ra l ian system o f government , responsibi l i ty for envi ron
mental issues is shared between the six state governments and federal or 
C o m m o n w e a l t h government. A l l six state governments have ministers 
responsible for envi ronmenta l matters, such as conservation, envi ronment 
protection, and land-use p lanning , suppor ted by an array o f departments 
and agencies. Each state is different in its administrat ive arrangements, a 
consequence o f pol i t ical and historical factors. 

State bodies inc lude the Depar tment of E n v i r o n m e n t and Planning, and 
the State Po l lu t ion C o n t r o l C o m m i s s i o n , N e w South Wales; the M i n i s t r y for 
Conservat ion , Victor ia ; the A i r Po l lu t ion and Water Qua l i ty C o u n c i l s o f 
Queens land ; the Depar tment for the Env i ronment , South Austral ia; the 
Envi ronmenta l Protection Authori ty, Western Australia; and the Department 
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of Env i ronmen t , Tasmania . T h e states cont ro l p o l l u t i o n and conduct 
env i ronmenta l impact assessments. 

A t the national level, envi ronmenta l matters became recognized in 1971 
with the creation o f the portfol io o f Env i ronmen t , Abor ig ines , and the Arts. 
W i t h the change o f government in 1972, a separate env i ronment portfol io 
was created. F o l l o w i n g a further change o f government in 1975, a new 
Depar tment o f Env i ronmen t , H o u s i n g , and C o m m u n i t y Deve lopment was 
created. T h i s was abol ished in 1979, the env i ronment element be ing 
incorporated into the Depar tment o f H o m e Affairs and the Env i ronment . 
Environmental impact assessment is conducted under the E n v i r o n m e n t 
Protect ion (Impact o f Proposals) Act 1974/75. Special inqui r ies have been 
conducted by the federal government into such issues as Fraser Island sand-
m i n i n g , the f lood ing o f Lake Pedder, and the m i n i n g and export o f u r a n i u m . 

Ear ly air p o l l u t i o n cont ro l legislation in Aus t ra l ia was confined to that 
wh ich he lped avoid pub l i c nuisances and any threat to pub l i c health. T h e 
nuisance and offensive trade provis ions o f local government and p u b l i c 
health legislation a l lowed action o n dense smoke, fumes, and offensive 
smells in some specific instances. 

T h e L o n d o n smog disaster o f 1952, in wh ich four thousand people d ied , 
had a p r o f o u n d effect o n the Aust ra l ian states; they began to investigate for 
die first t ime the extent o f a i r po l lu t ion , both exist ing and prospective, w i th in 
the p r inc ipa l urban areas. T h e ou tcome was the development o f clean ai r 
legisladon, ma in ly in the form o f separate clean air acts. Some o f this 
legislation (eg, in N e w South Wales) resembles Bri t ish legislation (the A l k a l i , 
Etc. W o r k s Regulat ion Act o f 1906 and the Clean A i r Act o f 1956) in b r i n g i n g 
the heavier or scheduled industries under state supervision, while leaving 
m u c h general industry under the supervis ion o f local authorities. In other 
cases, (eg, Victoria) the legislation was based ini t ia l ly o n the Bri t ish C l e a n A i r 
A c t o f 1956 in be ing concerned p r imar i ly with smoke p rob lems f rom 
industry in general; a l though later the scope o f the act was extended and 
strengthened by the E n v i r o n m e n t Protection Act . 

The re can be no doubt that the independent activities o f the six states 
p roduced a patchwork effect in terms o f legislation and adminis t ra t ion . 
A n n u a l meetings o f air po l lu t ion cont ro l officers from al l the states attempted 
to ameliorate the problems, but there were clearly fundamental weaknesses 
both in the form legislation had taken and in the type o f organizations set up to 
imp lemen t the legislation in most o f the states. 

M u c h state legislation was fragmentary, tending to leave large areas o f 
responsibi l i ty to local authorities. In Bri ta in, a substantial p ropor t ion o f the 
envi ronmenta l health officers who imp lemen t clean air legislation ho ld a 
d i p l o m a in air po l lu t ion cont ro l issued after examinat ion by the Roya l 
Society o f Hea l th . N o s imilar qual i f icat ion exists in Austral ia . O n l y the 
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legislation o f Western Austra l ia and Queens land is comprehensive in the 
sense that all air po l lu t ion control work is undertaken by a single authority. 

T h e type o f organizat ion set up to imp lemen t clean air legislation is also a 
vital element in effectiveness. Except in the case o f Queens land , when the 
responsible body was often the State Depar tment of Heal th , whi le the 
personnel usual ly belonged to a d iv i s ion not p r imar i ly concerned with air 
po l lu t ion . In Queens land alone the organizat ion is headed by a director o f 
air po l lu t ion cont ro l responsible direct ly to an A i r Po l lu t ion C o u n c i l and a 
minister. In more recent years, in both Vic to r ia and N e w South Wales, air 
po l lu t ion cont ro l staff have been transferred to new envi ronment agencies. 

U n d e r the clean air legislation o f a l l states, power exists to reject proposals 
for new plants if their locat ion is not considered suitable. There is thus an 
ul t imate sanction o n the p lann ing decisions o f local authorities and other 
state departments. P lann ing by negation, however, though valuable is not 
enough. T o w n p l ann ing must seek to take air po l lu t ion into account if it is to 
make a positive con t r ibu t ion to.a satisfactory solut ion. T h e posi t ion wi l l not 
be resolved satisfactorily unti l all proposed town plans and major p l ann ing 
schemes are considered wi th in a full envi ronmenta l context. 

LEGISLATION 

National Legislation 

T h e federal government has no statutory power in this area but does play 
an impor tant coord ina t ing role. Because o f the lack o f direct influence, 
however, the Env i ronmen t portfolio has been treated as an appendage to 
other concerns, and either the ministers change at every cabinet reshuffle or 
else the portfol io is attached to yet another ministry. 

T h e minister, however, presides over the E n v i r o n m e n t C o u n c i l , which 
consists of all the state ministers. It is concerned with coord ina t ing state 
activities as far as possible. 

T h e most impor tant achievement o f the federal government in this area is 
the p romulga t ion o f the Aust ra l ian Design Rules ( A D R ) for the cont ro l o f 
motorcar exhaust emissions. These were developed through the Aus t ra l ian 
Transpor t Adv i so ry C o u n c i l on which state cont ro l agencies, transport 
ministers, motorcar manufacturers, and the o i l industry are represented. 

T h e latest rule in force since 1 J u l y 1976 is A D R 27 A . Th i s is essentially the 
same as the U.S . 1973/74 standards and prescribes the fo l lowing l imits: 
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Table 2. Nat ional Emiss ion Standards (Recommendations) 

Pollutant Applicable to Standard Notes 

Smoke A l l stationary fuel-burning 
sources 

Ringclmann I R. 3 acceptable for 
lighting up or soot 

Shipping 

Locomotives (diesels) 

Aircraft 

R. 1 

R. 1 

R. 1 

blowing 

R. 3 acceptable for 
lighting up or soot 
blowing 

Motor.vehicles (diesel or 
petrol) 

R. 1 or equivalent 

Solid panicles .Boilers burning solid fuels 0.25 g /m 3 12% C 0 2 

Incinerators: 
(a) less than 300 kg/hr 
(b) more than 300 kg/hr 

0.5 g /m 3 

0.25 g /m 3 

12% C 0 2 

12% C 0 2 

Furnaces for the heating of 
metals, except cold blast 
foundry cupolas 

0.1 g / m 3 

Any other trade, industry, 
process, industrial plant, 
or fuel-burning equipment 

0.25 g /m 3 

Soot Any boiler or furnace burning 
l iquid or gaseous fuels 

Bacharach shade 3 Other than for 
lighting up or soot 
blowing 

Sulphuric acid 
mist and 
sulphur trioxide 

Any trade, industry, or 
process 

0.1 g /m 3 as S O z 

Acid gases Any trade, industry, or 
process manufacturing 
sulphuric acid. 

0.3 g / m 3 as S O s 

Nitric acid or Any trade, industry, or 0.5 g /m 3 as N O a 

oxides of 
nitrogen 

process except nitric or 
sulphuric acid plants or 
gas fired power stations 

Nit r ic acid or Manufacture H N 0 3 2.0 g /m 3 Tailgas must be 
oxides of H j S O , 1 g /m 3 colorless 
nitrogen both as N 0 2 
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T a b l e 2 C o n t i n u e d 

Pollutant Applicable to Standard Notes 

Oxides of 
nitrogen 

Gas-fired power stations 0.35 g /m 3 as N 0 2 

Carbon 
monoxide 

Any trade, industry, or 
process 

1.0 g /m s 

Hydrogen 
sulphide 

Any trade, industry, or 
process 

5 mg /m 3 as H 2 S 

Total of aniimonv, 
arsenic, 
cadmium, lead, 
mercurv 

Any trade, industry, or 
process 

10 mg/m 3 Addition of each 
metal or com
pound expressed 
as the metal in 
each case 

Hydroca rbons 
C a r b o n m o n o x i d e 
Ox ides o f ni trogen 
Evaporat ion test for 

hydrocarbons with a 
l imi t o f 2 g/tcst 

i 

2.1 g /km 
24.2 g /km 

1.9 g /km 

T h e design rules are adopted in all states by parallel legislation. 
T h e prestigious N H M R C issued Na t iona l Emis s ion Standards in 1972. 

These were revised in 1979. T h e standards do not have legal standing but are 
issued as recommendat ions o n what con t ro l shou ld be achieved in new 
plants. 

These standards are given in Tab le 2. T h e y were prepared by a 
subcommit tee o f the counc i l , on which there is a n u m b e r o f doctors, and also 
by the air po l lu t ion cont ro l officers o f the states. 

State Legislation 

New South Wales 

U n d e r the C l e a n A i r A c t o f 1961, the minis ter for P lann ing and E n v i r o n 
ment has the power to issue regulations. In practice, this power was or ig ina l ly 
adminis te red by the Hea l th Depar tment and is now exercised by the State 
P o l l u t i o n ' C o n t r o l C o m m i s s i o n (SPCC) , a body established to deal w i th the 
four major areas o f concern: air, water, noise, and so l id waste. 
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Regulations under the act were p roc la imed in 1964 and prescr ibed, 
a m o n g other things, a wide range of emission standards. In 1972, the act was 
amended to al low the control o f open-burn ing and the formula t ion o i 
regulations for moto r vehicle emissions. 

A l l premises are subject to the act, but those at which certain operat ions 
are executed, or where more than 300 kg o f combus t ib le material can be 
burnt per hour , are subject to the regulations through licensing, controls, 
and mon i to r ing . As these are listed in a schedule attached to the regulations, 
the term scheduled premises is used to described such stationary sources. 

Standards o f concentrat ion and rates o f emission for major industries 
and /or pollutants are given in Table 3. 

Since January 1973, all new scheduled premises using fuel o i l in the most 
indus t r ia l ized part o f the state have been obl iged to use on ly oi l wi th a 
m a x i m u m su lphu r content o f 1 percent. 

In 1974, regulations were in t roduced to control emissions of smoke, 
hydrocarbons , and carbon m o n o x i d e from moto r vehicles. In the same year, 
the penalties under the act were increased greatly and a new section deal ing 
with the cont ro l o f odors was added. Since Oc tober 1974, further restrictions 
app ly to the su lphur content o f fuel o i l as follows: 

H o u r l y C o n s u m p t i o n M a x i m u m S u l p h u r Geographica l 
Rate (capacity) Content Permitted (96) A p p l i c a t i o n 

200 kg 0.5 Met ropo l i t an 
200-500 kg* 1.0 Met ropo l i t an 

500 kg 2.5 Entire state 
*and all new plants o n scheduled premises. 

T h e l imi t o f 0.1 g/m* o f S O , which has app l ied s ince j anua rv 1972, has 
restricted brick kilns and other processes that use large quantities o f excess air 
to a practical l imi t o f 0.9 percent su lphur in their fuel o i l . Premises which 
have cont ro l equ ipment for reducing su lphur c o m p o u n d emissions mav use 
fuel with more than the m a x i m u m pe rmiued su lphur content provided the 
actual emissions do not exceed those associated with the use oi fuel contain
ing the m a x i m u m permit ted su lphur content. 

S u l p h u r d iox ide emissions are cont ro l led by requi r ing all occupiers o f 
scheduled premises to obtain approval for stack heights before construct ion 
starts. T h e Bosanquet-Sut ton or other suitable calculat ion procedures are 
used to determine heights needed to ensure that g round level concentrat ions 
do not exceed 16-20 p p h m S O a . In practice, this means that all premises with 
stacks o f less than 21 m height must use fuel with no more than 0.3 percent 
su lphur content. 

1 There are no regulations for hydrocarbons, but evaluations arc underway 
that p robab ly wi l l lead to hydrocarbon standards. 
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Table 3. New South Wales: Standards of Concentration and Emission Rates for Scheduled 
Premises 

Pollutant Regulation Permitted Notes 
Applicable to Maximum 

Smoke A l l station fuel-burning Ringelmann 2 R. 3 for lighting up to 
equipment except: limit of 20 min/24 hr 

Kilns for firing bricks. 
tiles, refaciories, etc. R. 2 or R. 3 R. 3 for maximum 10 

in some cases min/hr 

Particulate A l l stationary sources 0.4 g /m 5 

except: 
Boilers or incinerators 0.4 g /m s Adjusted to 12% C 0 2 

Soot A l l stationary sources R. 3 

H a SO« Mist Any trade, industry, or 0.2 g /m 3 0.1 g /m 3 for all plants 
process emitting H 2 S 0 4 built after 1 January 
mist or S 0 3 except; 1972 

(a) manufacture of H 2 S 0 4 0.9 g /m 3 as S O s 

using other than elemental 
S at an S source; 

(b) manufacture of H 2 S 0 4 7.0 g /m 3 as S O s 

from elemental S 

N O x , H N O j Any trade, industry, or 2.5 g /m 3 Measured after process 
process except as N O a completion and before 

admixture with other 
gases. 

Manufacture of H N O s 4.5 g /m 3 Measured as for 
or H 2 S 0 4 f as N 0 2 preceding item. 

F, HF , Inorganic Any trade, industry, or 0.1 g /m 3 as H F Measured after process 
F compounds process except: completion and before 

Manufacture of A l from 0.04 g/m 3 as H F admixture with other 
A 1 2 0 3 gases. 

CI Any trade, industry, or 0.2 g /m 3 as C l 2 

process 

H-jS Any trade, industry, or 5 ppmv/v 
process 

Pb, As, Sb. Cd, 0.2 g /m 3 

Hg, or com total expressed 
pounds thereof as the element 
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Regulat ions specifying a m a x i m u m lead content for both grades o f 
gasoline became operative f rom 1 January 1975 for the N e w c a s d e - S y d n e y -
W o l l o n g o n g region (the area con ta in ing the bu lk o f both the state's 
popu la t ion and its industry). 

M a x i m u m Lead Conten t in Gasol ine 

1 Jan . 1975 to 31 Dec. 1977 
1 Jan . 1978 to 31 Dec. 1979 
1 Jan . 1979 o n 

0.64 
0.45 
0.40 

It shou ld be noted that the ph i losophy in N e w South Wales is one o f "best 
practicable means," and consequently no air qual i ty standards have been set 
nor is there any intention o f d o i n g so. 

T h e C l e a n A i r Ac t provides for the cont ro l o f air po l lu t ion from any 
premises and prescribes that certain works may not be carried out without 
approval . The occupier o f premises may be required to carry out appropr ia te 
works. E m i s s i o n standards may be prescribed and enforced; where such 
standards have not been prescribed, the best practicable means must be used 
to prevent or m i n i m i z e air po l lu t ion . 

L icens ing provisions apply to premises scheduled under the act. C o n d i 
tions designed to prevent o r reduce air po l lu t ion may be attached to the 
license. T h e act prohibi ts the sale or use o f moto r vehicles tha emit excessive 
air impuri t ies and provides for the fitting o f an t ipo l lu t ion devices. T h e 
minis ter may prohib i t the use o f fuel o r any class o f fuel, fue l -burning plant, 
or industr ial plant in nominated areas. H e may order the cessation o f any 
activity wh ich is, o r is l ikely to be injurious to pub l i c health or w h i c h may 
cause discomfort or inconvenience to persons. Penalties under the act range 
up to $ A I 0 , 0 0 0 (USSI 1,500) for a single offense and to SA5000 (US$5750) 
for each day the offense continues. 

T h e cont ro l o f air po l lu t ion came ini t ial ly under the Heal th C o m m i s s i o n . 
In 1970, the S P C C was created; in 1974, this c o m m i s s i o n absorbed the staffs 
o f the air po l lu t ion cont ro l and water po l lu t ion cont ro l branches o f the 
Hea l th C o m m i s s i o n . T h e powers to license and cont ro l scheduled premises 
are now vested in the commiss ion , which is responsible to the minis ter for 
P lann ing and Envi ronment . 

T o implement the Clean A i r Act, the c o m m i s s i o n emplovs engineers, 
chemists, and technicians who engage in day-to-dav control activities, 
m o n i t o r air po l lu t ion levels in the atmosphere, and conduct research into the 
scientific aspects o f the p rob lem. Source testing plays an important pan in the 
implemen ta t ion o f emissions standards; die practical aspect o f this work has 
been well developed over the vears. 
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T h e c o m m i s s i o n uses two basic approaches to air po l lu t ion cont ro l i n a 
complementa ry m a n n e r 

1. A i r qual i ty management—the a i m is to prevent po l lu t ion levels i n 
the atmosphere from exceeding nomina ted levels. T h e setting of 
ambient air qual i ty standards necessitates extensive air qual i ty 
mon i to r i ne Droerams couDled wi th intensive research. 

2. Best practicable means—the a i m is to control p o l l u t i o n at source 
to a level that is technological ly practical and economica l ly feasible. 
Th i s approach may not necessarily achieve satisfactory air quality, 
but in practice it often does so. 

D u r i n g the 10-year per iod 1965-1975, manufactur ing industry in N e w 
South Wales spent about US$127.5 m i l l i o n {$A85 mi l l ion) o n air po l lu t ion 
cont ro l e q u i p m e n t 

T h e def ini t ion o f the words "best practicable means" in the act is o f 
considerable importance. It refers not on ly to the provis ion for and the 
efficient maintenance o f appliances adequate for prevent ing the escape o f 
noxious or offensive gases { inc luding smoke, grit, and dust) but also to the 
manner in wh ich such appliances are used, and to the proper supervis ion by 
the owner o f any operat ion i n w h i c h such gases are evolved. T h e obl iga t ion to 
adopt the best practicable means is cont inuous , and this may entail altera
tions in plant and me thod as new techniques for con t ro l l ing emissions 
become available. 

T h e adopt ion o f the best practicable means i n any instance may inc lude 
the installation o f such equ ipmen t as bag filters, wet washers, mul t i ce l l 
cyclones, and electrostatic precipitators for arresting mists, fumes, and dusts. 
Env i ronmen ta l Impact Assessment. A n envi ronmenta l impact statement is a 
considered report, fo l lowing careful studies, wh ich discloses the l ikely o r 
certain envi ronmenta l consequences o f a p roposed project, thus alert ing the 
decis ion maker, the publ ic , and government to the envi ronmenta l risks 
involved. T h e statement's f indings shou ld enable better in formed decisions 
to be made, perhaps by the rejection or deferment o f the proposal o r by its 
approval subject to compl iance with specified condi t ions . T h e impact 
statement procedure often affords the p u b l i c an oppor tun i ty to participate in 
decis ion m a k i n g that may affect the e n v i r o n m e n t T h e preparat ion or 
discussion o f statements may involve pub l i c hearings o r inquir ies . T h e State 
Po l lu t i on C o n t r o l C o m m i s s i o n conducted 12 major pub l i c hearings up to 
1980. Hear ings are now conducted by a special body o f Commiss ione r s o f 
Inquiry. 

In N e w South Wales, effect was given or ig inal ly to the envi ronmenta l 
impact po l icy by appl ica t ion o f the S P C C ' s Env i ronmen ta l Standard as 
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Outl ined in pub l ica t ion E l -4, Principles and Procedures for E n v i r o n m e n t a l I m p a c t 
Assessment i n New South Wales. T h i s was adopted by the N e w South Wales 
government i n Oc tober 1974. These pr inciples and procedures b i n d the 
C r o w n and have been app l ied and fol lowed by all p u b l i c authorit ies in N e w 
South Wales when de te rmin ing the acceptabili ty or otherwise o f their o w n 
proposals and o f those submit ted to them by others. 

A l t h o u g h the pr inc ipa l responsibi l i ty for envi ronmenta l cont ro l in N e w 
South Wales rested ini t ia l ly with the S P C C , the pr inciples and procedures 
provide that every pub l i c authority in N e w South Wales has the responsibi l i ty 
for protect ing the envi ronment by its o w n actions and by its influence o n the 
actions o f others. 

T h e Env i ronmen ta l P lann ing and Assessment A c t o f 1979, recently passed 
by the N e w South Wales Parl iament, gives statutory fo rm to these long-
established procedures and transfers the envi ronmenta l impact assessment 
funct ion to a new Depar tment o f E n v i r o n m e n t and Planning . 
A i r P o l l u t i o n Cons t r a in t s o n U r b a n P l a n n i n g . T h e i m p l i c a t i o n s o f a i r 
p o l l u t i o n for u rban p l ann ing are receiving increased attention, par t icular ly 
in l ight o f areal and regional p rob lems wh ich have arisen in various parts o f 
the wor ld . T h e S P C C o f N e w South Wales prepared a detailed report o n the 
air p o l l u t i o n levels l ikely to arise in the Sydney Basin i f the popu la t ion o f that 
area reaches 4.3 m i l l i o n by the year 2 0 0 0 . " T h e report considers current 
levels and the changing character o f air po l lu t ion in Sydney, the u n i q u e 
topography and weather condi t ions o f the city, projections o f emissions 
based o n a study o f exist ing sources, the development and val idi ty o f 
mathemat ica l d ispers ion models, and the various opt ions for con t ro l 
strategies and techniques. T h e conclusions reached in the report are, 
broadly: 

1. A i r qual i ty in Sydney wi l l inevitably deteriorate unless a lower 
growth rate and projected popu la t ion i n the basin is accepted. 

2. If present po l lu t ion levels are not to be exceeded substantially, the 
ul t imate popu la t ion in the Sydney Basin w i l l need to be restricted to 
about 3.6 m i l l i o n . T h i s is a tentative estimate and may require 
revis ion i n light o f more exact p lann ing data on those areas actually 
dec ided u p o n for urban and industr ia l development . 

3. C o n t r o l techniques alone cannot be relied o n to achieve acceptable 
air quality. Land-use p l ann ing must become part o f the cont ro l 
process. 

4. Areas projected currendy for deve lopment are unfavorable f rom an 
air po l lu t ion viewpoint . T h e southwest sector is susceptible to 
ox idan t po l lu t ion , the northwest sector is poor ly ventilated, and die 
western area wi l l contr ibute to po l lu t ion in the rest o f the basin. 
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5. More favorable locations for industrial development from an air 
quality viewpoint have been idendfied. These are on the fringes of 
the basin. These areas may have other environmental constraints, 
however, which outweigh their air quality advantages. 

6. Sydney has a year-round air pollution problem, with oxidants pre
dominating in summer and oxides of sulphur and suspended 
particulates in winter. 

7. Should circumstances necessitate conversion to more polluting 
fuels than those used at present, the vulnerability of the basin to air 
pollution will become more evident 

8. At the local level, careful planning should ensure that buffer zones 
exist between troublesome sources and sensitive receptors. 

Victoria 

Air pollution control was originally vested in the Health Department by 
the Clean Air Act of 1958. Regulations under that act were administered by 
that department's Clean Air Branch. Table 4 gives the major emission 
standards applicable to all industrial premises. These regulations are still in 
force at present. 

Regulations limiting the lead content of gasoline are operative and are 
similar to those of New South Wales. 

The act was based on the "best practicable means" philosophy. In 1972, it 
was amended to increase the maximum penalty to $A5000 (US$7500) with a 
daily penalty of SA2000 (US$3000) for breaches of the act, and $A400 
(US$600) with a $ A100 (US$ 150) daily penalty for breaches of the regulations. 

The Environment Protection Authority (EPA) came into being in July 
1971 under the Environment Protection Act of 1970. The authority was to 
become the central pollution control agency for Victoria, introducing a 
system under which all waste discharges to the environment would need to 
be licensed. Thus, the authority became responsible for all air pollution 
matters in Victoria The Clean Air Act was not repealed, however, and is in 
effect concurrendy with the new act. Plants temporarily exempted from the 
licensing provisions of the new act remained in practice subject to the Clean 
Air Act. Gradually, die role of the Clean Air Act has diminished. 

The Environment Protection Act also provides for the declaration of state 
environment protection policies. These set out the environmental standards 
to be met in any area in order to protect specified beneficial uses. The 
procedure for developing a state environment protection policy provides for 
public review of draft documents. The final version may be submitted to the 
Governor-in-Council by the authority for declaration. To date, a water quality 
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Table 4. Victoria: Provisions Applicable to Air Emissions (Clean Air Act of 1958) 

Pollutant Regulation 
Applicable to 

Permitted 
Maximum 

Notes 

Smoke All industrial premises 
except: 

Ceramic kilns 

Ringlemann 2 

R. 2 

R. 3 for 2 min/hrfor 
single boiler up to 
6 min some plant 

R. 3 when using a 
reducing at
mosphere for up 
to 30 min/cycle 

Particulate matter All industrial plants 0.2 gns/NCF 
(.5 g/m3) 

H 2 S O „ S0 5 All industrial plants except: 0.1 gns/NCF (.2 
g/m3) as SO s 

Manufacture of H 2 S 0 4 by 
chamber process 

2.0 gns/NCF (4.6 
g/m3) as SO s 

Any N O x to be 
included in total 

H N O s , N O x All industrial plants except* 

Those making H N O , 
and/or H2SCX, 

1.0 gns/NCF (2.3 
g/ms) as N O a 

2.0 gns/NCF (4.6 
g/ms) as N O s 

F, HF + 
compounds 
thereof 

Plants making super
phosphate fertilizers 
or Al 

0.05 gns/NCF 
(.1 g/m3) as H F 

Other plants appear 
to be unrestricted 

CI All industrial plants 0.1 gns/NCF (.2 
g/m3) as C l 2 

H 2S Alt industrial plants 5 ppmv/v 

Pb, As, Sb, Cd, 
Hg, or com
pounds thereof 

All industrial plants 0.01 gns/NCF (0.02 
g/m1) total as 
elements 

S Compounds All industrial plants 0.27 lb mass per 
million BTU fuel 
(gross) as S (0.5% 
S by weight for 
fuel oil) 

policy has been declared for Port Phillip Bay. An environmental protection 
policy for air quality is needed urgendyin Melbourne. As a result of the waste 
discharge licensing system program begun in 1973, however, air pollution 
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Table 5. Victoria: Ambient Air Quality Objectives (Proposed Policy) 

Indicator Unit Averaging 
Period 

Acceptable 
Level3 

Detrimental 
Level* 

Carbon monoxide ppm D 1 hr 30 60 
8 hr 10 20 

Lead* Aig/m3 30 day 1.5 -
Nitrogen dioxide ppm 1 hr 0.15 0.25 

24 hr 0.06 0.15 

Oxidant0 ppm 1 hr 0.10 0.15 ppm 
8 hr 0.05d 0.08d 

Sulphur dioxide ppm 1 hr 0.17 0.34 
24 hr 0.06 0 11 

Visibility- reducing 
particulaiese km I hr 20 

a Based on health effects unless indicated otherwise, 
b Parts per million (volume/volume). 

c Measured as ozone, the major constituent of photochemical oxidant 
Based on vegetation damage. 

c Based on aesthetic considerations; determined as local visual distance at relative humidities 
of up to 90 percent using light scattering measurements. 

• In 1979, the N H M R C recommended that the 3-month ambient average air level For lead 
should not exceed 1.5/ug/ms of air. 

caused by industrial discharges has been reduced. Air pollution by motor 
vehicles has tended to increase, however, notwithstanding the introduction 
of controls for new vehicles. 

A draft Environment Protection Policy for the Air Environment of. 
Victoria26 was published during 1979 and has been put through the 
prescribed procedures for public comment. It is expected that the policy will 
finally be published during 1981. 

As required by the act, the draft policy proposes for the first time in 
Australia actual air quality standards. These are similar to U.S. standards but 
are defined differendy. They are given in Table 5. 

Emission standards also have been included both for existing and for 
newly erected plants. The latter closely follow the recommendations of the 
NHMRC. The emission standards are given in Tables 6 and 7. 

The policy also provides for air quality regions based on industrial 
production areas. 



Table 6. Victoria: M a x i m u m Emiss ion Limi ts for Exis t ing Stationary Sources (Proposed) 

Wastes Applicable to Max imum Level* t Notes 

Visible emissions A l l stationary sources except: 
1. Smoke from fires set for the 
reduction of a fire hazard or for 
instruction in the methods of 
fighting fire 
2. Normal agricultural operation 

Ringelmann 2 (BS2742C, 1957): or 
of such capacity as to obscure 
observer's view to the same 
degree as emissions correspond
ing with Ringelmann 2 above 

Ringelmann 3 acceptable for periods 
aggregating not more than 3 min in 
anv 60-min period 
Does not apply to emission of water 
vapor 

Combustion 
particulates 

Solid fuel fired units 
A l l other units 

0.5 g /m 3 

0.25 g /m s C 0 2 produced by combustion of 
anv l iquid or gaseous fuel shall be 
excluded from the calculation to 
12% C O , 

Particulates other than 
combustion particulates 

A l l stationary sources Process Weight 
Rate (kg/mm) 

0 - 3 
3.0 - 10 

10 - 100 

Over 100 

Max. Emission 
Rate (g/min) 

17.5 
17.5 + 2.25 per 

kg/min process 
weight in 
excess of 3 

35 + 1.0 per 
kg/min process 
weight in 
excess of 10 

125 +0.2 per 
kg/min process 
weight in 
excess of 100 

Process weight is the total weight of 
all materials introduced into any 
specific process which may discharge 
contaminants into the atmosphere; 
solid fuels charged shall be con
sidered as part of the process weight, 
but l iquid and gaseous fuels and air 
shall not 



Total particulate matter A l l stationary sources 0.5 g /m 3 

Sulphur dioxide (a) Sulphuric acid plants 
(b) A l l other stationary sources 

7.0 g /m 3 

2.0 g /m s 

Sulphur recovery units having an 
effluent process gas discharge 
containing less than 120 g/min of 
S 0 2 may dilute to meet the 
provision of subsection 5b 

Sulphuric acid mist and 
sulphur trioxide 

All stationary sources 0.2 g /m 3 as S 0 2 

Hvdrogen sulphide A l l stationary sources 7.5 mg/m 3 

Nitric acid and oxides 
of nitrogen 

Nitric acid plants 4.0 g/m of nitric acid plus nitrogen 
oxides, calculated as N 0 2 

Oxides of nitrogen Fuel burning units (other than 
internal combustion engines) 
having a maximum heat input 
rate greater than 150,000 MJ/hr 
gross 

1.0 g /m 3 Nitrogen oxides calculated as N 0 2 at 
3% oxygen 

Lead and its compounds A l l stationary sources 10 m g / m 3 expressed as lead 

Fluorine compounds A l l plant manufacturing aluminum 
from alumina 

A l l other sources 

0.02 g /m 3 expressed as H F 

0.05 g/m expressed as H F 

Chlorine and chlorine A l l stationary sources 0.02 g /m 3 expressed as chlorine 
compounds 



Table 6 Continued 

Wastes Applicable to Maximum Lcvel" ' t 

Total of antimony, arsenic 
cadmium, lead, and 
mercury 

Antimony and its compounds 

Arsenic and its compounds 

Beryllium and its compounds 

Cadmium 

Mercury1 and its compounds 

Nickel and its compounds 
except nickel carbonyl 

Nickel carbonvl 

10 mg/m3 (addition of each metal or 
compound expressed as the metal 
in each case) 

10 mg/m s expressed as antimony 

10 mg/m 3 expressed as arsenic 

0.1 mg/m3 expressed as beryllium 

3 mg/m 3 expressed as cadmium 

3 mg/m3 expressed as mercury 

20 mg/m 3 expressed as nickel 

0.5 mg/m 3 expressed as nickel 

" Cas volumes are expressed dry at 0 ° C at an absolute pressure of 1 aunospherc (101.325 kPa). 
t Dilution of wastes to meet maximum limit shall not be permitted except where noted. 



Table 7. Victoria: Maximum Emission Limits for New Stationary Sources in Air Quality Control Regions (Proposed) 

Wastes Applicable to Maximum Leve l 0 ' t Notes 

Visible emissions All stationary' sources except smoke Ringelmann 1 (BS2742C, 1957) 
from fires set for the reduction of of such opacity as to obscure an 
a fire hazard or for instruction in observer's view to the same 
the methods of fighting fire degree as emissions correspond

ing with Ringelmann 1, above 

Ringelmann 2 acceptable for 
periods aggregating not more than 
3 min in any 60-min period 

Combustion particulates All stationary sources except: 
Incinerators with design burning 

rates of 300 kg/hr or less 

0.25 g/m3 Gas volume calculated to 12% C O z ; 
and C O a produced by combustion 
of any liquid or gaseous fuel shall be 
excluded from the calculation to 
12% C O , 

Particulates other than 
combustion particulates 

All stationary sources Process Weight 
Rate (kg/min) 

0 - 3 
3.0 - 10 

10 - 100 

Over 100 

Max Emission 
Rate (g/min) 
14 
14+2.0 per 

kg/min process 
weight in 
excess of 3 

28 + 0.8 per 
kg/min process 
weight in 
excess of 10 

100 + 0.18 per 
kg/min process 
weight in 
excess of 100 

Process weight is the total weight of 
all materials introduced into any 
specific process which may discharge 
contaminants into the atmosphere: 
solid fuel charged shall be considered 
as part of the process weight, but 
liquid and gaseous fuels and air 
shall not 



Table 7 Continued 

Wastes Applicable to Maximum Level"'t Notes 

Total particulate matter All stationary sources 0.25 g/m3 

Sulphur dioxide All stationary sources 1.4 g/m3 Sulphur recovery units having an 
effluent process gas discharge 
containing less than 120 g/min of 
S0 2 may dilute to meet the pro
vision of Section 5. Emission rates of 
S 0 2 from sulphuric acid plants and 
sulphur recovery units shall not_ 
exceed 1.5 kg/min 

Sulphuric acid mist 
sulphur trioxide 

Sulphuric acid plants 0.1 g/m s as S0 3 

Hydrogen sulphide All stationary sources 5.0 mg/m 3 Any source discharging H 2 S at a rate 
of less than 2 g/hr may dilute to 
meet the provision of Section 7 

Nitric acid and oxides 
of nitrogen 

Nitric acid plants 2.0 g/m3 of nitric acid plus nitrogen 
oxides, calculated as N 0 2 

Oxides of nitrogen Fuel burning units (other than 
internal combustion engines) 
having a maximum head input 
rate greater than 150,000 MJ/hr 
gross except: 

(a) 0.35 g/m3 for gaseous fuels 
(b) 0.5 g/m3 for liquid solid fuel 

Nitrogen oxides calculated as N O a at 
3% oxygen 



Gas turbines for electricity 
generation 

(a) 0.07 g/m s for gaseous fuels 
(b) 0.15 g/m3 for other fuels 

Nitrogen oxides calculated as N O z at 
1596 oxygen 

Carbon monoxide All stationary sources except 
interna] combustion engines 
and cold blast cupolas 

2.5 g/m3 

Lead and its compounds All stationary sources 10 mg/m 3 expressed as lead 

Fluorine compounds Any plant manufacturing aluminum 
from alumina 

Any other source. 

0.02 g/m3 expressed as HF 

0.05 g/m3 expressed as HF 

Chlorine and its 
compounds 

All stationary sources 0.2 g/m3 expressed as chlorine 

Total of antimonv, arsenic, 
cadmium, lead, and 
mercury 

Antimony and its compounds 

Arsenic and its compounds 

Beryllium and its compounds 

Cadmium 

Mcrcurv and its compounds All stationary sources 

10 mg/m 3 (addition of each metal or 
compound expressed as the metal 
in each case) 

10 mg/m 3 expressed as antimony 

10 mg/m 3 expressed as arsenic 

0.1 mg/m 3 expressed as beryllium 

3 mg/m 3 expressed as cadmium 

3 mg/m 3 expressed as mercury 



Table 7 Continued 

Was ics Applicable to Maximum Level""t Notes 

Nickel and iis compounds 
except nickel carbonvl 

20 mg/m3 expressed as nickel 

Nickel carbonvl 
v. 

0.5 mg/m3 expressed as nickel 

* Gas volumes are expressed dry at 0 ° C at an absolute pressure of 1 atmosphere (101.325 kPa). 
f Dilution of wastes to meet maximum limit shall not be permitted except where noted. 
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T h e authori ty carries out what m o n i t o r i n g it can afford and also may 
require licensees to m o n i t o r their o w n emissions. Emis s ion standards may be 
tightened under the pol icy shou ld this prove necessary in the light o f 
m o n i t o r i n g results. 

A major airshed study is in progress in the Latrobe Valley, the site o f the 
state's large b r o w n coal deposits as well as most o f its electricity generating 
plants. 

A feature of Victor ia ' s system is the existence of an Env i ronmen ta l Appea ls 
Board where would-be licensees can appeal l icensing condi t ions they believe 
are too harsh. Further appeals to the State Supreme C o u r t and the C o m m o n 
wealth H i g h C o u r t are possible. 

In 1973, the Min i s t ry for Conservat ion was created and given impor tan t 
statutory responsibil i t ies in relation to the cont ro l o f po l lu t ion in Vic tor ia . 
T h e E P A , whi le retaining its title, became an agency o f the new minis t ry and 
subject to coord ina t ing policies. T h e minis t ry is represented on the po l icy 
and pr ior i ty review group o f the State C o - O r d i n a t i o n C o u n c i l and o n the 
s tanding commit tee o f the Aust ra l ian E n v i r o n m e n t C o u n c i l . O the r branches 
o f the minis t ry deal with fisheries and wildl ife , land conservation, nat ional 
parks, soil conservation, and the foreshore o f Port Ph i l l i p Bay. A special b o d y 
wi th in the minis t ry deals with env i ronmenta l assessment, conservation 
p lann ing , and broad-scale studies o f those areas o f Vic to r ia where major 
development is l ikely to occur. M a n y of these diverse activities support the 
minis t ry 's role as a p o l l u t i o n watchdog. 

South A u s t r a l i a 

T h e enab l ing act is the Hea l th Act o f 1935/77, and the C lean A i r 
Regulat ions o f 1969 and 1972 have been issued by the minister for Hea l th 
under its authority. South Aust ra l ia operates o n the basis o f "scheduled 
premises." These compr i se all major and in some cases m i n o r industries and 
processes with an air po l lu t ion potential . Fue l -burn ing equ ipment is 
cont ro l led by schedul ing various combus t ion processes in accordance with 
the heat release or wi th the weight and type o f materials burned . A l l 
industries are subject to the Clean A i r Regulations. 

S u l p h u r d iox ide is cont ro l led by regulating ch imney heights. 
W h i l e all air p o l l u t i o n cont ro l is exercised by the minister for Hea l th , 

o p e n - b u r n i n g is cont ro l led by local counci ls . B u r n i n g o n sanitary landf i l l 
tips, however, is p roh ib i t ed in Adela ide and some country centers. South 
Aust ra l ian emiss ion standards are given in Tab le 8. 
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Table 8. South Australia: Standards of Concentration for Air Impurities 

Pollutant Applicable to Permitted 
Maximum 

Notes 

Smoke All premises other than 
domestic incinerators and 
fires except ceramic kilns 

Multiple sources but 
single chimney 

R- 2 

R. 2 

R. 2 

R. 4 for up to 
5 min/hr 

R. 4 for up to 41 min 
in 8 hr for 4 units 

Particulate All stationary sources 
except: 

Plants for metal heating 
other than cold blast 
foundry cupolas 

0.45 g/m5 

0.11 g/m3 

Soot Included in particulate 
matter 

H 2 S0 4 , SO, Any trade emitting H 2 S 0 4 

• mist or S0 S except: 

Manufacture of H 2 S 0 4 by 
chamber process; 

0.23 g/m3 as S0 3 

4.5 g/m3 as SO s 

Manufacture of H 2 S 0 4 

by contact process 
7.0 g/m3 as S0 3 Effluent gas not to 

contain persistent 
mist 

N O x , H N 0 3 Manufacture H N 0 3 

Manufacture H 2 S 0 4 

4.5 g/m3 N 0 2 

2.0 g/m3 N 0 2 

F, HF, inorganic 
F compounds 

Any trade, plant, or 
industry 

0.1 g/m3 as HF 

CI Any trade, plant, or industry 0.23 g/m s as C l 2 

H 2S Any trade, plant, or industry 0.007 g/m3 

Pb, As, Sb, Cd, 
Hg, or Cu, or 
Compounds 
thereof 

Any trade, plant, or industry 0.02 g/m3 total 
expressed as the 
element 
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Table 9. Western Australia: Emission Standards 

Pollutant Applicable to Permitted Notes 
Maximum 

Smoke All industrial premises 
except during soot blowing, R. 2 Maximum 4 min 

during any 8-hr period. R. 2 Maximum 10 min 
multiple sources, and R. 2 Above maxima are multiple sources, and 

extended 
single chimney, lighting up R. 2 Maximum 24 min 

in 24 hr 

Particulate Matter All industrial premises with — Construction 
fuel-burning equipment requires approval 

of all exhaust 
gas control 
equipment 

Western A u s t r a l i a 

C l e a n A i r Regulat ions were p romulga ted i n 1967 under the C l e a n A i r A c t 
o f 1964. T h e same concept o f scheduled premises is app l ied as in the eastern 
states. Industries inc luded are cement works, ceramic works, chemica l 
works, cok ing plants, ferrous and nonferrous metal plants where mel t ing , 
casting, or coat ing operations are executed, g r i n d i n g and m i l l i n g works, o i l 
refineries, metal smelters, scrap metal recovery plants, o r any premises with 
boilers . Concre te works and cement p roduc t manufactur ing works were 
added in 1971. T h e N H M R C recommendat ions are used as guidel ines for 
l icensing new scheduled premises. 

S u l p h u r d iox ide is cont ro l led by regulating ch imney heights. T h e U n i t e d 
Kingdom M e m o r a n d u m on Chimney Heights ( 2 5 / 6 J ) Second E d i t i o n is used for 
calculat ing the correct heights. 2 7 T h i s regulat ion applies to a l l fue l -burning 
equ ipmen t capable o f emi t t ing 3 pounds (lb) o f S O a i n 1 hr (Table 9). 

Queensland 

Clean A i r Regulat ions came into opera t ion in 1968 under authori ty o f the 
C lean A i r Ac t o f 1963, and, as in the other Aus t ra l ian states (except Victoria) , 
these provide for l icensing Of scheduled premises and l imi ta t ion o f pol lutant 
discharge. In add i t ion to the premises listed for Western Austra l ia , sugar 
mi l l s , tanneries, glass works, p r emix b i t umen plants, and a l u m i n a refineries 
are also scheduled. 
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Table 10. Queensland: Prescribed Standards of Concentration and Rate of Emission of 
Air Impurities 

Pollutant Applicable 10 Permitted 
Masimum 

Notes 

Smoke All industrial plant or fuel-
burning equipment 
except: 

Continuous emission for 
up to 4 min; 

Continuous emission for up 
to 2 mtn/30 ruin; 

One boiler furnace or 
incinerator; 

Ranging to 4 units and 
1 stack 

R : 2 

R. 4 

R. 2 

R. 2 

Plant must be 
designed so 
operators can be 
aware of smoke 
discharge without 
leaving dieir station 
(TV, mirrors, etc.) 
10 min/8 hr, 14 
min with soot 
blowing 29+41 
min/8 hr 

Ceramic furnaces R. 2 Maximum 5 min/hr 
except when a re
ducing aimos. 
needed when R. 3 
acceptable 

Particulate matter Any trade, industry, or 
process except: 

0.2 gn/N ft3 

(0.46 g/m3) 

Sugar mills; 0.35 gn/N ft3 

(0.8 g/m3) 
Many sugar mills are 

fitted with bagasse 

Heating of metals other 
than steelmaking; 

0.05 gn/N ft3 

(0.1 g/m3) 

Steel making 0.2 gn/N ft3 

(0.46 g/m3) 

H 2 S 0 4 , S O s Any trade, industry, or 
process except: 

0.1 gn/N ft3 (0.23 
g/m3) as S0 3 

H2SO., manufacture by 
chamber process 

H 2 S 0 4 manufacture by 
contact process 

2.0 gn/N ft3 

(4.6 g/m3) 

3.0 gn/N ft3 

(6.9 g/m3) 

Limit is total of all 
acid gases includ
ing N O x & H N 0 3 

N O x , H N 0 2 Any trade, industry, or 
process except: 

N H O a manufacture 

1.0 gn/N ft3 

(2.3 g/m3) 
2.0 gn/N ft3 

(4.6 g/m3) 
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Table 10. Continued 

Pollutant Applicable to Permitted Notes 
Maximum 

F, HF, inorganic 
F compounds 

Any trade 0.05 gn/N ft3 

(0.1 g/m3) as HF 

CI Any trade 0.05 gn/N ft3 

(0-23 g/m3) 

H 2S Any trade 5 ppmv/v 

Pb, As, Sb, Cd, 
Hg, Cu or any 
compound 
thereof 

Any trade 0.01 gn/N ft3 

(0.02 g/m3) total 
as element 

A l l premises with fuel-burning equipment ( inc luding incinerators) capable 
o f c o n s u m i n g 0 . 5 M T of coal or its equivalent are scheduled. 

Su lphur d iox ide is cont ro l led by regulating c h i m n e y heights accord ing to 
the U n i t e d Kingdom M e m o r a n d u m 2 5 / 6 3 , as in Western Austral ia . T h e su lphur 
content o f fuel o i l is l imi ted to 3 percent by weight throughout the state. Tab le 
10 gives the major standards o f concentrat ion for air impuri t ies current i n 
Queens land . Tests are based or adjusted to a flue-gas carbon d iox ide content 
o f 12 percent for boilers and incinerators. 

T a s m a n i a 

A t m o s p h e r i c po l lu t ion prevent ion regulations made under the E n v i r o n 
ment Protect ion Act o f 1973 apply to both fixed and mob i l e sources o f air 
po l lu t ion . Scheduled premises are l icensed and inc lude a l l fue l -burn ing 
installations, chemica l plants, cement works, ho t -mix plants, c rush ing and 
g r i n d i n g works, and p r imary metal lurgical works. In-service m o t o r vehicles 
are requi red to meet gaseous and smoke emiss ion l imits . 

If fuel o i l conta in ing more than 1 percent su lphur is used, the height o f the 
ch imney must be approved by the director o f Env i ronmen ta l C o n t r o l . 
C h i m n e y heights are calculated generally i n accordance with U n i t e d Kingdom 
M e m o r a n d u m 2 5 / 6 3 . 

T h e lead content o f gasoline is regulated. 
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AIR P O L L U T I O N R E S E A R C H 

In the 1960s, little research focused on air po l lu t ion . C o n t r o l agencies 
were newly established and were busy getting started. E q u i p m e n t was still 
relatively unsophist icated and available staff was restricted. Fur thermore , 
fund ing in those early days was l imi ted , and, while some very g o o d work was 
done, it was l imi t ed in scope. T h e scene has now changed. Several o f the 
con t ro l agencies are now large and wel l funded and have sophisticated, 
m o d e r n equ ipmen t at their disposal . 

T h e C o m m o n w e a l t h Scientific and Industr ial Research Organ iza t ion 
( C S I R O ) is engaged actively in a variety o f programs invo lv ing several o f its 
D iv i s ions{Env i ronmen ta l Physics, A tmosphe r i c Physics, and C l o u d Physics). 

A majority o f Austral ia 's universities have env i ronment departments and 
often r u n several research programs. 

Large industr ia l organizat ions also carry out research; and there w o u l d 
not now be any major industr ial under taking that d i d not have at least one 
env i ronmen t officer. A l l the major indust r ia l organizat ions have wel l -
e q u i p p e d and well-staffed env i ronment departments. 

M a n y papers have been and are still be ing publ i shed . T h e work has been 
concerned ma in ly with m o n i t o r i n g and cont ro l techniques. The re has been 
practical ly no work on health effects; interest in this field seems to have 
started on ly recently. 

Some major cooperative studies, however, are now underway, and a br ie f 
account o f these w i l l give some idea o f the scope o f present day work in 
Aust ra l ia . 

The Australian Baseline Air Moni tor ing Station" 

T h i s is Austral ia 's con t r ibu t ion to the W o r l d Meteoro logica l Organ iza 
tion's efforts to set up g lobal background air mon i to r ing . 

A m o n i t o r i n g station has been set up on Cape G r i m o n the northwest 
corner o f Tasmania . Situated just inside the " roa r ing forties," it receives the 
prevai l ing westerly winds for a large part o f the year. Those parcels o f a i r that 
travel over water for l ong distances are suitable for de te rmin ing background 
concentrat ions. 

T h e station is operated by the C o m m o n w e a l t h Depar tment o f Science, 
and most programs are carried out by C S I R O , but universities also take part. 
Regular measurements inc lude carbon d iox ide , halocarbons, oxides o f 
ni t rogen, ozone , aerosol particlesj radiation, and turbidi ty, as wel l as 
precipi ta t ion. 

T h e station has been operat ing since 1976. O n e early result shows that the 
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concentra t ion o f freon at the end o f the first 12 months of operat ion was on ly 
I i n 10' 2 , w h i c h is p robab ly negligible. T h i s figure increased by 20 percent 
d u r i n g these 12 months , however, a trend consistent with measurements 
elsewhere. 

The Sydney Oxidant Study 

Sydney, wi th a popu la t ion o f 3 m i l l i o n and a relatively unfavorable 
geographical posi t ion, suffers f rom an increasing photochemica l smog 
p r o b l e m , wh ich started in the late 1960s and early 1970s. 

In 1975, the S P C C began a major study o f the p rob lem. Th i s study, known 
as the Sydney O x i d a n t Study, was funded and coordina ted by the S P C C and 
inc luded , as participants, the S P C C itself, Macqua r i e Univers i ty (School o f 
Earth Sciences), C S I R O (Div is ion o f Process Technology) , and Sydney 
Univers i ty (School o f Mechan ica l Engineering). 

The Latrobe Valley Study 

T h e objectives o f this s tudy" are: 

1. to m o n i t o r and describe air qual i ty in the Latrobe Valley; 

2. to m o n i t o r the meteorology involved in the dispers ion o f emissions 
to the air; 

3. to make an inventory o f emissions to the air f rom exist ing and 
projected sources; 

4. to develop mathematical models descr ib ing the behavior o f emis
sions to the air; 

5. to examine measurements o f air qual i ty and make air qual i ty 
projections in relation to the regional air qual i ty protect ion policy, 
and to consider the technical aspects o f opt ions for regulating 
emissions. 

In an area approx imate ly 60 m i l ong by 40 m i wide there wi l l be 18 
m o n i t o r i n g stations. O f these, 11 fixed and 3 m o b i l e laboratories w i l l 
mon i to r air quality. The remaining 4 stations wi l l be pr imar i ly meteorological, 
each equ ipped with a 110 m tower for mul t i -height measurements. These 
towers w i l l be operated by the Electrici ty C o m m i s s i o n . A n o t h e r 3 air qual i ty 
stations wi l l be operated in urban locations in the area by the E P A . 
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THE SETTING O F S T A N D A R D S 

In the beginning—that is i n the late 1950s and early 1960s—Austra l ian 
regulatory authorities tended to fol low the Bri t ish "best practicable means" 
approach , and any emiss ion standards adopted were generally also cop ied 
from those in use in England . 

A t that per iod , the p r inc ipa l p rob lems were smoke and dust, and these 
were relatively easily dealt with. Industry d i d resist reguladon to some extent, 
but not with any great show o f de terminat ion in view o f the highly visible 
nature o f most o f the po l lu t ion . 

T h e beginnings o f the env i ronmenta l movement in Aus t ra l ia date f rom 
the mid-1960s. 

In the absence o f m o n i t o r i n g data, assertions made both in the press and 
at p u b l i c meetings alleged unspecified high levels o f air po l lu t ion . A n y air 
p o l l u t i o n was usually intensified in times o f persistent inversions when p o o r 
vis ibi l i ty gave substance to the complaints . It is generally agreed that the 
inc idence o f poor vis ibi l i ty is caused by air po l lu t ion , but the precise nature o f 
this haze is not known; neither is the compos i t i on o f the b r o w n haze w h i c h 
can be seen over a l l the large cities when approach ing by car or by plane. 
M a c q u a r i e Univers i ty in Sydney has been given a federal government grant to 
solve this p r o b l e m . 

T h e regulating authorities du r ing that per iod responded to the p u b l i c 
pressure by t ightening their standards gradually. In the absence o f local 
m o n i t o r i n g data, emiss ion standards c o u l d not be based o n perceived needs. 
Consc ious ly or unconsciously, the practice evolved o f selecting the most 
stringent standard that cou ld be found in the literature and p ropos ing this for 
local use. T h i s enabled regulating authorities to appear very strict and 
a l lowed them at the same time to exercise discret ion with offenders w h o 
found it imposs ib le to meet these standards. 

U p to about 1970, staffs o f clean air branches were very smal l , and their 
capacity for act ion was l imi t ed accordingly. M o n i t o r i n g was restricted to 
smoke, dust fallout, and su lphur d iox ide , wh ich was in accordance wi th 
available equ ipmen t and the preoccupat ion o f the times. C o n t r o l act ion was 
l imi t ed generally to approval o f new plants and to at tending to compla in t s 
received. 

T h e env i ronment movemen t was, o f course, never organized as such. It 
received its most vocal support , however, f rom some intellectuals, many o f 
them o n the staffs o f universities and other tertiary teaching institutions, as 
wel l as f rom the trade u n i o n movement . Chief ly , i twas the radical w ing o f the 
u n i o n movement wh ich took extreme envi ronmenta l views. 

In time, the L a b o u r party, associated with the trade u n i o n movement , 
adopted an envi ronmenta l view and took to castigating the government o n 
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env i ronmenta l affairs i n a l l those states where a L ibe ra l party government 
was in power. Governments , in a l l states whether L a b o u r or L ibe ra l , 
responded by appropr ia t ing more funds for their regulating agencies and for 
expand ing their functions. T h i s resulted, in most cases, in the setting up o f 
independent env i ronmenta l protect ion agencies responsible either to the 
Min i s t e r o f Conserva t ion or at least to a minis ter other than the Min i s t e r of 
Hea l th . 

Nevertheless, just i f icat ion for stricter standards has always been based o n 
health grounds generally wi thout any evidence. 

W h i l e the emiss ion standards in the early 1960s were cop ied almost 
exclusively f rom the relevant Bri t ish standards, they are now being taken in 
a lmost a l l cases f rom A m e r i c a n literature a n d f rom U . S . pub l i shed standards. 

AIR P O L L U T I O N A N D H E A L T H 

N o real debate occurred o n the health effects o f air po l lu t ion d u r i n g the 
1960s, due p robab ly to a complete absence of data. N o med ica l work was 
done i n Aust ra l ia d u r i n g the per iod , and any medica l effects reported were 
caused by escape o f toxic gases d u r i n g indust r ia l plant breakdowns rather 
than by general air po l lu t ion . 

N o w , however, debate has been underway for several years. Because o f the 
low su lphur content o f Aust ra l ian indigenous fuels and the cont ro l o f the use 
o f impor t ed fuel o i l , su lphur d iox ide is not considered a p rob lem. Interest 
centers o n photochemica l smog—ozone , oxides o f nitrogen, and lead, 
respectively. 

T h e si tuation with regard to pho tochemica l smog has been s u m m a r i z e d 
by Dr. A l a n B e l l , 3 0 un t i l recently Director o f the Div i s ion o f Occupa t iona l 
Hea l th and Radia t ion C o n t r o l o f the Hea l th C o m m i s s i o n o f N e w South 
Wales. H e took issue with a statement made frequendy in Aus t ra l ia to the 
efTect that t ' photochemical smog in Sydney is a major p r o b l e m and the level is 
as h igh, or a lmost as h igh as in Los Angeles ." 

In fact, Be l l noted that the frequency o f higher levels o f ozone (0.15 ppm) 
was variable f rom year to year, and these levels were sometimes restricted to 
on ly one o f several m o n i t o r i n g stations. Peak levels o f 0.3 p p m c o u l d be 
expected each year, but the n u m b e r o f occasions was uncertain. 

T h e pho tochemica l smog p r o b l e m in M e l b o u r n e d i d not appear to be as 
serious as that o f Sydney. 

N o n e o f the state health departments were aware o f any adverse effects on 
health from photochemica l smog in their respective areas. N o cases o f eye 
irr i ta t ion had been reported officially. A l so , no evidence existed that asthma 
attacks increased d u r i n g the oxidant potential months . O n the contrary, the 
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n u m b e r o f prescriptions dispensed quarterly for asthma treatment drugs 
decreased significandy d u r i n g these periods. Dr . Be l l , however, caut ioned 
against re ly ing too m u c h o n these findings. 

The re appears to be on ly one documen ted episode of g roup respiratory 
i r r i ta t ion thought to be caused by photochemica l smog—the so-called 
Sylvania School episode. 

O n a day when the S P C C had, by chance, de te rmined the ozone level close 
to the school , 13 boys p lay ing football and basketball compla ined , after 30 
minutes, o f chest pains and shortness o f breath, wh ich persisted for VA hr 
despite resting. T h e boys, whose average age was 13, were taken to a hospital 
and recovered complete ly after 2 to 3 hrs. A l l had been wel l o n the m o r n i n g o f 
the episode except one who had a sore throat and another who had 
bronchi t i s . O n l y the sports master c o m p l a i n e d o f eye irr i tat ion. 

T h e ozone level had been 0 .20-0 .22 p p m ; the h u m i d i t y was h igh and the 
temperature 2 8 ° C . N o specific cause for the boys' d iscomfort was found , 
and the h igh ox idan t level was considered to be the cause. 

A 1972/73 medica l investigation showed that Sydney ch i ld ren at tending 
schools in po l lu ted areas d i d not have a higher incidence o f p u l m o n a r y 
condi t ions than other c h i l d r e n . 3 1 

T h e proposed Vic to r i an State E n v i r o n m e n t Protection Pol icy for the A i r 
E n v i r o n m e n t gives ambient objectives for oxidants (measured as ozone) and 
averages over 1 hr at three levels (ppm): 

Acceptable 0.10 
Detr imenta l 0.15 
Aler t 0.25 

T h e N H M R C i n O c t o b e r 1979 r e c o m m e n d e d an hour ly average o z o n e 
level o f 0.12 p p m not to be exceeded o n more than 1 day per year. A wa rn ing 
is to be issued when the level is expected to go above 0.25 p p m . 

Dr . Be l l considers these figures too low and believes 0.2 p p m w o u l d be an 
appropr ia te goal for Austral ia 's capital cities. 

T h e V i c t o r i a Hea l th C o m m i s s i o n believes that bo th the acceptable level o f 
0.10 p p m and the detr imental level o f 0.15 p p m are too low. These levels 
have been exceeded in M e l b o u r n e o n numerous occasions in recent years 
wi thout any evidence o f resultant i l l health. N o object ion is made, however, 
because the proposed levels w i l l not be economica l ly disruptive. 

T h e c o m m i s s i o n o n the other hand believes that an alert level o f 0.25 p p m 
is l ikely to be highly disruptive to the c o m m u n i t y without health benefit . 3 2 If 
an alert level is felt to be necessary, it shou ld be established j o i n d y o n med ica l 
and engineer ing grounds, and the emergency abatement plans shou ld be 
clearly spelt out at the same time. 

T h e draft ing o f Victor ia ' s po l icy was done by consultants. A i r qual i ty 
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standards were developed for the consultants by a well-known Melbourne 
physician specializing in respiratory diseases. No references or explanations 
were given either in the draft policy document or in the explanatory notes 
issued with it. The consultant answered questions at public meetings, 
however. The references he quoted were, in the main, American. 

The other pollutant which has been controversial is lead. In 1976, gradual 
reductions in the lead contents of gasoline were enacted in New South Wales, 
Victoria, and Tasmania, and later in other states. The reductions were 
opposed by the oil industry on the grounds of increased petrol consumption; 
a lead filter was proposed as an alternative. Simultaneously, medical opinion 
was submitted by medical authorities to the effect that there was no evidence 
mat lead in air caused any adverse health effects. 

While this was conceded by the Victoria EPA, the proposed regulations 
were upheld on the grounds that they would be a reasonable precaution 
against possible as yet undetected effects on children. In the meantime, lead 
in air became a political issue, used mainly as an argument against freeways in 
urban areas. 

The oil industry has continued to develop and propagate the lead filter. 
Victoria's policy now proposes an acceptable lead level of 1.5 /ig/m 3 

averaged over a 30-day period. The Health Commission does not believe mat 
this level can be substantiated on scientific grounds. They are aware, however, 
that this level has been accepted by some health authorities in the United 
States and that there are many authorities who would regard the scientific 
evidence as sound. 

The commission believes the issue should be held in abeyance until the 
report of the U. K. working party under Professor PatrickJ. Lawther has been 
submitted. 3 3 

Two practical studies on lead have been carried out in Australia3 4—one in 
Sydney and the other in Melbourne. Both endeavored to determine whether 
lead in the air contributed significandy to lead levels in the blood of school 
children and whether it caused behavioral problems. The two studies came 
to exacdy opposite conclusions; the Sydney study found that lead in the air 
had a definite deleterious effect, while the Melbourne study found no 
discernible effect at all. 

It should be noted also that the other levels proposed in Victoria's policy 
(ie, for sulphur dioxide, oxides of nitrogen, and carbon monoxide) also were 
considered too low because they could not be substantiated on medical 
grounds. 
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E N E R G Y A N D P O L L U T I O N 

With a population approaching 15 million, the Australian people account 
for about 1 percent of world energy consumption. Consumption per capita 
of about 200 X 10 9J, however, is only about four-sevenths of the American 
level. Unless there is a fundamental modification in the pattern of life, the 
present total consumption in the order 2.6 X 10 I SJ of energy per year is also 
likely to increase substantially by the end of the century. Indeed, in 1973 the 
Australian Department of Minerals and Energy envisaged a fivefold increase 
by then. This forecast was based upon an assumption of a substantial increase 
in per capita consumption and on a population of some 23 million. 

In 1975, the National Population (Borrie) Inquiry (First Report)35 em
phasized that there had been a fundamental shift in community attitudes to 
family size, one which was leading to a sharp reduction in fertility and 
opening up the prospect of an early though unplanned attainment of zero 
population growth. Although a large number of alternative assumptions were 
made, the report chose one set of assumptions as the most realistic, that is, 
continued net immigration at an average of 50,000 persons per year and a 
decline in total fertility to a net reproduction rate of 1.00 by 1975/76, with this 
level of fertility remaining constant over the remainder of the century. The 
result of these assumptions would be a national population at the year 2000 
of about 17.6 million, an increase of 4.48 million over the 1973 population. 
National energy consumption, under the influence of this one factor, would 
increase therefore by only one-third, substantially less than previously 
envisaged. O n the other hand, a continuing consumer demand for higher 
living standards and a vigorous growth of high energy consuming industries 
could lead readily to a doubling of per capita consumption. Although 
uncertainties abound, it seems a likely outcome that Australian national 
energy consumption may increase by a factor of about 3 by the turn of the 
century. 

O f greater concern from an air pollution aspect is the forecast population 
growth to 17.6 million. Nearly 80 percent or about 14 million would live in 
the ten largest cities: Sydney, Newcastle, Wollongong, Melbourne, Geelong, 
Brisbane, Adelaide, Perth, Hobart, and Canberra. Sydney and Melbourne 
could have populations of up to 4 million each, although an apparendy 
increasing preference for smaller cities could ease the situation. In general, 
these cities are in natural basins around bays, or near rivers, or in 
predominandy flat areas with backdrops of mountain ranges. In consequence 
of topography and meteorology, many of these locations have periods of 
poor natural ventilation when pollutants tend to accumulate. The problem 
would be aggravated by increases in population, the processes of urbanization, 
choice of transport modes, and the concentration of industry. 
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Table 11. Summary of Estimated Major Emissions from Australian Sources 1964-1985 

Year 

1964 1968 1972 1976 1980 1985 

Totals 106 MT 7.9 9.8 11.3 13.7a 16.63 21.0a 

Pollutants (96) 100 100 100 100 100 100 

Particulates 16 16 18 IS 18 20 

S0 2 13 13 11 12 13 13 

CO 53 52 51 50 48 46 

Hydrocarbons 11 H 12 12 12 10 

N O x 7 8 8 '8 7 11 

Sources {%) 100 100 100 100 100 100 

Stationary 17 15 13 18 18 21 

Refuse burning 5 5 6 7 8 8 

Transport 42 43 46 36 b 35 b 33 b 

Chemical manufacturing 5 5 6 7 7 7 

Agriculture 15 15 9 10 9 8 

Metallurgy 8 9 12 16 17 17 

Minerals 5 5 5 5 5 5 

Refineries 3 3 3 1 1 1 

a The predictions are a 5 percent/year growth, which is in close agreement with growth rates 
based on fuel consumption estimates by the former Australian Department of Minerals and 
Energy, and with extrapolations based on per capita consumption and demographic 
predications. 

b This decrease is the predicted effect of motorcar emission controls. 

SOURCE: W. Strauss and R.G. Cromie, unpublished calculations, 1975. In Air Pollution, by 
A. Gilpin, University of Queensland Press, 1978. 

Table 11 is a summary of estimated major emissions from various sources 
in Australia. 
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Hence, a need exists for a national strategy for air pollution control to be 
developed under the auspices of the Australian Environment Council. A 
national strategy could involve a number of objectives reasonably attainable 
by the Australian public. These could be to: 

1. achieve W H O and N H M R C long-term goals for air pollution levels 
by the end of the decade; 

2. achieve in the long-term a decreasing reliance on fossil fuels 
through increased deployment of solar energy, simultaneously 
bypassing the nuclear age; 

3. promote a shift of unavoidable discharges from low-level emission 
points (ie, use higher and fewer chimneys); 

4. divert high-sulphur fuel oils to plants designed for high-level 
dicharges; 

5. impose an upper limit of 2.5 percent sulphur on all fuel oil used in 
Australia and much lower limits in the principal urban areas; 

6. promote the use of smaller vehicles and reduce vehicle access to 
central business districts; 

7. introduce progressive vehicle taxes based upon both engine 
capacity and fuel consumption; 

8. increase the role of public transport in the movement of people; 
9. improve house insulation; 

10. restrain advertising aimed at promoting energy use; 
11. promote fuel efficiency and conservation, particularly for petro

leum-derived fuels; 
12. seek continuous refinements and improvements in the design and 

reliability of air pollution control techniques; 
13. promote cost/benefit studies of air pollution control methods in 

order to achieve some degree of balance between the marginal 
costs of control and the marginal benefits to be obtained; and 

14. relate national air pollution control strategy to national energy 
policies as these develop. 

Until recently, air pollution and its control were largely the concern of 
environmental and public health administrators in state and local govern
ments, of scientists and engineers, and io a lesser extent of members of the 
medical profession. Air pollution control agencies tended to be attached to 
or within state departments of health. During the last few years, however, air 
pollution has attracted the attention of ecologists and economists. 

Ecologists have demonstrated that many of the activities of people involve 
damage to our ecological systems. Economists have stressed the importance 
of achieving the right priorities when devoting substantial resources to the 
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reduction of various forms of pollution and to the protection and enhance
ment of the environment. 

The various forms of pollution can no longer be tackled piecemeal and in 
isolation; in turn, all form part of the much larger subject of the human 
environment. This broader perspective embraces air pollution; land pollu
tion; water pollution of rivers, estuaries and oceans; noise pollution; the 
planning and location of cities and suburbs; land use; the conservation and 
best use of natural resources; transport modes; and aesthetic considerations. 

In turn, the subject of the human environment cannot be divorced from 
that larger framework of human society itself in all its economic, social, 
security, and environmental aspects. The need for greater coordination 
between these many pans has resulted in larger and more comprehensive 
pollution control and environmental agencies and in the need for links 
between these agencies and other branches of government. A broader 
contact with the public and with voluntary bodies has been achieved. The 
scene has changed significantly in the last five years. 

This said, it must never be forgotten that the purpose of coordination is to 
promote a better overall result without inhibiting the dynamism of progress 
in particular areas. In the area of air pollution control, continued vigilance is 
necessary, and much remains to be done if Australians are not to succumb to 
the insidious effects of the vasdy increasing volumes of "aerial sewage" arising 
from combustion and other sources. 

E C O N O M I C S 

In the 1960s, the cost of air pollution control was not a major issue; the 
situations that had to be corrected were usually glaring, and the cost of the 
remedies generally not excessive. Exceptions to this existed, of course, but in 
most cases industry complained on principle against being forced to spend 
money unproductively. In many cases, however, it could be shown that 
improved practices also led to significant savings, especially in the control of 
combustion. 

Regulating authorities were generally helpful in the case of industries that 
were struggling, but there were, of course, instances where hopelessly 
obsolete plants had to shut down because compliance with regulations or 
rebuilding of the plant was totally uneconomical. 

The situation changed considerably in the 1970s when emission standards 
became more stringent and in particular when regulating authorities started 
to include oxides of nitrogen in their chimney height calculations. Some 
spectacular expenditures were at times demanded, chiefly of large industries. 
Tightening of particulate emission standards also was responsible for some 
very high costs. Environmental agitation on the part of concerned groups 
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intensified the argument and was responsible also for some very high 
expenditures. 

The best known example in Australia is that of the Newport Power Station. 
In 1973, the State Electricity Commission of Victoria applied for a waste 
discharge license for a 1000-MVV natural gas fired power station at Newport 
in the Melbourne metropolitan area. The commission had designed the 
plant with the most advanced pollution control equipment available and had 
planned for 600-ft high stacks. 

The EPA issued a license insisting on very strict conditions of monitoring 
and compliance. At this stage, several trade unions banned construction of 
the station, labelling it a health hazard. 

After a lengthy interval of inactivity, a review panel convened and finally 
reissued the license but reduced the size of the station to 500 M W . 3 6 The 
panel concluded that the complete relocation of the station outside the 
metropolitan area would cost USS115 million (SA100 million) and could not 
be justified on economic grounds. 

The unions persisted in their ban, and construction was eventually started 
using nonunion labor. In the meantime, a gas turbine station had to be 
erected in the Latrobe Valley to prevent power shortages. This again was very 
cosdy and caused an environmental debate of its own. 

The unions have not withdrawn their opposition to the station; one 
prominent union official recendy stated that the Labour party, if it came to 
power in Victoria, would not permit the station to be operated. 

In Victoria, the questions of whether a licensing authority could or was 
required to take into account the possible economic consequences for the 
community and the licensee in setting license conditions on waste discharges 
was explored in the case of The P h o s p h a t e C o - O p e r a t i v e C o m p a n y of A u s t r a l i a L t d . 
v. The E n v i r o n m e n t P r o t e c t i o n A u t h o r i t y of Victoria i n 1977.*'" 

The company concerned had obtained from the EPA a license for one of 
its contact plants used for manufacturing artificial fertilizers. The license 
carried a number of conditions, oneofwhich prohibited the commencement 
or continuation of start-up operations if offshore winds were blowing. The 
appellant objected to this condition, imposed for the control of acid gases, as 
being too onerous. An appeal was lodged with the Environment Protection 
Appeal Board, as provided for under the Environment Protection Act of 
1970; the board varied the terms of the condition in a manner which did not 
satisfy the appellant. The appellant appealed to the Supreme Court of 
Victoria under Section 36(3) of the act (right of appeal on a question of law 
only). The Supreme Court found in favor of the authority, and the appellant 
then appealed by special leave to the High Court. 

The appeal was limited to two questions that were dealt with in the 
Supreme Court. One of these questions became material; namely, the 
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question of whether the authority or the board, when imposing or varying 
conditions in a license, might or ought to take into account the economic 
consequences to the community or to the appellant of the imposition of the 
conditions, or to take into account the utility to the public of the appellant as a 
license holder. It was common ground on the hearing of the appeal to the 
High Court that the matters which the board might take into account upon 
an appeal to it from the authority could not extend beyond those which the 
authority might consider when determining an application for a license to 
discharge waste. 

It was held by the High Court that neither the authority nor, on appeal, the 
board may, in determining whether a license under the act should be granted 
or what conditions should be imposed or varied as the case may be, have 
regard to(l) the economic consequences to the community of the imposition 
of the conditions, or (2) to the utility to the public of the operations affected by 
the license, or (3) to the economic cost to the holder of the license of the 
imposition of the conditions, because, among other reasons: 

1. The Environment Protection Act places upon the authority and the 
appeal board the responsibility of concentrating on the question of 
environmental gain or detriment, regardless of the related economic 
consequences or the matter of public interest. The authority's 
essential role is to determine whether the effect of a discharge will 
involve the creation of a condition of pollution. 

2. The provisions of the act contain nothing in the nature of a positive 
direction to take into account economic consequences or the matter 
of public interest, nor anything to suggest that the authority or the 
board should engage in a process of balancing the one consideration 
against the other. 

3. The provisions of the act contain generally indications contrary to 
the suggestion that the authority or the board may or must have 
regard to economic consequences or to the matter of public interest. 
Under the act, neither body is to contain members chosen for their 
expertise in the field of economics or as financial or industrial 
experts; instead, heavy emphasis is placed upon environmental 
control skills, indicating that it is in this field that the work of both 
bodies will lie. 

Nonetheless, the High Court recognizd that under the act the authority 
could recommend to the Governor-in-Council a state environmental pro
tection policy which, upon declaration, would need to be observed in respect 
of the environment generally or any part of it. It was conceivable that such 
policies might require that, in particular localities, the needs of industry 
should be catered to. In the case under appeal, no such policy had been 
declared for the area. 
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The law was, in the view of the High Court, quite clear, although a 
member of that court, Justice Stephen, noted that some might think that 
implementation of the act "remorselessly pursued must lead to curious and 
perhaps unforeseen consequences of considerable detriment to the com
munity as a whole. s n 

This decision has sparked considerable discussion, and the authority has 
since convened a seminar to discuss the problem. Engineers and legal 
experts participated. The main conclusion was that economics could and 
should betaken into account at the time of policy formulation. As yet, there is 
argument as to how this should be done. 

There is not much information as to cost of air pollution control in 
Australia. The cost of air pollution control in New South Wales, however, is 
rising as the problem becomes more complex. Economic analysis will play an 
important part in future control programs, with knowledge of present and 
projected control costs as essential input. 

Some annual rates of expenditure on pollution control for New South 
Wales have been estimated by J .D. Court with reasonable confidence as 
follows (in millions of 1977 dollars): 

USS $A 

Stationary plant—capital 30.8 27 
Stationary plant—maintenance 28.5 25 
Petrol-driven vehicles—retail price 13.7 12 
Administration of Clean Air Act 1.1 1 

Expenditure per year is currently about USS 19.6 million (SA17 million) 
and could rise to about USS46 million (SA40 million) by 1985 if satisfactory 
air quality is to be maintained. The most rapid increase will occur in the 
control of the "emerging" pollutants, such as photochemical smog, although 
urban growth will necessitate expenditure on "traditional" pollutants, such 
as acid gases. Table 12 analyzes capital expenditure on controls in New South 
Wales in a national context. 

These costs indicate the profound influence of the activities of the SPCC 
upon others, and emphasizes the care that will be needed in weighing costs 
against benefits in the development of policies. The commission is meeting, 
in the air pollution control field, the most severe challenge of any environ
ment agency in Australia. The New South Wales government alone in 
Australia is implementing Stage 3 of A D R 27A for petrol vehicles in 
recognition that Sydney has more pressing problems than elsewhere. 

What appears to concern industry most, however, is the presumption that 
there can be no compromise where human health is concerned, and that any 
level of control could be made mandatory as soon as it appears technically 
feasible, regardless of cost. A cost/benefit approach, therefore, is being 



Table 12. Capital Expenditure on Air Pollution Control Equipment (All Types, N . S. W., 1978, $A Thousands)* 

Industry 197S 1974 1975 1976 1977 
N.S.W. 

Average/year 
(73-77) 

N.S.W. 
Proportion of 

National 

Australia 
Average/year 

Cement works 130 40 3,120 230 90 722 .32 2,260 

Ceramic works 770 1,410 720 1,500 940 1,068 .40 2,670 

Chemical works 1,860 2,040 1,570 2,190 1,950 1,922 .40 4,800 

Coal industry works 560 2,440 4,170 3,320 2,000 2,498 .45 5,550 

Coke works 510 1,610 2,330 520 490 1,092 .50 2,180 

Concrete batching works 240 270 220 360 210 260 .33 790 

Fuel-burning equipment 4,630 11,640 17,050 3,410 4,020 8,150 .45 18,110 

Grinding and milling works 1,570 710 1,180 800 870 1,026 .36 2,850 

Metal works 1,700 1,670 1,230 1,020 1,550 1,434 .36 3,980 

Oil refining and storage 3,280 150 170 8,330 3,740 3,134 .36 8,710 

Premix bitumen plants 90 340 100 190 220 188 .36 520 

Primary metallurgical 1,340 5,910 15,060 4,740 5,920 6,594 .36 18,320. 

Scrap recovery works 120 140 110 160 70 120 .36 330 

Other (nonscheduled) 300 300 300 300 300 300 .36 830 

Total 17,100 28,670 47,330 27,070 22,370 28,508 .40 71,900 

SOURCE; N. S. W. expenditure data derived from the results of a study by the N. S. W. SPCC.J. Court and R. Couglin, An Analysis of Air Pollution 
Control Costs in N. S. W., 19 May 1978. 

NOTE: Extrapolation of N. S. W. expenditure to Australian average annual expenditure based on N. S. W. and national production and population 
statistics. 

* SA100 thousand = USS115 thousand. 
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increasingly advocated even though the attendant difficulties are recognized. 
The argument is less against presently imposed high costs but against the 

presumption that regulating authorities could at any time demand im
provements which might increase costs many times. It is believed by industry 
that large escalation of costs should thus be made subject to government 
decision with full recognition of the consequences involved. 

The only point at which the need to conserve fuel and the air pollution 
control requirements clash in Australia is motor transport. Motor fuel has to 
be imported. Although only one-third of the country's needs is imported at 
present, this will increase in the future. 

Controls on motor vehicle exhaust emissions were introduced in Australia 
in 1975 and already, have been outlined. The third stage of this regulation 
(ADR 27A) came into operation in 1979. It did not actually call for lower 
emission standards but for proof that the required emission standards would 
be maintained for 80,000 km. 

Following an intensive campaign by car makers and others, chiefly the 
farm lobby, the Australian Transport Advisory Committee decided to 
postpone introduction of Stage 3 until 1981. This was followed by a further 
campaign to postpone the introduction to 1985, or alternatively abandon it 
altogether, or even scrap existing controls. Fuel penalty of 5 percent or even 
higher was claimed. 

While a majority of the states were in favor of further postponement. New 
South Wales and South Australia threatened "to go it alone." Both states had 
a Labor government at the time. 

The debate is continuing, and further investigations will be made. 
The National Energy Advisory Committee (NEAC) has recommended 

that lead levels in gasoline be increased to conserve fuel, but so far state 
governments have not acted on this. O n the contrary, New South Wales and 
Victoria proceeded with planned staged reductions. 

S O M E E C O N O M I C PERSPECTIVES 

In the early part of the twentieth century, Professor A . C . Pigou (1877 — 
1959) of Cambridge constructed his economics of welfare around the 
proposition that social benefits and social costs were distinct from private 
benefits and private costs.39 Hence, to maximize welfare, all these costs must 
be considered. 

Pigou's theme was that, in general, industrialists are interested not in 
social but only in the private net product or profit of their operations. Self-
interest will tend to bring about equality in the values of the marginal private 
net product of resources invested in different ways; but it will not tend to 
bring about equality in the values of the marginal social net product, save in 
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those rare instances when the marginal private and marginal social net 
product happen to coincide . W h e n there is a divergence, self-interest w i l l not 
tend to m a x i m i z e national welfare. H e envisaged that when social and private 
net products differed, they shou ld be brought into equali ty by government 
action —for example, by appropriate taxation. 

P igou thus focused attention o n what are described today as external 
effects or "externali t ies ." These are costs and benefits caused by the activities 
o f an industry that are not reflected in the price at which the product is sold or 
do not influence the quantities purchased: costs not borne by those who 
occasion them and benefits not paid for by the recipients. 

T h e p r o b l e m in po l lu t ion cont ro l is not how to el iminate po l lu t ion 
completely, but how to seek out an " o p t i m u m " control a l lowing for the costs 
as wel l as the benefits o f abatement. O n an assumpt ion o f un l imi t ed 
resources for po l lu t ion control , there must come a point where further 
expendi ture cannot be matched by compensat ing benefits. T h e best point is 
reached when the marginal (additional) costs involved equal the marginal 
(additional) benefits. 

Th i s is to state the p r o b l e m wi th in the envi ronmenta l sector, however. 
Resources are never un l imi t ed , and wi th in this larger context the p r o b l e m 
may be restated as one involving: 

1. an efficient al locat ion o f l imi ted resources wi th in the po l lu t ion 
cont ro l and envi ronmenta l protection arena to ensure that the 
marginal costs in any direct ion do not exceed the marginal benefits; 
and 

2. an efficient al locat ion o f l imi ted resources between the po l lu t ion 
cont ro l and envi ronmenta l protect ion arena, and between this and 
all other possible uses o f such resources. 

W h i l e it is not difficult to obta in data about the cost o f abating po l lu t ion 
by different amounts in various industries, it is m u c h more difficult to obtain 
credible data about the costs o f envi ronmenta l damage and the benefits o f 
envi ronmenta l safeguards. In some instances, such as irri tation to house
wives or the pleasure o f l o o k i n g at clean bui ldings , cost and benefit 
quant i f icat ion presents formidable difficulties. 

T h e dec is ion maker (in this instance, government) is left to c o m b i n e what 
hard data are available on envi ronmenta l issues with a necessarily subjective 
j u d g m e n t o n the value o f the benefits. L o r d Ashby , formerly C h a i r m a n o f the 
Roya l C o m m i s s i o n o n Env i ronmen ta l Po l lu t ion in Bri ta in, suggested that, in 
respect o f env i ronmenta l matters, we live in an "age o f uncertainty." 1 0 As he 
has expressed it, there is uncertainty: 

• about the facts, 
• about what people think about the facts, and 
• about the future consequences o f present decisions. 
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Certa inly , i f you have the data you can draw a curve that shows the 
marginal cost o f abating po l lu t ion plotted against the amoun t abated; also 
another curve showing marginal damage caused by po l lu t ion plotted against 
po l lu t ion left in the air or water (representing the degree o f control). 

T h e point where the two curves cross is the op t ima l posi t ion o f p o l l u t i o n 
abatement. Beyond this o p t i m u m , damage done by p o l l u t i o n is less than the 
cost o f abat ing it; below this o p t i m u m , it is cheaper to abate po l lu t ion than to 
sustain the damage caused by not abating it. T h e curves, however, cannot 
measure adequately the value o f intangible costs and benefits and in any 
event take no account o f the interests o f future generations. N o set o f 
valuations is val id for all members o f a group. 

M o r e in format ion is certainly needed, for example , o n the physical and 
economic d imens ions o f impa i rmen t and damage. In 1969, the Senate Select 
C o m m i t t e e o n A i r Po l lu t ion observed: " A s far as the C o m m i t t e e is aware 
there are no total cost estimates for air po l lu t ion in Aus t ra l i a . " 

T h e commit tee went on to suggest that "an investigation into the cost o f air 
p o l l u t i o n in Aust ra l ia shou ld be undertaken without delay because it is on ly 
through an awareness o f the costs involved that all sections o f the c o m m u n i t y 
w i l l be prepared to meet the not inconsiderable costs o f c leaning the a i r . " 
Aust ra l ia still awaits such a comprehensive investigation, a l though a cost 
benefit ph i lo sophy has been beh ind most steps in air po l lu t ion cont ro l . 

M a n y o f the benefits o f control and the penalties for noncont ro l are not 
easily quantif iable in monetary terms o r even in physical terms. It is difficult 
to predict how m u c h photochemica l smog wi l l result from noncon t ro l o f 
m o t o r vehicles, and by how m u c h this w i l l prove adverse to health and 
welfare, let a lone express it in monetary terms. A t least the def ini t ion o f the 
costs and benefits has been m u c h improved . Decisions are made, often by 
government , about these matters. Victor ia 's government has decided, o n the 
advice o f its review panel, that the addi t iona l cost o f establishing the 
proposed Newpor t Power Station elsewhere cannot be just if ied in o rder to 
achieve on ly marginal gains in the ease o f air po l lu t ion cont ro l in the 
M e l b o u r n e airshed. N o reduct ion in air po l lu t ion at significant times w o u l d 
have been achieved. 

Despite the difficulties, both o f p r inc ip le and practice, the cost-benefit 
approach remains indispensable for po l icymaking . Personal judgments 
have to be made both about the consequences o f alternative policies and 
about their importance. A t the very least, a cost-benefit analysis provides a 
systematic compar i son o f choices. 

A m u c h more difficult task is to reconcile the wide diversity o f o p i n i o n 
wh ich exists in the c o m m u n i t y about what is at stake. T h e spectrum may be 
illustrated by reference to three views: 

1. Env i ronmen ta l po l lu t ion or degradation is a relatively s imple matter 
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of correct ing m i n o r resource misal locat ions. It is s imply a quest ion 
o f priori t ies. 

2. Unless economic growth and popu la t ion growth are brought to a 
halt, the wor ld is o n a course leading to the destruction o f humani ty 
caused by envi ronmenta l po l lu t ion , starvation, and the exhaust ion 
o f raw materials. Zero growth condi t ions must be achieved rapidly. 

3. W h i l e envi ronmenta l po l lu t ion and degradation are matters -of 
crucia l importance, economic growth is essential in order to finance 
the investments necessary to improve the environment . G r o w t h wi l l 
also stimulate the best results f rom science and technology. 

E N V I R O N M E N T P O L I C Y 

E n v i r o n m e n t and conservation pol icy must relate to other crucia l policies 
deal ing with the al locat ion o f resources. Four pol icy areas are defined below, 
a l though the d iv i s ion between them is necessarily arbitrary; the differences 
are largely a matter o f emphasis to ensure that a range o f pub l i c objectives are 
embraced adequately. 

E c o n o m i c Pol icy—to deploy fully the available factors o f p roduc t ion 
(land, labor, and capital) in such combina t ions and in such places as to 
p roduce the goods and services demanded by society at a m i n i m u m o f cost. 
T h e result may be a m i x e d economy (an economy with substantial pub l i c and 
private sectors) with varying degrees o f national p lanning . It may encompass 
a resources and energy policy. 

Social Po l icy—to modify where necessary the effects o f e conomic po l i cy to 
achieve equity, for example , a more equitable d i s t r ibu t ion o f after-tax 
incomes, support ive services for those unable to participate in the economic 
process, satisfactory hous ing for low- income groups, educat ion and fairness 
o f oppor tun i ty for self-help and advancement, and a h igh and stable level o f 
e m p l o y m e n t for all social groups. 

E n v i r o n m e n t and Conserva t ion Pol icy—to protect land and other re
sources ( inc lud ing the free goods o f air and water) from degradat ion due to 
overuse and misuse. T o some extent, envi ronment pol icy supports economic 
and social policies insofar as it ensures self-sustaining yields or protects areas 
o f natural beauty. It wi l l interrelate with any resources and energy policy. 

Na t iona l Settlement Pol icy—to c o m b i n e and b lend the three strands o f 
economic , social , and env i ronment policies to achieve an acceptable nat ional 
balance in popu la t ion dis t r ibut ion; in effect, to strike a balance between 
efficiency, equity, and ecological considerat ions wi th in a spatial context. 

T o sum up, the pursui t o f envi ronmenta l qual i ty should a im at: 

1. the avoidance o f nuisance as measured by the absence o f just i f iable 
g rounds for compla in t ; 
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2. the avoidance o f adverse envi ronmenta l and physiological effects; 
3. the preservation and enhancement of visual amenity; and 
4. an a l locat ion of resources for envi ronmenta l measures that regards 

fully the alternative uses to which those resources might be put to 
achieve a rough balance o f marginal benefits to the .communi ty . 

" P O L L U T E R P A Y S " P R I N C I P L E 

T h e "po l lu t e r pavs" pr inc ip le is s imply an assertion that those who pol lute 
the air, the water, or the land should meet the full cost o f con t ro l l ing that 
p o l l u t i o n without the assistance o f direct subsidies f rom pub l i c funds or 
indirect suppor t through special tax relief. A p p l i e d as a p r inc ip le it certainly 
promotes efficiency in long-term resource al locat ion, but it may have serious 
implicat ions for an economy in some short-term or transitional circumstances. 
Whethe r such special circumstances can be found anywhere in Aus t ra l ia is a 
matter o f dispute. Certainly, industries ' pleas for tax relief have received 
short shrift at the hands o f C o m m o n w e a l t h treasurers. 

T h e costs o f con t ro l l ing po l lu t ion and o f p rov id ing for the protect ion o f 
the env i ronment generally vary considerably a m o n g industries, however, 
and a m o n g different kinds and ages o f industr ia l equipment . Industries vary 
in profitabil i ty, just as firms wi th in each industry vary in profitabili ty, whi le 
market situations both at h o m e and overseas also vary considerably at any 
one time and over time. If large po l lu t ion cont ro l costs are imposed suddenly 
o n an industry o f significance to the economy o r to a part icular sector or 
region, and that industry cannot readily muster the resources to correct 
shortcomings, then difficulties arise. T h e survival o f companies and their 
e m p l o y m e n t opportuni t ies may be at stake. 

T h e situation is c o m p o u n d e d when some control legislation allows 
considerat ion o f the quest ion o f costs and o f local condi t ions and c i r c u m 
stances.. T h i s k ind o f legislation allows a degree o f balance to be struck, both 
about standards o f control and about the time allowed for the implementa t ion 
o f measures. 

In 1972, the Austra l ian government endorsed the "po l lu te r pays" 
p r inc ip le as enunciated at the Un i t ed Nat ions Conference on the H u m a n 
Env i ronmen t held in S tockholm. As a m e m b e r o f the Organ iza t ion for 
E c o n o m i c Coopera t ion and Development ( O E C D ) , Aust ra l ia has also 
endorsed that body's Declarat ion o f Env i ronmen ta l Pol icy with its reference 
to the "po l lu te r pays" pr incip le . A t the 1978 Env i ronmen ta l E c o n o m i c s 
Conference held in Canberra , the minis ter for Env i ronment , H o u s i n g and 
C o m m u n i t y Development reaffirmed that the pr inc ip le remains one o f the 
kev elements o f the C o m m o n w e a l t h government 's envi ronment p o l i c y . " 

G. E. Li t t l ewood of the Queens land Confedera t ion o f Industry at the same 
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conference, '- said: " T h e fact that the pr inciple , when appl ied to industry, is 
concerned with first costs, and not with final costs, is on ly d i m l y appreciated 
by the general publ ic . Those familiar wi th the subject know that, in the final 
analysis, it is not the pol luter but the c o m m u n i t y which must pay through a 
range of e conomic consequences." 

Dr . N . E . N o r m a n , o f Austra l ian Paper Manufacturers L td . , at the same 
conference 1 , 4 commen ted on the effects o f high cont ro l costs, adding: 

The situation is further exacerbated bv a purist stance on the polluter paws 
principle. In contrast to most other O E C D countries which espouse this 
principle, Australia has done nothing to ameliorate the cost of pollution 
abatement measures instituted voluntarily or bv instruction. Apart from 
directly affecting the trading ability of Australia, the increased costs associated 
with pollution control are vet another inflationary stimulant. The cost of the 
product which is increased bv the cost of pollution control tends to be a basic 
material such as steel, glass, nonferrous meiaLs. paper and chemicals, so the 
cost increase can have an inflationary effect on the whole community. More 
widespread is the financial strain that a substantial investment in pollution 
control equipment can place on the resources of a company. 

For good measure, Dr. N o r m a n added: " T h e real p rob lem has come with the 
establishment o f bureaucracies requ i r ing well beyond reasonable po l lu t ion 
cont ro l measures." 

T h e Aust ra l ian M i n i n g Industry C o u n c i l has accepted that, in, the 
domest ic market, the "po l lu te r pays" pr inc ip le is "irrefutable for all 
compe t ing businesses are faced with s imi lar po l lu t ion control costs." 

In the internat ional trade in homogeneous products, such as basic 
minerals, however, die counci l sees Austral ia at a disadvantage. Compe t i t i on , 
it is pointed out, is often with deve loping countries, which are neither 
members o f the O E C D nor subscribers to the "pol lu te r pays" pr incip le . As 
the deve lop ing countries d o not, in general, subscribe to the same p o l l u t i o n 
cont ro l standards demanded by Aust ra l ian society, Austra l ian industry 
cannot- pass on the costs o f po l lu t ion control without r isking some loss in 
competi t ive posi t ion. 

T h e "po l lu t e r pays" pr inc ip le is valueless, the counc i l argues, unless it is 
adopted by all countries engaged in substantial international trade. For 
example , the U n i t e d States o f A m e r i c a gives bonuses to small businesses for 
po l lu t ion cont ro l assistance and allows five-year accelerated write-off periods 
to companies involved in capital outlay for po l lu t ion control ; Sweden has 
subs id ized " o l d " industries for new po l lu t ion cont ro l equipment ; Japan 
allows grants and loans to industry for po l lu t ion control measures. Both 
un i formi ty of approach as well as b road ly c o m m o n standards are necessary if 
the burden is to be carried fairly. 

T h e counc i l also stresses that by far the highest po l lu t ion cont ro l costs are 
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incur red at the p r imary stages o f p roduc t ion , the area in wh ich Aus t ra l ia 
predominates . For example, the po l lu t ion costs involved in conver t ing ore to 
metal far outweigh the costs involved in conver t ing metal to a f inished 
product . 

Several industr ial organizations have made representations to the Austra
lian treasurer requesting fiscal assistance, such as accelerated depreciat ion 
for po l lu t ion control equipment , sales tax exempt ion for m o n i t o r i n g 
equipment , and low-interest loans for smal l businesses. T h e replies indicate 
that Austra l ia subscribes to the "po l lu te r pays" pr inc ip le and that no 
assistance therefore can be given. Unclear as yet is how m u c h Austra l ia has 
suffered in loss of trade through the adopt ion o f this pr inc ip le . 

C O N C L U S I O N 

T h e energy sector generally stresses the need to conserve energy and 
above all l i q u i d fuel, p rov ided the env i ronment is not harmed. There 
appears to be m o r e c o n c e r n , however , w i th the soc ia l a n d e c o n o m i c 
consequences o f fuel shortage. Conservationists, on the other hand, tend to 
believe that there can be no c o m p r o m i s e with economics where health is 
concerned. A i r qual i ty standards as such have been proposed on ly for 
Vic tor ia , and they were designed with W H O long-term aims in m i n d . T h e 
other states have no official standards but naturally set and justify their 
emiss ion standards with ambient m o n i t o r i n g figures in m i n d , that is, o n 
presumpt ive standards. 

Def in i t ion is lacking o f who is to be protected, wi th a tacit unders tanding 
that it shou ld be the entire popula t ion , even those most sensitive to irritants. 

Industry has never presented a comprehens ive case or demonstrated the 
economic consequences o f po l lu t ion cont ro l apart f rom quo t ing high 
i nd iv idua l expenditures. T h e debate is made more difficult because it has 
become pol i t ic ized . N o immedia te solut ion can be foreseen, but the 
increasing attempts to carry out comprehensive studies wh ich take into 
account all factors are encouraging. 
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