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Abbreviations Used in this Report 

AI&S 	Australian Iron and Steel Pty Ltd. 

BHP 	 The Broken Hill Propriet-rY Company Limited. 

ER&S 	The Electrolytic Refining and Smelting Company 
of Australia Limited. 

icc 	The Illawarra Coke Company Pty Ltd. 

MSB 	 The Maritime Services Board of New South Wales. 

NH&MRC 	The National Health and Medical Research Council. 

USEPA 	The United States Environment Protection Agency. 

WHO 	 The World Health OrganisatiOn. 

EIS 	 Environmental Impact Statement. 

g 	 gram. 

kg 	 kilogram (1000 grams). 

milligram (1/1000th of a gram). 

j.ig 	 microgram (1/1,000,000th of a gram). 

L 	 litre. 

ml 	 millilitre (1/1000th of a litre) 

m 	 metre. 

m 
2 	

square metre. 

m 
3 	 cubic metre. 

pphm 	parts per hundred million. 

mtpa 	million tonnes per annum. 

s02 	 sulphur dioxide. 
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Introduction 

This report is the result of a twelve week research project 

which was undertaken at the Illawarra Environment Centre. 

It was funded by a Research Grant to Voluntary Conservation 

Organisations awarded to the South Coast Conservation 

Society Co-operative Limited by the Department of Arts, 

Heritage and Environment. 

The aims of the project were: 

To report on the quality of air in the Illawarra over 

the past ten years. 

To identify areas where air quality problems presently 

exist. 

To compare the air quality of the Illawarra to that 

of other industrial cities. 

In the course of the study, all available data on air 

quality in the region was analysed and inspections of the 

major air pollution sources were conducted. In addition, 

opinions were sought from a wide ranqe of individuals 

and organisàtions. 

The recommendations arising from this project are aimed 

at continuing the process of improving air quality in the 

Illawarra by seeing that suitable controls are introduced 

or maintained. Recommendations are also made regarding 

the monitoring and occupational and public health aspects 

of air pollution. 

This report should not be considered to be comprehensive 

in terms of pollution sources. Because of the limited 

time available for the project, it has been necessary to 

concentrate on the major sources. It is hoped, however, 

that this report will help to encourage greater community 

awareness of the issue of air pollution which will, in turn, 

make easier the jobs of those responsible for air pollution 

control in the region. 
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Summary of Recommendations 

The following is a summary of recommendations contained in 

the main body of this report. The numbers in brackets refer 

to the section from which the recommendation arises. 

The SPCC and BHP should ensure that work to reduce 

emissions of kish, fine particulates and dust from the AI&S 

site should proceed as quickly as possible and that tech-

nologies for achieving further reductions in emissions should 

continue to be investigated (2.3.1). 

The SPCC/ER&S study of emission sources should be 

completed on schedule and its recommendations implemented 

without delay (2.3.2 & 2.5.3). 

Future goals at ER&S should be the complete elimination 

of fugitive emissions and the investigation of technologies 

for removal of sulphur dioxide from waste gases and for 

reducing acid gas emissions due to scrap charging of converters. 

(2.3.2 & 2.5.2). 

If not already in existence, a worker/management 

occupational health and safety committee should be established 

at ER&S (2.3.2). 

The Western coal dumps should be closed as soon as 

possible or, as a less satisfactory measure, upgraded as 

proposed in the decision of the Minister for Public Works 

and Ports (2.3.3) 

The old coal loader area should not be used to stockpile 

coal unless dust control measures are brought into line 

with those existing at, and planned for, the new coal loader 

(2.3.3). 
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The state government should recognise the need for 

an adequate rail transport system for coal in the Illawarra 

so that the coal loader can operate at its originally 

planned level of road receival (2.3.3) 

The decision to hand air pollution monitoring in the 

Illawarra over to industry and to close some monitoring 

sites should be reversed (2.4) . 

The SPCC should have sufficient staff and funds to 

carry out its responsibilities in air monitoring in 

Wollongong as well as its new responsibilities (2.4) 

The SPCC should institute continuous monitoring of 

sulphur dioxide at Primbee, Warrawong, Port Kembla and 

Wollongong by collectingHdata from ER&S monitors and by 

providing its own monitors where necessary (2.4) 

Monitoring of lead levels near busy roads as a result 

of vehicle emissions should be instituted in the Illawarra 

on a trial basis (2.4). 

The SPCC should collect data from all local dust 

deposition gauges to assess trends in dust deposition 

in the area (2.4). 

Dust control measures at all Illawarra dumps and 

stockpiles, and for ailtransport vehicles, should be 

raised to a common standard. (2.5.1) 

Methods of dust control (eg windbreaks) which can 

cope with strong winds, should be investigated (2.5.2). 

The process of sealing areas which are dust sources 

within the steelworks should proceed with all possible 

speed (2.5.1). 
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The SPCC should conduct an investigation of the 

activities in the number 21 dump area of the steelworks 

and recommend ways to reduce emissions from this area (2.5.1) 

Ways of further reducing dust emission from ore 

stockpiles at ER&S should be investigated (2.5.1) 

A more thorough study of the chemical forms in which 

lead is emitted from ER&S and its biological availability 

should be undertaken (2.5.3). 

A study of the health effects of long term inhalation 

of lead-bearing particulates should be undertaken (2.5.3). 

A longitudinal study of blood lead levels in Port 

Kembla children should be conducted (2.5.3). 

The results of the Port Pine Cohort Study should be 

watched by local public health authorities for their 

relevance to the Port Kembla situation (2.5.3). 

The SPCC should have adequate funds and resources to 

complete the Illawarra smog transport study and its 

results should be taken into account in determining the 

locations of new residential subdivisions in the Illawarra 

over the next decade (2.5.4). 

The SPCC should investigate whether cadmium emission 

from ER&S exceeds the NH&MRC emission standard (2.5.5). 

- 	 24. Every effort should be made to reduce cadmium emission 

from ER&S (2.5.5) 

25. The chemical nature and particle size of cadmium 

emissions from ER&S should be investigated and the signifi-

cance of the emissions for human health should be 

determined (2.5.5) 
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The SPCC should periodically check whether there is 

a need for monitoring of other air pollutants, not presently 

monitored in the Illawarra (2.5.6) 

The significance of levels of selenium and arsenic 

present in the air in the region should be investigated (2.5.6). 

An investigation of heavy vehicle emissions and 

their effect on air quality in the Illawarra should be 

undertaken (2.5.6). 

With the commissioning of number 7A coke oven battery 

at AI&S, battery number 3B should be closed (2.6.1) 

There should be no deviation from the highest standards 

of pollution control on the new 7A battery (2.6.1). 

If not already established, a joint worker/BHP 

occupational health and safety committee should be set up 

to look into safer work practices on the coke ovens (2.6.1) 

BHP should continue to seek to improve engineering 

standards and to reduce emissions from all coke oven 

batteries (2.6.1) 

A study of levels of coke oven emissions reaching 

nearby suburbs and their likely effects should be 

undertaken (2.6.1). 

Monitoring of Benzene Soluble Fraction of Total 

particulate Matter (BSFTPM) should be instituted at 

Corrimal for a length of time appropriate to assess the 

levels of exposure of workers and residents to coal tar 

products (2.6.2) .. 
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A worker education program should be instituted at 

Corrinial and Coalcliff coke works to encourage workers 

to take more heed for their health and safety (2.6.2). 

The investigation of technologies and strategies 

for emission control at Corrimal coke works should be completed 

as soon as possible and, in conjunction with the SPCC, 

a program of implementation of control measures should 

be drawn up and applied (2.6.2). 
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SECTION 1 	AIR POLLUTION 

1.1 	Introduction: 	What is air pollution? 

The Earth's atmosphere is not, and never has been, a 

static system. It has always played a role in the dispersal 

and processing of the waste products of natural processes 

through a variety of self cleansing mechanisms. With the 

onset of the industrial revolution, however, human 

activities have come to be responsible for a disproportiOn 

atély large share of the wastes being discharged into the 

atmosphere. On a worldwide scale, natural sources of 

wastes are probably still predominant over human sources 

but on a local scale human sources become highly significant. 

This is because such sources are localised in areas of high 

population density, ie cities, and also because of the 

nature of the wastes which human activities, cause to be 

'discharged. Many of these substances were previously very 

rare or non-existent in the atmosphere. It is the results 

of this jocalised emission of substances at levels beyond 

the capability of the atmosphere's natural processing 

systems (or the emission of substances for which there 

are no natural processing systems) that we perceive as 

air pollution. (30) 

By polluting the air we are setting up new dynamic systems 

in the atmosphere and the biosphere about which very little 

is yet known. The interactions which can occur between 

pollutants and natural systems are highly complex and many 

years will pass before we begin to understand them. Similarly 

the ways in which pollutants interact with each other are 

little understood. This is not to say that we have not 

been witness to a number of horrific demonstrations of the 

drastic consequences of excessive air pollution on human 

health and welfare. Some of these events are discussed 

'later in this section. Some of the general effects of air 

pollution are described below. 



1.2 	Effects of Air Pollution 

1.2.1 	Health Effects of Air pollution. 

The documented evidence for the adverse effects of air 

pollution on human health is overwhelming. High levels of 

air pollution have been directly related to elevated rates 

of death and disease. Recent studies have suggested that 

air pollution is a contributing factor to the incidence of 

many types of cancers, respiratory diseases and cardio- 

vascular diseases, and may cause genetic and neurophysiological 

damage. (30). 

In addition, short term effects such as ear, nose and throat 

irritations, headaches, nausea and breathing difficulties 

can be readily observed. The long term effects of exposure 

to many pollutants are virtually unknown. A more detailed 

description of the effects of exposure to various pollutants 

can be found in the sections which deal with specific 

pollutants (1.4.1 - 1.4.10). 	(30). 

1.2.2 	Property Damage from Air Pollution. 

The effects of air pollution on property may range from 

inconvenient soiling of clothes etc. to extensive corrosion 

and destruction of metals, machinery etc. (30) 

	

1.2.3 	Effects on Flora and Fauna. 

Many species of animals and plants are extremely sensitive 

to air pollutants. They may also be affected indirectly 

via polluted water from deposited air pollution. Pollutants 

may continue to exert an effect as they progress through food 

chains as they may be concentrated in particular tissues. 

The destruction or damage of crops or domestic animals may 

result in large economic losses as a result of air pollution. (30) 

	

1.2.4 	Climatic Effects. 

The accumulation of pollutants in the atmosphere may cause 

local or global effects on climate. The limiting of sunlight 

reaching the ground may cause artificially low temperatures, 

or conversely the accumulation of carbon dioxide in the 

atmosphere may cause a rise in temperatures by the operation 
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of the "Greenhouse Effect." The interference to the ozone 

layer as a result of the use of fluorocarbon propellants 

also causes increased surface temperatures and increased 

transmission of ultra-violet light to the surface. (30). 

	

1.3 	Sources of Air Pollution 

In classifying air pollution sources, the designations 

'stationary' and 'mobile' are often used. Stationary 

sources refer to such things as factories, incinerators 

and power stations, while mobile sources would include 

cars, aeroplanes and other transportational vehicles. 

This separation does not imply that one type of source is 

responsible for a particular type of pollution. It more 

reflects the different strategies which are applied to 

dealing with different sources of pollution. 

The identification of sources of air pollution is,obviously, 

a difficult and complex process involving careful measurement 

of emissions and correlation of wind directions and speeds 

and other meteorological and topological information with 

detected levels of specific pollutants at specific locations. 

This strategy is applicable to stationary sources only of 

course. Because pollution from mobile sources can often 

complicate a study of a stationary source, it is often 

difficult to definitely identify a source. 

Table 1 summariseS some of the major types of sources of 

air pollution and the pollutants associated with each. 

	

1.4 	The Principal Air Pollutants 

In the following sections the major types of air pollution 

are described. For some of these pollutants there are 

established air quality criteria which operate in New South 

Wales. These limits, standards and goals which exist for 

pollutants discussed in this report are summarised in Table 2. 
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Table 1: 	Sources of Air Pollution 

Source 	 Principal Pollutants Emitted 

Stationary Sources 

Quarries and mines 	 Particulates 

Mineral industries 	 Particulates, sulphur dioxide 

(Glass, brick, tile, 	acid gases, fluoride. 

cement, lime manufacture.) 

Metallurgical industries 	Particulates, sulphur dioxide, 
(Copper, lead, steel, 	acid gases, metals. 
iron, aluminium 

manufacture.) 

Chemical industries 	 Odours, solvent vapours, 

(Fertilizer, tallow, 	sulphur dioxide, acid gases, 

plastics, detergents 	nitrogen oxides, hydrocarbons. 

etc.) 

Petroleum refineries 
	Odours, particulates, hydrocarbons. 

Power stations 	 Particulates, sulphur dioxide, 

acid gases, nitrogen oxides. 

Waste incineration 	 Particulates, combustion 

products, acid gases. 

Mobile Sources 

Transportational vehicles Carbon monoxide, pärticulates, 

nitrogen oxides, hydrocarbons, 

l odours, lead. 
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Table 2: Air Quality Criteria Applying in New South Wales 

Pollutant Parameter 	Standard Agency 
Assessed 

Acid Gases Annual Mean 	6O)g/m WHO 

(mci SO2 ) 

Highest Daily 	98% less WHO 

Readings 	than 200 jiIm  

Suspended Matter Annual Mean 	40igIm WHO 

Highest Daily 	98% less 

Readings 	than 120jig/m WHO 

Lead g/mThree Month 	1.5 NH&MRC 

Average 

Maximum 

 

Ozone Hourly 	 l2pphm NH&MRC 

_-

Sulphur Dioxide Annual Mean 	2pphm NH&MRC 

I' Highest Daily 	14pphm USEPA 

Readings 

NB. 	WHO 	- World Health Organisation 

NH&MRC 	- National Health and Medical Research 

Organisation 	(Australia). 

USEPA 	- United States Environment Protection Agency 

)lgIm 	- micrograms per cubic metre 

pphm 	- parts per hundred million. 
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1 . 4 . 1 	Particulates 

Particulates is a general term which includes a variety of 

substances. Generally, it refers to solid particles or 

liquid droplets which are able to remain suspended in the 

air for some time. Some of the forms which particulates 

may take, in ascending size order, are: smoke, dust, grit, 

soot and ash. (30) 

Particulates may arise from natural sources such as volcanoes, 

bushfires, sea spray and wind-blown dust. The major sources 

of particulates from human activity are the combustion of 

fossil fuels, (such as coal) in power stations, the use of 

motor vehicles, the incineration of wastes, and activities 

related to construction, coal processing and some industrial 

processes. 	(See Table 1) 

Particulates may absorb other pollutants onto their surfaces. 

Some of the pollutants which may be associated with par-

ticulates are lead and other heavy metals, sulphur dioxide 

and various gaseous pollutants. 

Large particulates are significant as irritants and sources 

of inconvenience. This can range from soiling of clothes 

on washing lines to irritation of the eyes, ears, nose and 

throat. However, it is the smaller particulates which pose 

the greatest risk to health. These are able to enter the 

smallest vessels of the lungs, the alveoli, from which 

associated pollutants may be absorbed into the body. The 

effects of pollutants absorbed in this way will be discussed 

in the relevant sections for each pollutant. 

The fate of particulates in the air depends on their size. 

Large particles may settle to the ground or be removed by 

rainfall. Smaller particles on the other hand may remain 

suspended for long periods and be transported over large 

distances. 



1.4.2 	Acid Gases and Sulphur Dioxide 

Sulphur compounds occur naturally in the atmosphere as a 

result of the combustion of fossilfuels and organic 

material, decomposition processes and volcanic activity. (30) 

Human activities which give rise to sulphur dioxide (SO2 ) 

and other acid gases are the combustion of fossil fuels, 

the smelting of mineral ores, and the incineration of 

plastics such as polyvinyl chloride. 	SO 2  is one of the 

acid gases which can give rise to the formation of acidic 

mists and rains when they react with atmospheric water. 

Other acid gases include nitrogen dioxide (NO2) and hydrogen 

chloride (HC1). 

Levels of SO 2  in the atmosphere are usually considered in, 

conjunction with the levels of suspended matter. This is 

because the two are known to • interact synergistically in 

the production of deleterious, health effects. The World 

Health Organisation (WHO) has set long term goals for levels 

of SO 2  and suspended matter which should not be exceeded 

in the air. These goals are summarised in table 2. 

In setting these goals, the WHO makes the following comments 

"It is the opinion of the committee that exposure to the.air 

pollutants discussed in this report should be kept as low 

as possible, as the subthreshold levels are not well defined 

at present and probably will not be defined with any great 

degree of certainty for a long time to come. 

Since knowledge concerning the health effects of the pollutants 

discussed above decreases sharply as their concentrations 

drop, any forecast of the possible effects of (low) levels ...... 

must necessarily be speculative. Drawing on the information 

available, however, it is possible to set a level between 

these concentrations and the natural background level that 

the committee would like to see adopted as an ultimate goal, 

with the hope that this intermediate level would be unlikely 

to produce any ill effects at all. Taking into consideration 

all the evidence available to it, the committee reached the 
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consensus that, in the light of the present knowledge, 

these recommendations could be offered as long term goals 

intended to prevent undesirable effects from the air pollutants 

under discussion. It is emphasised, however, that these 

are tentative recommendations subject to change as and 

when more data on dose-response relationships within 

different populations becomes available." (38) 

This statement typifies the type of care which needs to be 

taken in setting safe levels of exposure to any pollutant 

where information on the effects of that pollutant is limited. 

For sulphur dioxide there is quite good evidence linking 

exposure to elevated levels, in conjunction with suspended 

matter, to a wide range of respiratory disorders and to 

increased mortality rates (19) . There have, in fact, been 

several catastrophic demonstrations of the effects of 

simultaneous high levels of these two pollutants (19). 

Thousands of deaths occurred in London in the years 1954-5 

and 1962-3 as a result of these high levels combined with 

high humidity. Lesser disasters have occurred in New York 

city and in Osaka in Japan. It is interesting to note that 

the levels which produced these tragedies were only two 

to three times greater than levels at which virtually no 

ill effects can be noted (19) . Also, the levels involved 

occurred only over a period of a few weeks. This serves 

to demonstrate the necessity of constant monitoring of the 

levels of sulphur dioxide and particulates in areas where 

the potential for high levels exists. 

These fatal effects and other less drastic medical effects 

of SO2  are those which would be expected in normal healthy 

people who are exposed to the levels in question However, 

people with particularly sensitive respiratory systems, 

such as asthmatics, may show greater sensitivity to 502 . 

This means that levels which produce no ill effects in the 

general population may still cause distress or suffering 

to these people (19). 
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The WHO long term goals may, therefore, be seen as adequate 

at present, for the general population. However, because 

people vary in their individual sensitivity to SO 2  and 

particulates, those with sensitive respiratory systems 

may be at risk if they live in areas which are prone to 

levels of these pollutants close to or only slightly above 

the WHO goals. 

As well as the health risks posed by high SO 2  levels, 

problems may also be encountered from unpleasant odours, 

reduced visibility, corrosion of metals or damage to 

plants by this pollutant. 

1.4.3 	Lead 

Lead is an example of a pollutant which has resulted almost 

exclusively from human activity. The most significant 

source of lead in the air is 	the exhausts of motor 

vehicles. Lead compounds are added to petrol to increase 

its octane rating or resistance to engine "knock". 

Most of this lead ends up in the air either from exhaust 

emissions, 	evaporation 	of stored petrol or from 

combustion of waste engine oil (33) 

The other contributor to lead in air is industry. In 

particular the smelting of ores with high lead contents 

results in the release of considerable amounts of lead 

into the atmosphere. This source, however, is usually 

only significant in the immediate vicinity of smelters (29.30) 

Lead is a poison which has no known role in human physiology. 

A wide range of clinical disorders have been linked to 

excessive exposure to lead. Children are known to be more 

sensitive to elevated levels of lead in the blood, due to 

their higher metabolic rate and developing nervous system. 

Because lead can cross the placenta it also poses a threat 

to the unborn, whose mothers may be exposed to lead (15,16,19,24) 

Some of the effects of elevated blood lead levels which 

have been observed in children include reduced IQ, reduced 
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concentration ability, deficiencies in auditory and verbal 

processing, and hyperactivity. While these effects have 

been observed.to  occur at very high levels of lead, there 

is increasing concern at the possible health effects of 

low concentrations, especially when exposure is long term (16) 

The recommended maximum allowable concentration of lead in 

blood, as set by the National Health and Medical Research 

Council [NH&MRCI , has been progressively lowered over the last 

few years. The present "level of concern" is 30pg/100ml 

of blood. As an example of how small a safety margin this 

may allow, we may 1ok at the results of a study conducted 

by Dr Herbert Needleman of the Harvard Medical School (24). 

In a study of 3329 children he found that at an average 

blood lead level of only 35.5 pg/looml children performed 

less well in tests for IQ, concentration, auditory and 

verbal processing and in a series of teacher rated factors. 

Lead may enter the body from air, food and water. The NH&MRC 

estimates that approximately 20% of the body's total lead 

burden can be contributed from lead in air (35). This 

figure may be higher where ambient lead levels are elevated, 

such as close to busy roads or industrial sources of lead. 

The passage of lead from the air into the body is dependant 

on two factors. The first is the size of the particles 

with which the lead is associated. Particles smaller than 

0.5pm may reach the lung alveoli where they may remain 

for periods ranging from weeks to years. Large particles 

are most likely to be trapped in the upper reaches of the 

respiratory tract and so are more likely to be removed 

quickly by being trapped in the hairs and mucus which line 

the nasal passage, and swallowed. Those which penetrate 

into the lungs, but not to the alveoli, may be removed by 

ciliary action. It is therefore the smaller particles 

which pose the greatest health risk due to their ability to 

reach the site of absorption into the blood and their long 

residence times at this site (35) 

Once the particle reaches the alveoli the second factor which 

influences the absorption of lead is its chemical form which 
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will in turn determine its solubility in body fluids. This 

will depend on the source from which the lead particulates 

were emitted. 

The question of how lead in air affects blood lead leveLs 

is a controversial one. Some workers in the field believe 

there is little relationship between the two, though some 

experiments with animals have suggested that such a 

relationship exists (15) 

Analysis of lead compounds emitted from various sources 

indicates that different compounds would be expected to be 

found associated with different sources. The compounds 

which are emitted from motor vehicle exhausts are lead 

chloride (PbCl2 ) 1 
 lead bromide (PbBr 2), lead bromochloride 

(PbBrC1) and a number of other more complex inorganic and 

organic lead compounds. In the smelting of metals, however, 

the lead emitted is believed to be mainly in the form of 

lead suiphide (PbS), lead sulphate (PbSO4)1  lead oxide (PbO) 

and elemental lead (35). This difference may suggest that 

smelter emissions pose less of a health risk because the 

lead in this case is emitted in a less soluble form. 

However, because of the long residence time of small lead 

particulates in the lungs and the lack of knowledge 

concerning the effects of accumulation of such particles 

in the lungs, it seems reasonable to conclude that every 

effort is justified to see that human exposure to lead in 

any form is kept to a minimum. 

The NH&MRC maximum allowable limit for lead in air is 1.5g/m 

as a 90 day average. This limit is widely exceeded in 

cities and in other areas close to industrial sources of 

lead. Efforts are under way in many countries, including 

Australia, to improve this situation. The introduction of 

unleaded petrol is expected to be a major contribution to 

the achievement of lower ambient lead levels in cities (33) 

The problems of lead emissions from industrial sources such 

as smelters, however, require a more concerted effort in 

research and in the implementation of control measures in 

order to remove the potential threats to health which exist 



in the vicinities of these installations. 

	

1.4.4 	Carbon Monoxide 

Carbon monoxide is an odourless, colourless gas whose 

natural sources include the oxidation in the atmosphere 

of methane derived from decomposition of organic matter, 

emissions from the sea and from various combustion processes. 

By far the most significant human activity source of carbon 

monoxide is the motor vehicle. Some emissions also occur 

from incomplete combustion processes at stationary sources 

such as incinerators and foundries. 

Carbon monoxide is removed from the atmosphere by oxidation 

to carbon dioxide or by absorption into soil micro- 

organisms and some plants. 

For humans, carbon monoxide poses a considerable health 

risk as it blocks the haenglobin molecule, which is the 

compound responsible for the absorption of oxygen into the 

blood and its transport to tissues. The action of carbon 

monoxide reduces oxygen absorbing capacity and results in 

the tissues being starved of vital oxygen. This action is 

related to the concentration of carbon monoxide, the 

activity of the individual and the duration of exposure. 

Carbon monoxide is clearly toxic at high concentrations, and 

there is increasing concern at the possible role of prolonged 

exposure to low levels of carbon monoxide in heart disease 

and impairment of higher nervous functions. This is of 

concern because city populations are frequently exposed to 

quite high levels of carbon monoxide (30). 

	

1.4.5 	Nitrogen Oxides 

The three most important oxides of nitrogen in terms of air 

quality are nitrous oxide (N 2O), nitric oxide (NO) and 

nitrogen dioxide (NO2 ). 
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Nitrous oxide is not usually considered a pollutant as it 

is inert at normal temperatures. It is produced mainly as 

a result of bacterial action in the soil, and from the reaction 

of nitrogen with atomic oxygen and ozone in the upper 

atmosphere. It can be further oxidised to produce nitrogen 

dioxide. Nitric oxide and nitrogen dioxide are produced 

by combustion processes when atmospheric nitrogen and oxygen 

combine. The oxidation of nitric oxide to nitrogen dioxide 

is accelerated by the presence of hydrocarbons. 

The human activity sources of nitric oxide and nitrogen 

dioxide are collibustion processes, both mobile and stationary. 

Motor vehicles emit primarily nitric oxide, but this can be 

further oxidised to nitrogen dioxide. 

The oxides of nitrogen are removed from the atmosphere by 

oxidation to nitric acid and particulate nitrates and nitrites 

which may settle or be washed out by rain. This usually 

occurs within a few days. Nitrogen oxides are a part of 

the complex series of reactions which produce photochemical 

smog (section 1.4.7) . This occurs in the presence of 

strong sunlight, hydrocarbons and oxygen. 

Nitric oxide and nitrogen dioxide combine with haemoglobin 

in the blood in the same way as carbon monoxide (section 1.4.4) 

Nitrogen dioxide is the more dangerous of the two and may 

be a contributing factor to bronchitis though there is 

little information on the concntratiofls which should be 

considered a threat to health. More serious is the role 

nitrogen oxides play in the production of photochemical 

smog which contains a number of potentially dangerous 

pollutants (30) 

1.4.6 	Hydrocarbons. 

As their name suggests, hydrocarbons are compounds consisting 

of various proportions of hydrogen and carbon. In 

discussing air pollution, however, the name is often used to 

include all organic compounds in the atmosphere. 
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Of the naturally produced hydrocarbons, methane is the most 

abundant. It is produced during the decomposition of 

organic material. It may be oxidised in the atmosphere 

to produce carbon monoxide (section 1.4.4) 

Apart from methane other types of hydrocarbons are emitted 

from motor vehicles and from a variety of industrial 

activities involving petroleum products and solvents. It 

is estimated that there are over 100 different hydrocarbon 

species present in a polluted atmosphere. 

Many complex interactions in the atmosphere involve 

hydrocarbons. They may react with oxygen, ozone, nitrogen 

and sulphur oxides. As already mentioned they are one of 

the precursors of photochemical smog and this is their most 

significant effect on air quality. In addition they may 

reduce visibility, cause eye irritation and give rise to 

unpleasant odours (30) 

1.4.7 	Photochemical Smog 

Photochemical smog is a term which describes a mixture of 

secondary pollutants which result from chemical reactions 

between nitrogen oxides and hydrocarbons in the presence 

of sunlight. They are also sometimes ref erred to as 

'oxidants'. The major constituent of photochemical smog 

is ozone, with some of the other compounds present being 

nitrogen dioxide, nitric acid, peroxacetyl nitrate, aldehydes, 

and a wide range of other organic compounds. 

The mechanisms by which these products arise are numerous, 

and only partially understood. Similarly the mechanisms by 

which they are removed from the air are equally complex 

and equally poorly understood. 

The effects of photochemical smog on human health include 

headaches, irritations of the nose and throat, and impairment 

of lung function. Smog presents special problems for people 

with sensitive respiratory systems, such as asthmatics, 

and it has been observed that high levels of smog can trigger 
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asthma attacks. Other effects which have been proposed 

are that ozone and other oxidants may lower resistance to 

bacterial infection and accelerate the ageing process. 

Smog may also result in damage to plant life, deterioration 

of rubber and plastics, decreased visibility and increased 

glare (30) 

	

1.4.8 	Odours 

Odours may result from many different compounds produced 

from a variety of activities. As their detection is often 

qualitative, it is often difficult to identify the molecules 

involved and the concentrations which produce unpleasant 

effects. 

Some of the areas where odours may be a problem include 

diesel motor vehicles, oil refineries, food processing 

factories, chemical works and incinerators (30) 

	

1.4.9 	Cadmium 

Cadmium is a metal which was originally present in low 

concentrations in the natural environment but which has 

come to be present in increasing concentrations as a result 

of human activities. Its natural levels range from 0.05 

in sea water to lOg/kg in certain zinc, lead and copper ores. 

Cadmium is mined and refined as a by-product of lead, copper 

and zinc production. During smelting of these metals it 

is released as a fume which can be collected and leached 

with sulphuric acid. Cadmium is emitted to the environment 

not only as a result of mining and refining operations, 

but also from the combustion of fossil fuels, domestic 

and industrial incineration and the abrasion of rubber 

products such as tyres. It is estimated that human 

activities contribute 7300 tonnes per annum of cadmium. 

worldwide which is an order of magnitude greater than 

emissions from natural sources (2) . 
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Cadmium is used in pigments, electroplating, alloys, 

plastics, alkaline storage batteries, fungicides, phosphors 

and in the rubber industry. It is a non-degradable pollutant 

which persists in the environment. It can be rendered 

harmless only by being locked up in a stable non reactive 

form or by encapsulation. 

Cadmium is readily absorbed into animals and plants. Aquatic 

organisms can concentrate cadmium by factors of up to 

four orders of magnitude. This can result in chronic 

effects on these plants and animals and on other organisms 

higher up the food chain. 

The lethal dose of cadmium for humans is approximately 

0.350g. Below this level, symptoms may.include abdominal 

pain, nausea, vomiting, diarrhoea, headache and vertigo. 

Lethal doses produce shock, collapse and death often within 

24 hours. Cadmium oxide dust and cadmium vapor are also 

highly toxic. 

The main non-occupational sources of cadmium are cigarettes, 

food and drink. One cigarette can result in the absorption 

of 0.1 - 0.2 ig of cadmium. Foods which contain cadmium 

include bread, steak, oysters, eggs, kidney, potatoes, 

carrots, beer, peanuts and tea. The cadmium content of 

these ranges from 0.11 to 2.38 mg/kg. 

The NH&MRC has set: standards for levels of cadmium emissions 

for occupational exposure and for levels of cadmium in foods. 

3 
The emission standard is 3mg/rn and the occupational 

3 
exposure level is 0,05mg/m (2). The Australian Environment 

Council has also adopted a policy on cadmium which specifies 

a number of strategies aimed at reducing cadmium emissions. 

1.4.10 	Other Air Pollutants 

There are a number of other types of air pollutants which 

may be associated with specific processes or the use of 

certain products. 
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Acid gases have already been mentioned (1.4.2) in relation 

to sulphur dioxide. Other acid gases are hydrogen suiphide, 

hydrogen chloride and hydrogen fluoride. These can react 

with water and oxygen to form acidic mists or aerosols (30) 

Fluorides in both gaseous and particulate form are emitted 

by aluminium smelters, superphosphate plants, brick, glass 

and ceramic factories, steel smelters, coal fired power 

stations and some chemical plants. In sufficient 

concentrations fluorides may damage vegetation and cause 

damage to the teeth and bones of animals which eat affected 

plants (30) 

The association of lead and other metals with fine particulates 

has been mentioned (1.4.1). Other toxic metals which may 

be absorbed into the body in this way are arsenic, zinc, 

copper, iron, cadmium and beryllium (30). 

Asbestos is a toxic and carcinogenic material. Fibres of 

asbestos may be released to the air from mining operations, 

brake linings and industries which produce or use asbestos (30) 

Fluorocarbons are used as propellants in many aerosol spray 

cans. They cause damage to the ozone layer in the upper 

atmosphere which screens out ultraviolet light from the 

earth (30). 

Surfactants are components of detergent products and may be 

present in wind blown spray from polluted waters. In 

this way they can cause damage to vegetation (30). 

Radioactive Substances which may cause cancer and genetic 

damage may be released into the atmosphere from the use 

of nuclear fuels, the testing of nuclear weapons and the 

medical research uses of radio-isotopeS (30) 

1.5 	Coke Oven Emissions 

Coke ovens emit a mixture of pollutants including some of 

those already discussed in the preceding sections. Such 

emissions would not normally be classed separately in an 
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inventory of air pollutants. However, because this report 

deals, in part, with coke oven emissions as an important 

local issue, this section is provided as an introduction 

to the operation of coke ovens, the nature of their 

emissions and the consequences of human exposure to these. 

Coke is produced by carbonisation of coal in large ovens. 

These ovens are arranged in batteries of up to a hundred 

which are charged with coal from the top then sealed to 

prevent air entry. When the process of 'coking' is complete, 

after approximately eighteen hours, the coke is pushed from 

the oven side into a 'hot car' which takes it to be 

quenched in water. 

Ideally all non coke products of this process should be 

contained and collected for the production of various 

by-products. However, in most coke oven batteries there 

are a number of sources of "fugitive" emissions of gases 

and other products of coal carbonisation (3.12) . The oven 

doors and frames are subject to buckling and warping as a 

result of the high temperatures to which they are exposed. 

The brickwork of the oven itself may crack for the same 

reason. This leads to escape of volatile products during 

the coking process. 

The methods by which the ovens are charged and the products 

collected lead to virtually unavoidable sources of emissions. 

During charging of the oven, the top ports are opened 

allowing gases to escape. These ports may also be subject 

to incomplete sealing which causes further fugitive emissions. 

Obviously, when the coke is pushed from the oven at the end 

of the process this allows further escape of volatiles 

and if the coke is incompletely carbonised, or 'green', 

these emissions are of a particularly noxious nature. The 

products which are collected via the oven standpipes may 

also give rise to emissions from leaky valves or storage vessels. 

Emissions from coke ovens fall into three major classes: 

the coke oven gases, the coal tar and the light oil (25). 

All these components contain substances which are harmful 

to human health as can be seen from figure 1. It is the 
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Figure 1. 	The Products of Coke Ovens 
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coal tar, however, which presents the most serious threat 

to the welfare of coke oven workers and others exposed to 

coke oven emissions. This fraction contains a number 

of chemicals which are known to be carcinogenic as well 

as others which enhance the action of carcinogens (17,25) 

The dangers involved in exposure to coal tar products have 

been long suspected, but only in 1972 was the attention of 

government and industry in the US really focussed on the 

problem. The results of a survey by the US public health 

service in conjunction with the university of Pittsburgh 

were published at this time.. (17). They investigated the 

rates of cancer incidence amongst workers on coke ovens and 

showed that, in general, coke oven workers have a 2.5 

times greater chance of dying of lung cancer than other 

steel industry workers. For topside oven workers of more 

than five years service, the factor was 6.8 and for side 

oven workers of the same experience it was 2.1. For workers 

of less than five years'exposure the factor was 1.7. The 

study also indicated that coke oven workers have a 7.5 times 

greater chance of dying of kidney cancers. Other studies 

have indicated a higher than normal incidence of cancers 

of the larynx, sinuses, pancreas and stomach and of leukemia. 

In addition, workers at coke ovens show elevated rates of 

non-malignant respiratory disorders such as bronchitis and 

emphysema. 

As a result of the publication of this study, laws were 

passed in the US in 1977 requiring companies operating coke 

ovens to comply with prescribed standards of engineering 

and work practice (3). 

A standard was set for exposure to the voati.e e1eents 

of coal tar to be used both as a measure of worker exposure 

and as an indication of the effectiveness of emission controls. 

There was little information available regarding the 

causative agents for specific cancers or regarding the inter-

actions which may occur amongst the carcinogens present in 

coal tar. It was also recognised that no safe level of 

exposure to these volatiles was established. The general 

20 - 



indicator selected was the benzene soluble fraction of the 

total particulate matter collected over an eight hour 
: 	 3 

shift. The limit of exposure was set as 0.15mgIm /8hr. 

These regulations also specify engineering controls, work 

practices, hygiene facilities, medical monitoring programs 

and educational training standards which are to be observed. 

The aim of regulation of coke oven operation •is to control 

emissions and to use collection systems to remove emissions 

that do occur. They also aim to standardise work practices 

which will minimise the likelihood of workers being exposed 

to coke oven emissions. The use of respirators by workers 

is seen as an unsatisfactory substitute for emission control. 

In Australia at present no such regulations exist and 

only in the last few years have companies which operate 

coke ovens begun to take action to reduce emissions (3) 
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SECTION 2: 	AIR QUALITY IN THE ILLAWARRA 

2.1 	Introduction to the Illawarra Region 

The City of Wollongong is the ma.or population centre of 

the Illawarra region. Port Kembla, located a few kilometres 

south of Wollongong, is the area's industrial centre. 

They are located on a narrow coastal plain bounded on the 

west by the Illawarra escarpment, which rises to a 

maximum height of 500 metres. The plain has a maximum 

width of .15 kilometres and tapers to less than 2 kilometres 

at either end. For most of its area it is less than 

50 metres above sea level though occasional hills rise to 

100 metres. 

The prevailing winds in the region are from the south west 

to north west in winter and from the south east to north 

east in summer. Occasionally, in summer, strong southerly 

winds of up to 80 kilometres per hour may occur. As 

Wollongong lies directly 	the north of Port Kembla, this 

phenomenon has important consequences for the city's air 

quality. 

Since the discovery of coal in the Illawarra and the opening 

of the first mine in 1849, the area's economy has been 

industrially based. As well as the necessary infrastructure 

for the mining, processing, transport and export of coal, 

the area has the largest steelworks in Australia, a copper 

smelter and a diversity of smaller industries (22). 

Most of this industry is concentrated around Port Kembla 

which is the South Coast's busiest harbour. The map (figute 2) 

shows the locations of the industries which will be discussed. 

in this report. 

2.2 	Aims of This Study  

The aims of this study are threefold: 

1) 	To make an independent assessment of air quality 

in the Illawarra region in terms of specific pollutants and 

specific pollution sources, 
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Figure 2: Map of the Port Kembla and Wollongong areas showing 

locations of major industries and State Pollution 

Control Commission air monitoring Sites referred to 

in this report. 

Legend: 1. B.H.P. SteelworkS. 

ER&S Copper Smelter. 

M.S.B. Coal Loader. 

I.C.C. Coke Works. 

Dust Gauges. 

+ Lead Monitors 

o Acid Gas and Suspended 
Matter MonitQrS. 

Cadmium Monitors. 
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To report on the effectiveness of present pollution 

control measures in both a technical and an organisational 

sense and to make recommendations aimed at improving this 

situation. 

To compare the Illawarr&s air quality to that of 

some other industrial centres. 

Naturally the success of this undertaking depends on the 

quality of information available. For this reason, the 

involvement of as many interested parties as possible has 

been sought. This has resulted, in some cases, in the 

expression of conflicting views. This report has aimed 

to allow all parties their right of expression in order to 

permit the reader to make his or her own judgements. 

The recommendations that are made (see pages viii to xii) 

are a result of the identification of areas where it is 

felt that the present situation can be improved. They are 

not intended to represent a condemnation of the companies 

or organisations involved but rather as a basis for future 

decision making. 

In the following sections, the major industrial pollution 

sources in the Illawarra are described followed by a 

treatment of problems associated with specific pollutants. 

2.3 	Major Air Pollution Sources in the Illawarra 

2.3.1 	BHP Steelworks 

The Australian Iron and Steel (AI&S) Hoskins steelworks at 

Port Kembla was completed in 1929 and is the largest in 

Australia. Including the Lysaghts plant (also owned by BHP) 

the iron and steel industry occupies some 4.5 square 

kilometres at Port Kernbla to the west and south west of 

the inner harbour. 	Steel is produced from iron ore, coke, 

limestone, carbon and other components. Coke is produced 

from coal in coke ovens (see section 1.5) . Molten iron 

is produced from iron ore, coke and limestone in a blast 

furnace after these components are sintered or roasted. 
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This "pig iron" is made into steel in a basic oxygen 

steelmaking furnace. The steel is then milled or cast 

into various shapes. 

At the AI&S site, therefore, there are sinter plants, blast 

furnaces, basic oxygen steelmaking furnaces, coke ovens, 

steel mills and various areas for stockpiling raw materials 

or products and dumping wastes. There is also an extensive 

road, rail and conveyor transport system. 

The major sources of pollution at the site are the coke 

ovens, the basic oxygen steelmaking plant, the sinter 

plants and the roads and stockpiles (23 & 29). The major 

pollutants emitted from these are summarised in table 3. 

A further pollutant which is emitted from this area is "kish". 

This is a mixture, in particulate form, of graphite, iron 

oxides, iron and slag (19) . Kish emission occurs as a result 

of the dumping of this material which is scraped from the 

top of molten iron vessels before they are poured into the 

basic oxygen furnace. Occasionally, also, molten iron is 

dumped as a result of strikes and this gives rise to kish 

emission from the number 21 dump area (see figure 3) 

The State Pollution Control Commission and BHP are currently 

working together to determine the most cost effective 

priorities for reducing emission of pollutants from the 

steelworks area (29) . Progress has been made on a process 

to reduce kish emission ,alt]aough no final conclusion ha 

been reached on the type of plant required to achieve this. 

This scheme is aimed at reducing emissions as a result of 

routine pouring of kish. There are no plans to investigate 

alternatives to dumping of iron at the number 21 site 

during strikes as the company says that there is no economic 

alternative to this practice. Plans are also under way 

for equipment to collect fine particle emissions from the 

number 3 sinter plant. 
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The company's strategy for overcoming the problems of dust 

emission from open stockpiles and unsealed areas includes 

plans to seal areas which are dust sources, to plant vegetation 

where appropriate and to reduce, as much as possible, the 

movement of vehicles over unsealed roads. The use of 

further fixed spraying systems on stockpiles is also 

being considered, although mobile water tankers will continue 

to be used in areas which are considered unsuitable for 

fixed systems. The adequacy of these steps is yet to be 

determined. 

Recommendations 

1. 	 The SPCC and BHP should ensure that work to 

reduce emissions of kish, fine particulates and dust from 

the AI&S site should proceed as quickly as possible and that 

technologies for achieving further reductions in emissions 

should continue to be investigated. 
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Table 3: Major Iron and Steel Industry Sources of Air Pollutants 

Process 

Ore crushing 

S inte ring 

- 	 Coking 

Blast Furnace 

Basic Oxygen Furnace 

Milling and casting  

Pollutants Emitted 

Particulates 

Particulates, sulphur dioxide. 

Particulates, carbon monoxide, 

ammonia, sulphur oxides, nitrogen 

oxides, nitrogen oxides, "coke 

oven gases" 

Particulates, carbon monoxide 

sulphur oxides, nitrogen oxides. 

Particulates, carbon monoxide 

sulphur oxides, nitrogen oxides. 

Sulphur dioxide. 
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2.3.2 	ER&S Copper Smelter 

The Electrolytic Refining and Smelting Company (ER&S) is a 

subsidiary of Conzinc Riotinto Australia (CRA). The ER&S 

works at Port Kernbla consists of a copper smelter and refinery 

with a capacity of 50,000 tonnes of cathode copper per 

year (26) . The works is located on the northern edge of 

the Port Kembla residential area, about six kilometres 

south of Wollongong (see figure 2) 

The smelting of copper concentrates and residues to produce 

blister copper is accomplished in three stages (26). 

First, the copper concentrates are sintered, or roasted, 

under conditions of controlled oxidation. This sinter is 

used to feed the blast furnace which is the second stage 

of the process. The furnace produces a copper matte which 

is. converted to blister copper in one of three Pierce-Smith 

converters - the third stage of smelting. As well as the 

matte, the converters are charged with a certain amount of 

scrap copper. The blister copper from the converters feeds 

an anode plant and electrolytic refinery. Waste gases from 

these processes are collected by various systems and directed 

to a baghouse and then to the smelter1s 200 metre chimney. 

The major sources of air pollution from the plant are the 

three stages of the smelting process, all of which can 

give rise to low level "fugitive"  emissions of particulate 

matter and to emission of sulphur dioxide from the chimney 

and from 	the plant itself. Table 4 shows the contribution 

of each stage of the process to sulphur dioxide emission. 

It is clear that it is the converters which are responsible 

for most of the sulphur dioxide emitted from the plant. 

Lead emission is the other major problem at this plant 

(see section 2.4.3) and this is emitted in particulate form 

predominantly as a fugitive emission. 

* The term "fugitive emission" refers to emissions which 

occur from plant equipment either due to faults in collection 

systems or to poor sealing or containment of vessels. These 

emissions are distinct from emissions which are "intentional" 

such as those from chimneys and stacks. 



Table 4: Sources of sulphur dioxide from copper smelting 

operations. (Source: A Smith. ER&S Company.) 

Process 	 Sulphur Dioxide 
	% Contribution 

Emission Rate 
(tonnes per hour) 

Converters 

Blast Furnace 

Sinter Plant 

5.5 64.0 

1.9 22.1 

1.2 13.9 
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As well as sulphur dioxide, other acid gases may result 

from the charging of the converters with scrap copper. This 

material can contain as little as 10% copper with the 

remainder being plastic casings and insulation which give 

rise to acid gases on combustion. 

Another factor which contributes to emission from the blast 

furnace is the fact that the sinter plant at ER&S has 

insufficient capacity to supply sinter to the furnace. The 

use of a proportion of unsintered feed contributes to fume 

emission from the furnace. The company is about to begin 

a series of trials of a briquetting plant in order to try 

out various sinter/briquette ratios in the blast furnace feed. 

A joint project involving ER&S and the State Pollution 

Control Commission is currently under way which aims to 

identify specific emission sources within the plant and to 

devise a program of economically feasible works to reduce 

these emissions (29) . This investigation is due for 

completion in mid 1986. 

In 1982 the company installed a system designed to monitor 

and respond to high levels of sulphur dioxide in the suburbs 

of Primbee and Warrawong as a result of emissions from 

the chimney. Under certain wind conditions sulphur dioxide 

can be transported in high concentrations to these suburbs. 

Under the new system, whenever the sulphur dioxide level at 

either monitoring site exceeds 8 parts per hundred million 

(pphm) an alarm condition is initiated and the converter 

is taken out of operation. The converters were chosen as 

the control point because they are the major sources of 

sulphur dioxide and because of the difficulties associated 

with shutting down and restarting the sinter plant or 

blast furnace. 

In 1983 the system was extended to include an input of 

meteorological data which allows it to predict high sulphur 

dioxide episodes on the basis of wind speeds and directions. 

Most recently the system has included data related to blast 

furnace and sinter plant operation as an aid to the control 

of fugitive particulate emissions. The company envisages 
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the continued expansion and refinement of this system 

and says that it is pleased with its performance to date. 

In 1981 an ER&S team investigated the possibility of up-

grading the plant and building a new smelter at a cost of 

$100 million (18) . The results of this study were that 

such a program could not be justified economically. A new 

smelter would have required ore supplies beyond the capacity 

of Australian producers so that expensive imports would 

have been necessary. Also the copper market in Australia 

was seen to be of insufficient size to support the output 

of such a plant. 

The future of ER&S at Port Kembla rests largely on its ability 

to adapt to changing conditions with respect to its ore 

supplies and the Australian copper market. Also, at present 

its supply of scrap copper is protected by government 

legislation although there is no guarantee that this will 

continue to be the case. 

it is important that efforts continue to reduce emissions 

from the ER&S works. The ER&S/SPCC study should be completed 

on schedule and its recommendations, implemented without 

delay. In the long term, future goals 4t ER&S should be 

the complete elimination of fugitive emissions, the investi-

gation of technologies for sulphur dioxide removal from 

waste gases and the reduction in acid gas emissions from 

scrap charging. 

The question of worker exposure to emissions at ER&S should 

also be considered. Though a worker health scheme is already 

in operation, it it has not already been done, an occupational 

health and safety committee should be established at ER&S 

as is 'allowed for in the new Occupational Health and Safety 

Legislation in New South Wales. This committee could look 

into ways of minimising worker exposure to pollutants at 

the plant. 
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Recoirmondations 

The SPCC/ER&S study of emission sources 

should be completed on schedule and its recommendations 

implemented without delay. 

Future goals at ER&S should be the complete 

elimination of fugitive emissions and the investigation of 

technologies for removal of sulphur dioxide from waste 

gases and for reducing acid gas emissions due to scrap 

charging of converters. 

If not already in existence, a worker/management 

occupational health and safety committee should be established 

at ER&S. 

2.3.3 	Coal Loader and Associated Areas 

The new Maritime Services Board Coal Loader at Port Kembla 

is located on a peninsula to the south of Wollongong on 

the eastern side of the inner harbour (see figure 2) 

Adjacent to the site are the old coal loader to the south 

and the western coal stockpiles to the west. These areas 

are also under Maritime Services Board (MSB) control 

though the western coal stockpile area is occupied by the 

coal companies Austen Butta and Kernbla• Coal and Coke under 

licence from the MSB. 

At the new coal loader, coal is received either by road or 

rail and is unloaded into hoppers. Conveyors take it to 

a transfer station and from there to stacking machines 

which form stockpiles. The coal is dug from the stockpiles 

by reclaiming machines and conveyed to ship loading machines. 

The whole system is computer controlled to ensure that no 

section of the system is overloaded and thus that spillages 

are mjnimised (21). 

The design is also intended to ensure that no other vehicles 

or machines, apart from those mentioned, come into contact 

with the coals  so that dust transfer from the stockpiles 

to other areas is minimised. In addition there are a 
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series of dust control measures designed into the system. 

These include: the washing of all trucks before they leave 

the site, the treatment of all coal received with an 

agglomerating agent, the spraying of stockpiles and conveyors 

with water, the maintenance of roads in the area in a clean 

and damped down condition and the automatic adjustment of 

stockpile forming machines so that coal is not dropped 

from too great a height. These are measures which, ideally, 

should operate at all times at the loader. 

In fact it has been shown that, at least up until late 1983, 

many of these requirements were not being met at the loader. 

The 1984 report of the New South Wales Ombudsman (21) on 

the operation of the loader details a number of areas where 

the operation of the facility was unsatisfactory from an 

environmental point of view. The reasons cited for these 

deficiencies included mechanical breakdowns, design faults 

and shortage,or inadequate training of,staff. In addition, 

two other factors have contributed to previous and ongoing 

dust problems in the vicinity of the coal loader. These 

are: 1) the use of the western dump and old coal loader 

areas as stockpiling areas and 2) the receival of road 

transported coal far in excess of the amount for which the 

facility was designed. These factors are now discussed 

in more detail. 

1) 	Western Stockpiles and Old Coal Loader. 

The western dump area is used as an overflow stockpile 

area by Keinbia Coal and Coke and Austen Butta. The area is 

occupied under licence from the MSB but there is no 

development consent in force for the area. Wollongong 

Council gave approvals for temporary stockpiles in 1975 

and 1977 but these have been expired since at least 1981. 

In his 1984 report, the NSW Ombudsman stated that "the 

whole operation of the western dumps is unauthorised." 

The area poses considerable problems of dust control. Sprays 

in the area are in insufficient numbers and often do not 

operate. Trucks have direct access to the stockpiles and, 

as many do not use truck washing facilities, there is•  

considerable transfer of dust to the new coal loader access 

roads and to public roads. No agglomerating agent is 
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applied to coal in this area and the roads are neither 

sealed nor sprayed 

There have been a number of promises of State Government action 

to reduce or remove these stockpiles. In May, 1983 the 

acting Premier promised: "Progressive reduction of the existing 

western stockpiles.., and the installation of appropriate 

pollution controls... 	Truck washing facilities, dust controls, 

sealing of roads... will be implemented" (21) . The users of 

the stockpiles have cited this decision as authority for 

continuing to use the area. However, the Ombudsman has 

stated that the decision has no legal force and it is clear 

that, to date, these control measures have not been implemented. 

More recently, the MSB has undertaken to commission an Environ-

mental Impact Statement (EIS) on the use of the dumps as part 

of a new proposal announced by the Minister for Public Works 

and Ports. This proposal includes, "The operation of a common 

user stockpile.. for companies licensed to road haul coal to 

the loader. The existing.. stockpiles.. would be phased out 

over a maximum of two years." To date little progress has 

been made on the EIS and the stockpiles are still being 

operated illegally. In addition, the proximity of this area 

to the site for the new Port Kembla Grain Handling Terminal 

is a further reason for concern over its continued use. 

With the opening of the new coal loader, the old loader was to 

be used as a temporary facility for handling coke, which 

presents fewer environmental problems than coal. It has, 

however, been used by the MSB for emergency coal stockpiling. 

A truck washing station has been relocated to the area but 

water sprays have been found to be inadequate or inoperational. 

In this area there has been a clear deviation from the intended 

use of the facility as its use has by no means been phased 

out and its pollution control equipment is inadequate for the 

use it receives. 
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Recatitendations 

The Western dumps should be closed as soon as 

possible or, as a less satisfactory measure, upgraded as 

proposed in the Minister for Public Works and Ports' 

decision 

The old coal loader area should not be used to 

stockpile coal unless dust control measures are brought into 

line with those existing at, and planned for, the new coal loader. 

2) 	Road Transport of Coal. 

The new coal loader was designed to operate essentially by 

means of rail receival of coal. Only two million tonnes per 

annum (mtpa)of its 14mtpa estimated annual throughput was 

originally designated for road receival. A number of factors 

have contributed to this limit not being maintained. These 

include the closure of rail loading facilities at the Glenlee 

mine, a ban by the Transport Workers' Union on the construction 

of a rail loading facility at the South Bulli Mine and increased 

export demands requiring increased production of coal at mines 

with no rail loaders (21). 

Because of these pressures, the 2mtpa limit became unrealistic. 

In December 1983, a State Environment Planning Policy (SEPP No 7) 

was introduced which gave permission for the receival at the 

coal loader of any amount of road hauled coal subject to a 

limit imposed by the Minister for I1anning and Environment. 

It also allows the Minister to add additional mines from which 

road hauled coal may be received. After investigation of road 

receival facilities at the loader, the MSB concluded that a 

capacity of 4mtpa could be achieved. This was announced by 

the Premier as the new amount of road hauled coal. 

The operation of the loader at this level of road receival has 

caused considerable problems of dust control particularly in 

terms of spillages from receival points and in the maintenance 

of roads in a clean condition. The pressure from coal companies 

to accept coal for which receival facilities are inadequate has 
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meant that the old coal loader and western dumps have been 

used as emergency storage areas with their already described 

inadequacies (21) 

The MSB says that recently there have been improvements made 

to the operation of pollution control equipment at the new 

coal loader and that further developments are planned. These 

include plans to seal roads near the stockpiles and the provision 

of additional sprays. It has also been stated that all coal 

received is now treated with an agglomerating agent and that 

improved agents are being investigated. The major remaining 

problems at the loader are the condition of the roads and 

dust blowoff in very strong winds (29). The closure of the 

western dumps would probably contribute to an improvement in 

the condition of roads though further spraying and sweeping 

measures are probably also required. There appears to be no 

current dust control technology which can cope with the sort 

of high winds experienced periodically in Wollongong. 

(See section 2.5.1) 

Recommendation 

7. 	The state government should recognise the need for 

an adequate rail transport system for coal in the Illawarra 

so that the coal loader can operate at its originally planned 

level of road receival. 



2.4 	Pollution Control in the Illawarra: The Role of 

the State Pollution Control Commission (SPCC) 

The responsibility for pollution control in New South Wales 

rests with the State Pollution Control Commission (SPCC). 

The SPCC was formed in 1971 and brought together staff 

previously employed in the Air and Water Pollution 

Control Branches of the then Health Commission. 

The Wollongong office of the SPCC was set up in 1974 and 

is responsible for the administration of the Clean Air 

Act, the Clean Waters Act, the Noise Control Act and, most 

recently, the Recreational Vehicles Act and the Environ-

mentally Hazardous Chemicals Act. The SPCC is also 

currently administering the Unleaded Petrol Program in 

New South Wales. The area covered by the Wollongong 

office's jurisdiction ranges from Helensburgh in the north 

to the Victorian border in the south and as far as young 

in the west. To administer these various Acts over this 

wide area the office has only six technical staff. It 

was because of these severe staff limitations at the 

Wollongong office of the SPCC that the current study was 

undertaken at the Illawarra Environment Centre. 

Since its formation, the SPCC has maintained an air monitoring 

network in the Illawarra. On the sixth of November, 1985, 

it was announced that the SPCC would no longer maintain 

this network and that responsibility for monitoring air 

pollution levels would be transferred to the polluting 

industries (18) . The consequences of this decision will 

be discussed later after a description of the present 

network and its effectiveness. 

The present Illawarra air monitoring network is shown in 

figure 2. Table 5 shows that for lead, dust and acid gases 

the present numbers of monitoring sites represent a 

reduction on the numbers existing in 1976. Though, in 

general, it may be said that the Illawarra's air quality 

has improved in this time, this reduction is of concern 

because it implies a relaxation of vigilance and because 
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Table 5: Numbers of State Pollution Control Commission 

Operated Air Pollution Monitoring Sites in the 

Illawarra from 1976 to 1985. 

YEAR 	 NUMBER OF MONITORING SITES 

Dust 	Lead 	Acid Gases 	Sulphur Dioxide 
(24 hour) 	(continuous) 

1976 18 4 4 	 1 

1977 18 4 4 	 1 

1978 15 4 4 	 1 

1979 11 5 4 	 2 

1980 13 3 2 	 1 

1981 12 3 2 	 1 

1982 12 3 2 	 1 

1983 12 3 2 	 1 

1984 12 3 2 	 1 

1985 11 3 2 	 0 



it lessens the capability of the system to identify new or 

developing air quality problems. 

There are a number of areas where monitoring could be 

extended to produce valuable results. The present acid 

gas monitors, now threatened with closure, only provide 

daily average levels of acid gases. The SPCC has cited the 

fact that these levels are continuously well below the 

World Health Organisation long term goals as justification 

for closing the monitors at Wollongong and Warrawong. 

While this is true, it ignores the fact that sulphur dioxide 

levels in Warrawong and Primbee can reach very high 

transient levels as a result of transport of the gas from 

the ER&S chimney under certain wind conditions (29). 

It seems clear, then, that some form of sulphur dioxide 

monitoring is necessary in these areas. The ER&S company 

maintains continuous sulphur dioxide monitors at Primbee 

and Warrawong (26) but, at present, no data from these 

is made available to the SPCC or any other interested party. 

This is primarily because the data is not collected in a 

useful form. it would require only minor alterations to 

the software of the ER&S monitoring system, however, to 

produce a valuable record of sulphur dioxide levels in 

these suburbs. 

There are also reports from time to time of sulphur smells 

in the Wollongong city centre. it would be of value 

therefore to monitor sulphur dioxide on a continuous basis 

in Wollongong to quantify this problem. 

Sulphur dioxide was also continuously monitored at Port 

Kembla Fire Station until 1979 (27) . During this time 

quite high hourly and daily levels of the gas were detected 

(see section 2.5.2) . Monitoring was ceasedpresumably, 

because it was felt that new pollution control measures 

at ER&S would reduce fugitive sulphur dioxide emissions. 

However, there is no monitoring evidence to support this 

and there are still frequent reports of sulphur smells in 

the vicinity of ER&S. it would, therefore, seem that 

monitoring of sulphur dioxide is still necessary at Port 

Kembla. 
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At present, lead is monitored at two sites in Port Kembla 

and one in Warrawong (see fig 2) . These are located in 

such as way as to detect lead emission from the ER&S 

works. There is no monitoring of lead due to motor 

vehicle emissions done in the Illawarra at present. As 

the area has one of the highest concentrations of heavy 

vehicles on its roads of any area in the state if would 

seem that this would be. of value. The Warrawong monitor 

has consistently shown that lead is not transported to this 

site in high concentrations from ER&S so this monitor 

could perhaps be redesignated to the task of monitoring 

lead close to heavy traffic areas. 

Dust deposition gauges are located throughout the region 

(figure 2) . As well as these SPCC gauges, the Maritime 

Services Board, the State Rail Authority, BHP and a number 

of other companies also operate gauges at or near their 

works. As most of these gauges operate on a monthly 

turnaround, they only give a rough indication of dust 

levels. They do not accurately represent the situation 

when high winds occur for short periods (18) 	However, 

monitoring data is not necessary to prove that windblown 

dust is a problem in the Illawarra. . The evidence is easily 

visible whenever a strong wind occurs. 	The dust gauges 

currently in operation should be retained as they allow 

trends in dust deposition rates in particular areas to be 

assessed. It would perhaps be useful for the SPCC to 

arrange to be provided with data from the other gauges so 

that a more complete and independent record can be kept, 

in a central location, of dust trends in Wollongong. 

The preceding discussion has shown that there are ways in 

which air quality monitoring in the Illawarra could be 

productively expanded. The recent SPCC decision to hand 

monitoring of air pollution in the Illawarra over to private 

control is therefore of great concern. The decision will 

mean: 

1) 	The dismantling of the New South Wales air monitoring 

network and its replacement by a fragmented and vaguely 

defined system of industry self regulation. 
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The end of the SPCC's quarterly and annual air 

quality monitoring reports in their present form. This 

will remove the major source of information on air 

pollution for citizens and local governments and make 

long term assessment of trends in air quality difficult. 

Where there is no obvious industrial polluter to 

take control of an existing monitor, this monitor may be 

closed down. This raises the question of how non-industrial 

sources of pollution such as motor vehicles will be monitored. 

Because only presently recognised sources of pollution 

will be monitored there will be a greater risk of new or 

developing pollution sources going unnoticed. 

If, as seems to be the case at present, industry 

is reluctant to take on this new role, there is the risk 

that monitoring will be of a lower standard than at present. 

Also the imposition of compulsory monitoring may put a 

financial strain on small companies which may result.in  

the risk of retrenchments. 

This move is clearly linked to the expansion of the SPCCs 

responsibilities in areas not direOtly related to pollution 

monitoring. The solution should not be to cut back in the 

monitoring area but to expand the SPCC to allow it to 

cope with its new roles. 

The SPCC says that it will conduct spot checks to ensure 

that industries maintain an adequate standard on monitoring. 

It may be that to do this properly would require no less 

demands on staff and resources than the maintenance of the 

present system. It would be preferable if monitoring was 

to remain under SPCC control and was financed by a levy 

on industrial polluters. The present licensing system 

would seem to lend itself well to such an innovation. 

This would surely be more satisfactory than forcing 

companies to reluctantly monitor their own pollution. 

The SPCC decision has been greeted with almost universal 

condemnation in the Illawarra. In an area where air 
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pollution is an almost daily issue to many people, this 

decision is seen by many as an abandonment of responsibility 

on the part of the SPCC and the state government. The 

Wollongong City Council Environment Committee has expressed 

its deep concern over the move. As a group which has been 

closely involved with the issue of air pollution in the 

area, its voice should carry considerable weight with the 

SPCC (37) 

Recommendations 

8. 	The decision to hand air pollution monitoring over 

to industry and to close some Illawarra monitoring sites 

should be reversed. 

9 	The SPCC should have sufficient staff and funds in 

Wollongong to carry out its responsibilities in air 

monitoring as well as its newer responsibilities. At 

least, the number of staff at the Wollongong office should 

be restored to its 1984 level. 

10. 	The SPCC should institute continuous monitoring of 

sulphur dioxide at Primbee, Warrawong, Wollongong and 

Port Kembla by collecting data from the ER&S monitors and 

by providing its own monitors where necessary. 

11 . 	Monitoring of lead levels near busy roads as a 

result of vehicle emissions should be instituted on a trial 

basis. 

12. 	The SPCC should collect data from all local dust 

deposition gauges to assess trends in dust deposition in 

the area. 

2.5 	Pollution Levels in the Illawarra 

in the following sections the levels and significance of 

specific pollutants in the Illawarra are discussed. Most 

of the data in this section is derived from SPCC quarterly 

and annual air quality reports (27,28) , though reference 

is also made to some university studies (3,8,9,10,11,35) 

and to data supplied from other sources. It should be 
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noted that, in general, pollution problems in the region 

are related to specific areas which are affected by emissions 

from specific sources. For this reason it is not possible 

to make general statements about the quality of air in 

the Illawarra as a whole. Pollution levels depend on the 

relative positions of sources and monitoring sites and on 

weather conditions (5,11) . It is therefore important 

to relate pollution levels to these factors. 

2.5 .1 	Particulates 

Particulate emissions derive from a diversity of sources 

in the Illawarra. Emissions of fine particulates occur 

from a number of sites in the steelworks area and from 

the copper smelter (8). As this type of emission is most 

significant in terms of the gaseous or metallic pollutants 

which may be associated with the particles, these emissions 

will be discussed in the sections which deal with these 

associated pollutants (see sections 2.5.2, 2.5.3, 2.5.5) 

The problem of windblown dust, however, is one which is 

of considerable significance for the region both for residents 

and visitors. At a time when the Illawarra is seeking to 

boost its tourist industry, the occasional dust "storms" 

which affect Wollongong could seriously damage its image 

as a tourist attraction. 

This problem derives from variously located stockpiles and 

dumps of different materials in the area. Figure 3 shows 

the locations of, and the materials stored at, each of 

these. It is clear from an examination of this map that 

strong southerly winds are capable of transporting dust 

to Wollongong from a number of sources. At most other 

times dust problems are generally confined to the immediate 

vicinities of stockpiles. 

Figures 4 and 5 show dust deposition rates at SPCC monitors 

at Port Kembla and Wollongong. These show that there has 

been a marked improvement in recent years in the average 

deposition rates of combustible dust in these areas. The 

combustible fraction of deposited dust represents that 
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Figure 3: Map of the Port Kembla area showing the locations 

of, and the materials stored at or emitted from, 

the major stockpiles and dumps. 

Legend: 	1. Steelworks area. 	0 Coal. 

Copper Smelter. 	OCoke. 

Coal Loader. 	 Kish". 

No.21 dump area. 	Alron ore. 

Western Stockpiles. 
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derived from organic sources and includes coal dust. It 

should be remembered, however, that these are monthly 

deposition rates and do not adequately represent isolated 

incidents of severe dust deposition. The improvement that 

these graphs show is no doubt due to the introduction of 

improved standards of dust control at the coal loader 

and some other sites. However, as was stated in section 

2.3.3, there is still a need for further improvement in 

dust control standards at the coal loader. Similarly the 

continued operation of the western dumps makes further 

improvements in dust deposition rates in Wollongong unlikely 

until some action is taken to close or upgrade them. 

However, it is clear that not all the dust which reaches 

Wollongong derives from the coal loader and western dumps. 

The steelwor.ks and probably to a lesser extent, the ER&S 

works are also sources of dust. The situations at these 

sites is now discussed. For a treatment of the situation 

at the coal loader see section 2.3.3. 

BHP Steelworks 

Dust problems at the steelworks are associated with the 

extensive unsealed areas within the site. There are also 

stockpile areas and dumps which can also contribute to 

dust deposition in Wollongong. The most significant of 

these is the number 21 area (see figure 3) (29). In most 

parts of the works damping of roads and stocks is done 

by spray tankers. There are some fixed sprays and in these 

areas, in conjunction with agglomeration agent use, dust 

control is good. The water tankers are able to control 

dust under normal wind conditions and for materials which 

can form a crust and remain undisturbed for periods. 

However, it is doubtful whether this can be maintained in 

hot, dry or windy conditions when roads or stockpiles may 

dry out faster than the tankers can circulate. As these 

are the sort of weather conditions which cause the worst 

dust problems for Wollongong, the use of tankers would 

seem to be less satisfactory than fixed sprays which can 

be in more continuous use. 
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The vast unsealed areas within the steelworks will still 

probably require tankers to control dust. The process of 

sealing these areas should go ahead with all possible speed. 

Emission of kish (particles of graphite, iron oxides 

and slag) is also a problem at the steelworks. Kish is 

emitted from the basic oxygen furnace area and occasionally 

from the number 21 dump area as a result of iron dumping. 

The company has developed a system to reduce kish emissions 

and this is, at present, undergoing further assessment. 

ER&S Copper Smelter 

There are two main stockpile areas at ER&S. To the east 

of the works are the ore gantries which are now enclosed. 

There have been complaints in the past about dust from 

coal stockpiles at this end of the plant causing inconvenience 

to residents and damage to vegetation (18). The enclosing 

of the stocks was in response to this. Although it is not 

a total solution to the problem, it seems to have been 

effective in reducing pollution from this end of the plant. 

At the western end of the plant are stored piles of slag 

and fume. ER&S says that the slag does not cause a dust 

problem due to its granular nature. There is no evidence 

to refute this claim. The fume does represent a dust 

source and this is sprayed with water when there is a threat 

of high winds. The fume piles are gradually being removed, 

by road to the Suiphide Corporation smelter in Newcastle 

so this potential dust source will soon be eliminated. 

Roads within the ER&S works are sealed and are sprayed and 

washed on a regular basis. With its smaller area this 

plant probably does not represent as great a dust source 

as the coal loader or the steelworks. 

The most obvious immediate step which would help to reduce 

Wollongong's dust problems would be the raising of dust 

control measures at all stockpile and dump areas to a 

common standard. This process should also include controls 
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Figure 4: Dust deposition (g/m2/month) at Port Keinbia Fire Station. 
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Figure 5: Dust deposition (g/m2/month) at Stewart Street1  Wollongong. 
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on mobile dust sources such as trucks and rail wagons. 

This goal should apply to all areas regardless of whether 

they are under public or private control. This is because 

there is little value in having good dust control at some 

locations if others are allowed to continue to operate 

with minimal control measures. As a more long term goal, 

methods of dust control which can cope with strong winds 

should be investigated, as experience has shown that even 

where good standards of dust control are maintained, as 

at Port Waratah coal loader in Newcastle, strong winds 

still result in considerable dust blow off (29). The SPCC 

is the obvious choice of an organisation through which 

these goals could be implemented. 

Recommendations: 

Dust control measures at all Illawarra dumps and 

stockpiles, and for all transport vehicles, should be 

raised to a common standard. 

Methods of dust control (eg windbreaks) which can 

cope with strong winds, should be investigated. 

The process of sealing areas which are dust sources 

within the steelworks should proceed with all possible 

speed. 

The SPCC should conduct an investigation of the 

activities in the number 21 dump area of the steelworks 

and recommend ways to redice emissions from this area. 

Ways of further reducing dust emission from ore 

stockpiles at ER&S should be investigated. 

2.5.2 	Sulphur Dioxide and Suspended Matter 

The SPCC has stated that in New South Wales the problem of 

atmospheric sulphur dioxide (SO2 ) is not as severe as in 

other industrial countries because most of the fuels used 

in this state are low in sulphur. Also, the increasing 

use of natural gas by industry has contributed to a general 



reduction in sulphur dioxide emissions in recent years (29) 

Most of the problems that are encountered with sulphur 

dioxide and other acid gases occur in the vicinity of 

specific sources such as smelters, power stations, 

incinerators and chemical and mineral industries. 

Acid gas and sulphur dioxide levels are usually considered 

in conjunction with the levels of suspended matter as the 

two pollutants can interact in producing adverse health 

effects (see section 1.4.2).Figures 6 and 7 show the 

levels of acid gases at Warrawong and Wollongong from 1976 

to 1985 and figures 8 and 9 show the levels of suspended 

matter at the same locations. The acid gas levels shown 

are based on a 24 hour sampling time which means that 

transient peak levels of sulphur dioxide of less than 

several hours duration do not show up clearly with this 

method. To record such events requires continuous 

sulphur dioxide monitoring. 

However, the graphs show that annual averages of sulphur 

dioxide and suspended matter at these sites are well below 

the World Health Organisation's long term goals for these 

pollutants (see table 2) . The graphs also show, however, 

that quite high daily readings for acid gases occur from 

time to time at both Wollongong and at Warrawong and that 

these are still occurring. 

The occurrence of transient high levels of sulphur dioxide 

in the suburbs of Warrawong and Primbee is probably the 

most significant acid gas problem in the Illawarra. Table 6 

shows the number of days on which sulphur dioxide levels 

exceeded 8 parts per hundred million (pphm) at either 

Primbee or Warrawong from October 1984 to October 1985. 

(Data supplied by ER&S. company). This level of sulphur 

dioxide is the one at which the ER&S company takes its 

converter out of operation (see section 2.3.2) . The reason 

for this problem is that sulphur dioxide in transported 

from the ER&S stack under certain north easterly wind 

conditions and reaches ground level in these residential areas. 
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Oct 84 

Nov 84 

Dec 84 

Jan 85 

Feb 85 

Mar 85 

Apr 85 

May 85 

Jun 85 

Jul 85 

Aug 85 

Sep 85 

Oct 85* 

5 
	 5 

3 
	 '4 

6 
	 4 

7 
	 11 

8 
	 6 

3 
	 7 

4 
	 5 

3 
	 5 

No Data 

No Data 

9 
	 2 

3 
	 5 

0 
	 5 

Table 6: Number of days on which sulphur dioxide levels 

exceeded 8 parts per hundred million in Primbee 

or Warrawong from October 1984 to October 1985. 

(Data supplied by the ER&S Company) 

Month 	 No of days 

Primnbee 	 Warrawog 

* To 15/10/85. 
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The ER&S intermittent production control system was described 

in section 2.3.2. Since its installation the company says 

that there has been a decrease in complaints from residents 

in these suburbs though residents who contributed to this 

study stated that unpleasant levels of sulphur dioxide 

still occur regularly in the area. Figure 10 shows levels 

of sulphur dioxide detected by a continuous SPCC monitor 

located at Warrawong from 1980 to 1982. There does not 

appear to have been a marked decrease in the maximum daily 

levels of sulphur dioxide in 1982 as a result of the 

installation of the system. However, it would seem that 

monitoring was ceased at this site at a time when it would 

have been valuable in assessing the success of the ER&S 

system. The continuing lack of useful data on sulphur dioxide 

levels in Primbee and Warrawong is of concern. It would take 

only minor alterations to the software of the ER&S system 

to provide this data which would surely be useful to the 

SPCC in its efforts to further reduce the incidence of high 

levels of sulphur dioxide in these suburbs. 

Monitoring of sulphur dioxide on a continuous basis also 

occurred at Port Kembla Fire Station until 1979. Figure 

11 and table 7 show that high daily and hourly levels occurred 

regularly presumably as a result of fugitive emission of 

the 4as from ER&S. Because monitoring was ceased, there 

is no way of knowing whether this situation has continued 

except the statements of local residents that the frequency 

of unpleasant sulphur smells has been reduced in recent years. 

However, it has also been stated that these events still 

do occur and cause considerable discomfort to local residents 

and workers, so it would seem that monitoring of sulphur 

dioxide at Port Kembla would still be of value. 

The foregoing discussion clearly demonstrates that sulphur 

dioxide emission from ER&S is a significant problem. The 

decision of the SPCC to cease monitoring of acid gases in 

Wollongong and Warrawong is therefore of concern. Although 

the present monitoring is of limited value in quantifying 

the type of transient problems which affect Wollongong 

and the southern suburbs, to cease monitoring altogether 

will only promote a complacent attitude to the problem. 
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Table 7: Maximum hourly levels of sulphur dioxide at Port 

Kembla Fire Station (1977 to 1979). 

Year Month Maximum hou;ly 
value 	(ig/m ) 

1977 January 2812 

February 1828 

March 2250 

April 633 

May 1406 

June 450 

July . 	 349 

August 849 

September 731 

October 703 

November 984 

December 402 

1978 January 2250 

February 340 

March 95 

April 860 

May No Data 

June 70 

July 280 

August 340 

September >420 

October >420 

November >420 

December 	. No Data 

1979 January No Data 

February 745 

March 855 

April 415 

May 35.0 

June )430 

July >430 

August >430 

September 970 

October 1515 

November 500 

December No Data 
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Figure 6: Acid gases as sulphur dioxide ()lg!m3) at Blaxland and Flagstaff Roads, Warrawong. 
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Figure 7: Acid gases as sulphur dioxide (ig/m3) at Wollongong Council Chambers. 
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Figure 8: Suspended matter (jig/rn3) at Blaxiand and Flagstaff Roads, Warrawong. 
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Figure 9: Suspended matter (yg/m3) at Wollongong Council Chambers. 
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Figure 10: Sulphur dioxide igIra 3 ) .Continuous monitoring at Warrawong. 
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Figure 11: Sulphur dioxide igIm3). 
Continuous monitoring at Port Kenthia Fire Station. 
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This is why the SPCC should continue to be involved in 

monitoring sulphur dioxide. The recommendations made in 

section 2.4 with regard to sulphur dioxide monitoring 

are aimed at seeing that this occurs. 

Sulphur dioxide is difficult to remove from waste gases 

which is why control technology at Port Kembla has concentrated 

as much on dispersal as on reduction of emissions. When 

the intermittent production control system was decided on 

at ER&S, a number of other options were considered. These 

included increasing the height of the stack and the 

installation of further control equipment such as gas 

scrubbing systems or a sulphuric acid plant. These were 

rejected on economic grounds and because the gas steam was 

unsuitable for sulphuric acid manufacture. However, with 

advances in technology it may prove that some of these 

options,or others, may become viable. It also seems clear 

that further work is necessary to reduce fugitive sulphur 

dioxide emissions from the plant as these still appear to 

be affecting Port Kembla. 

Recommendations 

3. 	ER&S should continue to consider technologies or 

strategies to reduce sulphur dioxide emission. 

2.5.3 	Lead 

In most areas of the Illawarra lead levels do not represent 

an air quality problem as they are always well below the 

National Health and Medical Research Council (NH&MRC) limit 

(see table 2) . However, there is one major stationary 

source of lead in the region and this is the ER&S works 

at Port Kembla (18,29,37) 

Since at least 1979, an SPCC lead monitor located across 

the road from the works at the Port Kembla Fire Station 

has continuously recorded three month average lead levels 

which exceed the NH&MRC standard (see figure 12). Another 

monitor at the corner of Church and Kembla Streets, about 

5-600 metres south west of the works also regularly records 

levels above the standard. However, another monitor located 



2.5 kilometreS west of the smelter, in WarrawOfl.g, always 

records well below the standard as did a temporary monitor 

located 6-700m north east of the smelter (10) . These 

observations suggest that lead from the smelter only affects 

a fairly small area and so is more likely to be associated 

with low level •fugitive emissions than with emissions from 

the smelter's200 metre chimney. The correlation between 

warmer months and high lead levels (figure 12) also helps 

to identify ER&S as the lead source as north easterly winds, 

which prevail in summer, blow emissions in the direction 

of the monitoring sites. 

It has been shown (3.5) that more than 50% of the lead which 

is emitted from ER&S is associated with particles which are 

smaller than 1.ljim ( 1)im = 1/1000 of a.millimetre). This 

means that these particles can be inhaled into the smallest 

spaces of the lungs, the alveoli, which is the site at 

which absorption into the blood can occur. However, it 

also seems that much of this lead is in the form of lead 

sulphate, lead suiphite or lead oxide, all of which have 

low solubility in blood serum (35). It has also been shown 

that blood serum extracts less than 10% of the lead present 

in fume collected from the sinter plant, blast furnace and.  

converters at ER&S (35). This may suggest that this lead 

does not pose a health risk to Port Kembla residents. 

However, it should be pointed out that there is.  little 

information regarding the effects of these insoluble lead 

particles being present in the lungs The particles can 

reside for considerable periods in the lungs before they 

are removed by natural actions (35) so, while lead may not 

be absorbed into the blood in significant amounts, there 

may be other consequences of the presence of lead bearing 

particles in the lungs. 

The New South Wales Health Department has determined levels 

of blood lead in Port Kembla school children on a number 

of occasions (14., 36), although no ongoing investigation 

of a single group of children has ever been undertaken. So, 

although the results of these surveys have shown that blood 

lead levels of the children do not exceed the NH&MRC level 

of concern, it is not known whether there is any upward 
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trend in lead level with age. The Department has rejected 

a suggestion from Wollongong City Council (37) that such a 

longitudinal study would be valuable, saying that the existing 

results are sufficient to prove that there is no need for 

concern. In the light of the fact that there is little 

information on the effects of lead particulates in the 

lungs and that there has been no longitudinal study of 

blood lead levels at Port Kembla, it may be stated that 

there is a deficiency of information about the health 

consequences of the Port Kembla situation and the Health 

Department should act to rectify this. 

In Port Pine, Stuth Australia, where a lead smelter has 

been in operation since 1889, a long term investigation of 

children's blood lead levels during their first seven years 

is under way. The results of this study, called the 

Cohort Study, to be completed in 1990-1, may have relevance 

to the Port Kembla situation. Local health authorities 

should watch the progress of this study for information 

which may be acted upon locally. 

It has also been shown that high concentrations of lead 

are present in vegetables and soil in the vicinity of the 

smelter (6,7) and a clear correlation has been demonstrated 

between lead level and distance from the smelter. As 

many of the residents of Port Kembla grow vegetables for 

home consumption, this represents an additional route by 

which lead could be absorbed into residents' bodies. 

There have been considerable efforts made by the SPCC and ER&S 

to reduce lead emissions from the smelter (29) . The source 

of the lead has been identified as Woodlawn copper ore which 

is rich in the lead bearing mineral galena (35). Attempts 

to overcome the problem have concentrated on the provision 

and upgrading of baghouse filters, hoods and collectors 

at a cost of approximately $1.5 million (29). While 

improvements have certainly been made, such that the excessive 

lead levels of 1979 have not been repeated, the NH&MRC 

standard is still being continuouslyexceeded at Port Kembla 
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and in recent years the three month average lead level 

maxima which occur in summer have again been creeping higher 

(figure 12). The three month average for December 1984, 

for example, was the highest since October 1980. 

The company has admitted that the control measures have not 

been as successful as anticipated. As a further step 

towards emission control they have recently incorporated 

the monitoring of parameters associated with converter and 

blast furnace operation into their intermittent production 

control system (see section 2.3.2) . Hopefully, this will 

allow problems which give rise to excessive emissions to be 

identified sooner. The company is also undertaking a 

project with the SPCC to identify fugitive emission 

sources within the plant and to devise a program of works 

to reduce emissions. This project will be completed in 

mid-1986. 

As with most pollution problems in industry, the SPCC is 

unable to force expenditure of large amounts of money on 

emission control where there is a risk that this may affect 

the company's ability to continue operating. In the 

Illawarra, in particular, unemployment is a much greater 

spectre in many people's minds than is air pollution. 

However, even if in the near future the NH&MRC limit remains 

unattainable at Port Kembla, as past experience would seem 

to suggest, efforts to reduce lead emissions to the lowest 

possible value must continue at ER&S with, if necessary, 

government intervention to see that both jobs and health 

are protected. 

Recommendations 

2. 	The SPCC/ER&S study of emission sources should be 

completed on schedule and its recommendations 	implemented 

without delay. 

18. 	A more thorough study of the chemical forms in 

which lead is emitted from ER&S and its biological availability 

should be undertaken. 
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A study of the health effects of long term 

inhalation of lead-bearing particulates should be undertaken. 

A longitudinal study of blood lead levels in Port 

Kernbla children should be conucted. 

The results of the Port Pine Cohort Study should 

be watched by local public health authorities for their 

relevance to the Port Kembla situation. 

2.5.4 	Photochemical Smog 

photochemical smog pollution in the Illawarra occurs as 

a result of transport of these pollutants from Sydney7  and 

not because of generation of oxidants in the local atmosphere 

to any significant degree (29). 

This transport occurs when morning westerly winds blow 

Sydney's smog offshore and north easterly winds later in 

the day transport the pollution southwards to the Illawarra 

region. A similar phenomenon was observed in 1974 when 

high ozone levels were detected at Blackheath in the Blue 

Mountains. 

In 1982, the SPCC began an investigation of the mechanisms 

of transport of pollution from Sydney to the Illawarra. As 

part of this study, ozone monitors were located at Albion 

Park (16km south west of Wollongong) and Austinmer (13km 

north of wollongong) . The Austinmer monitor was moved to 

Bellambi (8km north of wollongong) in 1983. The results of 

this monitoring are shown in figs 13 and 14. 

Maximum one hour levels of ozone of 18pphm have been 

measured at these sites and this is a similar level to the 

maximum recorded level in Sydney (28). 

As well as ozone levels, the mixing depths within polluted 

sea breezes are being measured. At present monitoring 

has ceased at Bellalnbi and data is being analysed. 
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Figure 14: Ozone (ppbm) at Austinmer (1981-82) and Bellambi (1983-84) 

Monthly averages 
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Monitoring is continuing at Albion Park as well as the 

meteorological investigation. 

The SPCC hopes that this study will provide information 

which will be applicable both to the development of control 

strategies in Sydney and to planning in the Illawarra for 

expansion of industry and increased population in the 

next decades. 

Recommendation 

22. 	 The SPCC should have adequate staff and resources 

allocated to complete this study and its results should be 

taken into account in determining the locations of new 

residential sub-divisions in the Illawarra over the next 

decade, 

2.5.5 	Cadmium 

Cadmium levels have only been monitored at Port Kembla 

since 1984. The SPCC commenced analysis for cadmium of 

samples collected at the Port Kembla Fire Station at that 

time. This is because the ER&S company refines cadmium-

containing ores at its plant. 

The monthly average levels of cadmium at Port Kembla 

(figure 15) have varied from 0.02 to 0.38 pg/rn3. A separate 

study (10) has shown that cadmium levels in other areas of 

Wollongong vary from 0.0017 to .0017 g/m3. This sampling 

was done when winds were blowing from the Port Kembla area 

towards the sample point so these levels are maximum levels 

to be expected in these areas. It is clear that the 

levels at the Fire Station are considerably higher than 

those for the rest of Wollongong. An analysis of ore and 

fume samples from ER&S (35) has shown that ores contain from 

0.03 to 0.06% cadmium and fumes from 0.88 to 1.0% cadmium. 

There is no standard for cadmium in air currently in force 

in New South Wales and little information regarding the 

levels of cadmium which are dangerous to health (2,13) 
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Figure 15: Cadmium (pg/rn3) at Port Keinbia Fire Station. 

Monthly averages 
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There is, however, an emission standard for cadmium set by 

the NH&MRC (2) and it would be useful to know whether 

this is being exceeded at Port Kembla. 

As cadmium is a cumulative poison which may take years to 

manifest its ill effects (2), it seems that efforts should 

be made to immediately reduce cadmium emissions from ER&S 

while an investigation is made of the chemical nature and 

particle size of the emissions and the significance of this 

for human health. 

Recommendations 

The SPCC should investigate whether cadmium emission 

from ER&S exceeds the NH&MRC emission standard. 

Every effort should be made to reduce cadmium 

emission from ER&S. 

The chemical nature and particle size of cadmium 

emissions from ER&S should be investigated and the significance 

of the emissions for human health should be determined. 

2.5.6 	Other Pollutants 

There are currently no monitoring sites in the Illawarra 

for carbon monoxide, nitrogen oxides, non-methane hydrocarbons 

or fluOrides. The SPCC analysed total suspended particulate 

samples for zinc, copper and iron until 1983 but now only 

lead and cadmium are determined. The other metals were 

not thought to present a problem in the area. 

However, this situation should be reviewed periodically with 

reference to the development of new industries in the region 

and changes to population size and distribution. The question 

of motor vehicle emissions should also be considered. The 

National Roads and Motorists Association has noted that 

there are more heavy vehicles using Illawarra roads than 

use some major interstate highways. It has been shown (4) 

that heavy vehicles are a major source of emissions of 
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oxides of nitrogen. It would,therefore,be of value to know 

how significant this is in the Illawarra. 

There has been some monitoring of arsenic and selenium 

levels in the area (8) and these have been shown to derive 

from the ER&S smelter. The significance of the levels of 

these substances being emitted should also be investigated. 

Recommendations 

The SPCC should periodically check whether there 

is a need for monitoring of other air pollutants, not 

presently monitored in the Illawarra. 

The significance of levels of selenium and arsenic 

present in the air in the region should be investigated. 

An investigation of heavy vehicle emissions and 

their effect on air quality in the Illawarra should be 

undertaken. 

2.6 	Coke Ovens in the Illawarra 

In this section the significance of emissions from coke 

ovens for the health and welfare of workers and residents 

is considered. This question has been treated separately 

because coke ovens emit a mixture of pollutants which do 

not fall entirely into any of the categories already considered 

(see section 1.5) . In addition, coke ovens are known to 

represent a major problem of occupational health and safety. 

As most of the discussions in the previous sections have 

dealt with the effect of pollution on the population as 

a whole, this section, which deals with the effect of a 

pollution source on those operating it, is concerned with 

a different consequence of pollution: the risk to workers. 

Some space has been devoted to possible effects of coke 

oven emissions on nearby residents but, as there is little 

information about this, few conclusions can be drawn. 
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2.6.1 	Port Kernbla Coke Ovens 

At the Port Kembla steelworks at the present time (1985) 

there are four batteries of coke ovens in operation. These 

are designated 3B, 4, 5 and 6. Battery No 1 was closed in 

1983 and No 3A more recently. A new battery,No 7A,will 

be completed in 1987. Each battery contains up to 101 

ovens. Battery 7A will have 50 ovens. These ovens are in 

continuous use with a coking time of around 18 hours (3) 

The matter of the hazards associated with the operation of 

these ovens was first raised in 1977 and AI&S maintains 

that prior to this time they were unaware of such hazards. 

This is despite the fact that these dangers were officially 

recognised in the US as long ago as 1972 (3). The result 

of the first discussions between unions and the company 

at this time was an inspection of the ovens by a team from 

the Health Commission's division of Occupational Health and 

Radiation Control and the Department of Industrial Relations 

and Technology. This inspection sparked considerable 

controversy because of the industrial action taken by 

unions to gain access to its report and the subsequent 

hearings in the NSW Arbitration Commission with regard to 

the provision of double lockers and laundry services for 

workers in the nearby washery and by-products areas. The 

Commission found that such provisions were of little use 

in minimising the risk of exposure to carcinogens but agreed 

that a substantial health risk existed for all workers in 

the coke ovens area. Similarly the report of the inspection 

team mentioned above concluded that "employees are at 

considerable risk to health by the physically and chemically 

hostile environment in which they work.t1  (3). 

Since this time the company has taken a wide range of steps 

to reduce emissions and improve conditions at the coke 

ovens. These include: the replacement of all doors on 

Nos 4, 5, 6 batteries with Japanese Ikio self sealing doors, 

the air-conditioning of work cabins, car mounted scrubbers 

on charge cars, improved seals on the standpipes which collect 

coke oven gas, the use of automatic cleaners on oven doors, 
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the machining of charge hole lids, trials of self adjusting 

leveller doors and various door sealant compounds and the 

institution of medical examinations for employees of five 

years service or more (3,29) . More recently the use of 

respirators by topside oven workers has been encouraged 

and a system of directing charging emissions into empty 

ovens is being trialled. 

The Benzene Soluble Fraction of Total Particulate Matter 

.(BSFTPM) is monitored at all work stations on the coke 

ovens and three monthly reports are prepared. It •is not 

clear whether this information is available to workers 

and it is also not clear whether the results of medical 

examinations are available. Figures for BSFTPM for 1980 

and 1983 which were obtained from another source show that 

there was a considerable improvement on all batteries 	
3 

during this period, but that the US standard of 0.15mg/rn /Bhr 

was still regularly exceeded at several work stations. 

Observations made during a tour of the batteries in 

September 1985 as part of the present study, suggest that 

there are still a number of areas where improvements can 

be made to reduce coke oven emissions and worker exposure. 

These apply not only to the engineering area but also to 

the area of worker practices. 

On number three battery, in particular, emissions from the 

charging holes are quite severe. No sealant is applied to 

lids on this battery as on other batteries. Where sealant 

is applied, on batteries 4, 5 & 6, lid emissions were 

noticeably lower. The process of applying sealant appeared 

to be simple and quick. Also, on No 3 battery door leaks 

are 
Imuch more severe than on the others. This is because 

this battery does not have self-sealing doors due to its 

being of an unsuitable design. 	The door adjusters who 

are responsible for adjusting door seals and applying 

sealants, appeared to be working under quite unpleasant 

conditions and some chose not to wear respirators. Also 

on this battery, though 	observations were necessarily 
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brief, the pushes observed were noticeably "greener" 

than on other batteries. It was also observed that, at times, 

there could be some delay between the charging of an oven 

and the arrival of the lidman to adjust the seal. 

These observations are intended as examples of how the 

modification of work practices could contribute to a 

safer work environment and reduce air pollution from the 

coke ovens. In seeking to implement such practices the 

company and the unions have a responsibility to seek to 

resolve quickly any disputes which arise with respect to 

staffing levels, job designations and work conditions. The 

common objective should be to develop a code of worker 

practice in conjunction with an adequate and ongoing education 

and medical monitoring program which will minimise exposure 

of all workers to coke oven emissions. A failure by either 

party to adopt a positive, reconciliatory attitude in 

negotiations to achieve this must be seen as a failure to 

protect the interest of the coke oven workers. 

The new NSW OccupationalnHealth and Safety Legislation allows 

for the setting up of joint worker/employer committees to 

investigate work conditions 	If this is not already 

implemented at BHP, it should be done as soon as possible. 

The responsibility for implementing and maintaining adequate 

engineering controls for coke oven emissions rests solely 

with the company. Much has been achieved in this regard in 

the last six years and the company has committed itself to 

a high standard of emission control on the new 7A battery. 

The success or otherwise of this endeavour will be seen 

when this battery opens in 1987. As for the existing 

batteries, it would seem that a limit is being approached 

where only a complete rehabilitation program costing 

many millions of dollars will result in further reductions 

in emissions. There are, however, some improvements short 

of this which could still be made. In particular it seems 

that sequential charging of ovens has not been sufficiently 

investigated as a control method for charging emissions. 
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Again it is economic considerations which determine the 

implementation of pollution control measures. BHP, the 

parent company of AI&S, has recently embarked on a billion 

dollar expansion and acquisition program (20) 

Surely a company in this 

financial position should not hesitate to consider its 

responsibilities to its workers and to the community with 

regard to the dangers associated with its operations. 

Although it is the workers on the coke ovens who are most 

at risk from emissions, it should be remembered that these 

emissions may also affect residents of nearby suburbs. The 

residential areas of Port Kembla, Cringila, Warrawong and 

Lake Heights lie, wholely or partially, within a three 

kilometre radius of the coke ovens from the south west to 

the south east. Therefore it seems likely that under 

certain wind conditiofl, particularly those which prevail 

in the summer months, these suburbs may be exposed to 

emissions from the ovens. 

A study of BSFTPM at nearby suburbs (10) showed that at 

Cringila (2km west of ovens) readings varied from 0.26 

to 1.9 g/m3/8hr, at Warrawong (1.5km south) 0.37 to 
3.6gImi8hr 

while at Wollongong (4.5km north west) they were 0 to 

0.67pg/m/8hr. These results show that levels of carcinogens 

in suburbs close to the ovens and in the direction of 

prevailing winds,(the survey was done in January-May 1984) 

are higher than at a location more distant and less likely 

to experience winds from the direction of the ovens. Though 

the levels are much lower than those measured at the coke 

ovens themselves ()lg amounts as opposed to mg) they may be 

of concern because there is no established safe level of 

exposure to the carcinogens present in coke oven emissions. 

Recommendations 

With the commissioning of number 7A coke oven 

battery, battery number 3B should be closed. 

There should be no deviation from a commitment to 

the highest standards of pollution control on the new 7A 

battery 
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If not already operating, a joint BHP/worker 

occupational health and safety committee should be set up 

to look into safer work practices on the coke ovens. 

BHP should continue to seek to improve engineering 

standards and to reduce emissions from all coke oven batteries. 

A study of levels of coke oven emissions reaching 

nearby suburbs and their likely effects should be undertaken. 

2.6.2 	Corrimal and Coalcliff Coke Ovens 

The Illawarra Coke Company operates non-recovery coke 

ovens at Corrimal and Coalcliff. These ovens are designed 

to produce coke as their only product. Waste gases are 

burnt in the ovens' flue system before discharge through 

one of two stacks (3,29) 

Of the two sites, the Corrimal ovens have figured more 

prominently in discussions related to air pollution. 

This is because they are located in an essentially residential 

neighbourhood. The Coalcliff ovens are more remote from 

residences and emissions from these ovens are thus less 

noticed and also tend to be masked by emissions from coal 

mining operations at Coalcliff. 

At Corrimal there are two batteries of ovens, designated Cl 

and C2. Cl is the older battery, built in 1916, before there 

was any significant residential development at Corrimal. 

C2 battery was commissioned in 1961 and consists of larger 

ovens of essentially the same design. 

Complaints received by the company and the SPCC regarding 

the site are generally concerned with dust, odours and 

noise. 	The question of noise is outside the scope of this 

study so will not be discussed. 

Dust emissions from the site are mainly caused by blow off 

from unsealed areas near stockpiles as a result of vehicle 
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movements or strong winds. The coke stockpiles themselves 

do not present as great a dust problem as, for example, coal 

stockpiles. Coke is stored in two areas on the site: in 

one area, owned by the company to the south of the ovens 

and on a parcel of land leased by the company to the south 

east of the ovens. Another source of dust is the coal 

storage sheds where coal is stockpiled to lessen the 

impact of strikes. A fine grit is also produced as a 

result of pushing and quenching operations. 

A program of road sealing has recently been completed at the 

works and these roads are sprayed and treated with a dust 

supressant chemical. Access areas to stockpiles are generally 

unsealed because of the shifting nature of the stockpiles. 

Water spraying in the area owned by the company is currently 

being upgraded by provision of more sprays and the planning 

of an automatic spray system. In addition grassed bund 

walls have been constructed around the area. The leased 

area's fate will depend on whether a decision is taken to 

embark on a program of upgrading the works aimed at improving 

the quality of coke produced at the facility. 	If this 

occurs, the company's markets should expand with an attendant 

reduction in the necessity to stockpile large amounts of 

coke while sales are sought. This would mean that the 

use of the leased area, where dust control measures are 

inadequate, could cease. 

Other measures aimed at reducing dust emission are the 

recent restriction of truck access to the works to between 

7am and 5pm and plans to landscape part of the site. The 

provision of a truck washing station has been delayed while 

the impact of recent road sealing work is assessed. 

The quench tower is also being upgraded with the installation 

soon of grit arrestors and quench sprays to deal with low 

level emissions from this source. The provision of solid 

ends and bottoms on hot cars is also expected to contribute 

to a reduction in coke spillage and dust problems associated 

with this. 
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The major capital expenditure program which is being 

considered is aimed primarily at the improvement of coke 

quality by means of improvements to coal preparation methods. 

A side benefit of this program, if it goes ahead, will be 

the reduction of dust from coal receival and storage and 

the ultimate reduction in stockpiling requirements. 

Gaseous and fine particle emissions from the works arise 

mainly as a result of the operations of pushing coke from 

ovens, cleaning and preparing of ovens and charging of 

ovens with coal. In addition, these emissions can result 

from quenching of coke, venting of gases from the flue 

system to the stacks and from leaks around oven doors and 

lids. Due to their low internal pressure these ovens do 

not suffer as badly from door and lid leaks as the Port 

Kembla ovens. Also, pushing and charging of ovens at 

Corrimal takes place only between 7am and 12pm Monday to 

Friday so emissions are less continuous than at Port Kembla. 

Nevertheless, due to the dangerous nature of coke oven 

emissions (section 1.5) the situation at Corrimal is of 

concern because of the close proximity of the works to 

residential areas. 

Recent work to improve the situation with respect to gaseous 

and fine particle emissions has inc luded the replacement 

of the old, brick flue stacks with taller metal stacks. 

The replacement of Cl stack has been completed at present 

date and reconnection is under way. Work is to begin 

soon on the erection of the new stack for C2 battery. 

Future plans include investigations into the feasibility of 

providing hoods and collection systems on hot cars and 

automatic lid replacement systems on charge cars. These 

may result in some reduction in emissions but will not 

alleviate the major emission source: the cleaning and 

preparation of ovens prior to charging. 

As at Port Kembla, the question of occupational safety and 

health at Corrimal is an important one and presumably also at 

Coalcliff, though these ovens were not inspected in this 

study. Workers at Corrimal appear to take few precautions 
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to protect themselves from exposure to emissions and it 

appears that there is a low level of acceptance of the 

reality of the hazards associated with these emissions. 

These workers belong to a different union to those at 

Port Kembla and,as they are very much a minority amongst 

a majority of coal industry workers, there has been little 

attention given to the question of hazards associated with 

their work. This means that the workers themselves are 

difficult to convince of the need to protect themselves. 

This is the companyts explanation of the reason why these 

workers do not wear respirators and wear inadequate protective 

clothing. As part of the new NSW occupational Health and 

Safety Legislation a joint worker/management committee has 

been established at Illawarra Coke. It is hoped that this 

will be the first step towards the adoption of safer work 

practices at the ovens. 

The company too can do much to bring this about. The 

provision of an educational program to alert the workers 

to the reality of the dangers of coke oven emissions would 

seem to be necessary. This could be followed by the 

gradual enforcement of safer practice in consultation with 

the relevant union. There should also continue, as there 

has to date, a process of co-operation with the SPCC in 

seeking to minimise emissions from the works. 

In terms of the effects of gaseous emissions on local 

residents most attention has focussed on unpleasant odours 

associated with the plant. In response to this the SPCC 

has instructed the company to research the compounds 

responsible for these odours and their concentrations in 

waste gases and waters. There would seem to have been 

little attention given to the possibility of carcinogenic 

emissions from the plant. Though it is likely that (due 

to their smaller size, different design and different 

operating schedules) there is less overall emission of 

carcinogenic coal tar products from these ovens than from 

the coke ovens at Port Kembla, the proximity of residences 

and the minimal safeguards adopted by the workers at Corrimal 
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may result insuch emissions being more significant from 

a public and occupational health point of view. 

Recommendations 

Monitoring of Benzene Soluble Fraction of Total 

Particulate Matter (BSFTPM) should be instituted at Corrimal 

for a length of time appropriate to assess the levels of 

exposure of workers and residents to coal tar products. 

A worker education program should be instituted at 

Corrimal to encourage workers at the ovens to take more 

heed for their health and safety. 

The investigations of technologies and strategies 

for dust and other emission controls should be completed 

as soon as possible and, 	in conjunction with the SPCC, 

a program of implementation of control measures should be 

drawn up and applied. 

SECTION 3 

A Comparison of Air Quality in the Illawarra with that in 

Newcastle (NSW), Sydney (NSW) and Port Pine (SA). 

3.1 	Introduction 

In this section an attempt will be made to compare the 

standard of air quality experienced in the Illawarra to 

that in two other Australian industrial cities. A 

comparison will also be made to Sydney, a much larger city 

where sources of air pollution are more numerous but also 

more dispersed. In Sydney the impact of the motor vehicle 

on air quality is much greater than in cities of the size of 

Wollongong, Newcastle and Port Pine. 

In comparing levels of pollution measured in different cities 

it is important to realise that these levels depend on 



other factors besides the amount of pollution being emitted 

by a particular source. The level of pollutant detected 

by a monitor will also depend on the distance of the monitor 

from the source, the relative heights of source and monitor, 

the presence of intervening obstructions between source 

and monitor and, of course, on wind speed and direction 

during the sampling period. One must attempt to take 

these factors into account when making comparisons. 

Another approach would be to compare trends at particular 

sites to see whether air quality is improving or deteriorating. 

This will provide an indication of the effectiveness of 

local pollution control measures. 

In the next two sections the cities of Newcastle and Port 

Pine are briefly described. It is assumed that the reader 

is familiar with Sydney or with a city of similar size. 

3.1.1 	Newcastle 

Newcastle lies approximately 160km north of Sydney at the 

mouth of the Hunter river. It is NSW's second largest city 

and, like Woliongong, is a major industrial centre. Also 

in common with the Illawarra, the Newcastle area has a 

busy port, a steelworkS, coal loaders and a smelter. The 

Suiphide Corporation smelter at BoolarOO produces lead, 

zinc, cadmium, selenium, copper sulphate and sulphuric acid. 

It was built in 1961. 

The meteorology of Newcastle IS generally similar to 

Wollongong with summer winds mainly from the north east to 

south east and winter winds from the west. The main 

difference is that there is no equivalent of the Illawarra 

escarpment in the vicinity of Newcastle. 

The NSW State pollution Control Commission has monitored 

air quality in the Newcastle area and these figures form 

the basis of the comparisons made in the following sections. 

The map (fig 16) shows the locations of the monitoring sites 

- 81 - 



Figure 16: Map of the Newcastle area showing industries and 

State Pollution Control Commission air monitoring 

sites referred to in this report. 

Legend: 1. Suiphide Corporation Smelter. 	• Dust Gauges 

B.H.P. Steelworks. 	 ±Lead Monitors 

Port Waratah Coal Loader. 	 0 Acid Gas and 

Basin Coal Loader. 	 Suspended 

Matter 

Monitors. 

)( Cadmium 

Monitors. 



and the major pollutant sources. 

By virtue of the fact that it has similar industries operating 

in its vicinity, Newcastle experiences similar air pollution 

problems to Wollongong. These are mainly concerned with 

emissions of sulphur dioxide and acid gases, lead and 

particulates of various sizes. 

The SPCC, as in Wollongong, is involved in seeking solutions 

to the various air quality problems in Newcastle in conjunction 

with the managements of the principal sources. 

3.1.2 	Port Pine 

Port Pine is situated on almost flat terrain sloping 

gently from the foot of the Flinders ranges to the Spencer 

gulf about 240km north of Adelaide, South Australia. 

The prevailing summer winds are from the south and in 

winter from the north-north west. Easterly winds tend to 

be blocked by the Flinders Ranges. 

Port Pine's major industry is the lead smelter operated 

by Broken Hill Associated Smelters Ltd. This is the largest 

single lead production plant in the world. it smelts and 

refines suiphide ores with high lead contents and also 

recovers zinc from blast furnace slag by an electrolytic 

process. Some of the sulphur dioxide produced in smelting 

operations is converted to sulphuric acid. Other metals, 

including silver and gold, are recovered during lead 

refining. it is estimated that 9.4 million tonnes of lead 

were produced between 1889 and 1975. 

Chronic lead poisoning was common amongst smelter workers 

in its early years and a royal comlltJ-SS1Ofl was held on the 

subject in 1925. safeguards for workers have improved 

since then, though it has been observed that these are not 

always followed (1) . The smelter's operations result in 

the emission of dusts, lead and other metal compounds, 

sulphur dioxide, fluorides and sulphuric acid mist. 

: 



Figure 17: Map of Port Pine, South Australia showing industries 

and air pollution monitoring sites referred to in this 

r 	nfl r -1- 

Legend: 1. Broken Hill Associated Smelters Pty. Ltd. 
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The Department of Environment and Planning Pollution 

Management Division of the SA Government,mOflitorS air 

quality in Port Pine. The map (fig 17) shows the locations 

of, and the pollutants monitored at, some of its stations 

in relation to the location of the smelter. 

3.2 	Comparison of Pollution Levels 

3. 2.1 	particulates 

Sydney. 	Particulate emissions in Sydney derive from 

a variety of stationary industrial sources located throughout 

the metropolitan area, and from motor vehicles. The SPCC 

has stated (30) that suspended particulate levels in 

Sydney have dropped from the high levels of the early 

seventies and that these levels are below the WHO long 

term goal of 40 jig/rn3 . 

Coarse particulate fallout (dust deposition) levels have 

also dropped slightly in Sydney in recent years with the 

combustible fraction of dust now generally remaining 
2 

below 1 g/rn /month in the city. Occaslolal high levels 

may still occur, however (June 1984, fig 18). 

As has already been mentioned, the monthly deposition rates 

do not give any indication of the occurrence of isolated 

days of high dust deposition due to strong winds. These 

episodes are generally less frequent in Sydney than in 

Wollongong because Sydney is less exposed to blowoff from 

coal and ore stockpiles. 

Newcastle. In most areas of Newcastle dust deposition 

rates are comparable to the monthly averages in Wollongong. 

However, in suburbs close to industrial areas and coal 

handling facilities, very high levels of dust, much greater 

than in Wollongong or Port Kembla, occur regularly (fig 19). 

The levels of total insoluble solids in CarringtOn are 

comparable to those at Port Kembla (see fig 4) . However, 



the combustible fraction at Carrington makes up a much 

greater proportion of the total indicating a much higher 

contribution from organic material. The most likely source 

of this is dust from the nearby coal loaders. 

The Port Waratah coal loader to the north of Carrington has 

good dust control according to the SPCC though in strong 

winds dust is still blown from the stockpiles. However, 

because Newcastle city lies to the south of the loader 

and strong winds are generally southerly or westerly, this 

does not present as much of a problem as in Wollongong. 

The Maritime Services Board has been criticised on several 

occasions for making little effort to control dust at 

its Basin coal loader and this area is a major source of 

the dust which is deposited on Carrington (29). 

C. Port Pine. 	Figure 20 shows annual average total 

insoluble solids deposition for Port Pine for the years 

1973 toH1983. No data was available for Port Pine for 

combustible fraction of dust deposited so this cannot be 

compared to Wollongong. The equivalent graph to figure 20 

for Wollongong is shown in figure 21. These clearly 

indicate that Wollongong has had a lower annual average 

total insoluble solids deposition rate than Port Pine for 

every year that a comparison is possible. This comparison 

does not take into account the positions of the dust 

gauges relative to dust sources in the two cities. However, 

because no gauge in Wollongong gives readings as high as 

are experienced in Port Pine, we may conclude that Wollongong 

is better off in terms of total dust deposition than Port Pine. 

d. Summary 	In general it appears that Wollongong has 

a worse problem with dust deposition than Sydney, but appears 

to be better off in this regard than Newcastle or Port 

Pine. This is not meant to imply, however, that dust 

deposition is not a significant problem in the Wollongong 

area, requiring a greater effort from stockpile operators 

to improve the present situation. 



Figure 18: Dust deposition (g/rn2/month) in Sydney. 
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Figure 19: Dust deposition (g/m 2lmonth) at Bourke Street, Carrington (Newcastle) 
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Figure 20: Dust deposition (g/rn2/month) at Port Pine Police Station (S.A.) 
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Figure 21: Dust deposition (g/m2/month) at Stewart Street, Wollongong. 
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3.2.2 	Acid Gases, Sulphur Dioxide and Suspended Matter 

a. Sydney 	In Sydney, in 1975 and 1976, the WHO standards 

for annual means of sulphur dioxide and suspended matter 

were exceeded 	(figs 22,23) . This situation has not 

been repeated, although the suspended matter standard 

was exceeded in 1979 and the sulphur dioxide standard in 

1980 (28) 

Figure 22 shows that since 1981, monthly average acid gas 

levels in Sydney have declined slightly as have the 

annual averages. For suspended matter (fig 23) there has 

been little change in monthly averages since 1977. 

In comparison with Sydney, Wollongong as a whole does not 

have as bad a problem with sulphur dioxide or suspended 

matter (see figs 6 & 7) . Both monthly and annual averages 

for both pollutants are generally well below those found in 

Sydney 

However, as discussed in section 2.4.2, there is a localised 

problem in Wollongong associated with sulphur dioxide emissions 

from the ER&S copper smelter which are transported under 

certain wind conditions to the suburbs of Primbee and 

Warrawong. This results in high transient sulphur dioxide 

concentrations in these suburbs (table 6) 

High daily averages of sulphur dioxide have occurred in 

both cities at various times (figs 7 & 22). In Wollongong 

these seem to occur more in the warmer months though this 

is not evident in Sydney. 

In general therefore, Wollongong has less sulphur dioxide/ 

suspended matter pollution than Sydney though in particular 

areas high transient levels of sulphur dioxide may cause 

problems. In addition, Sydney's sulphur dioxide levels 

have decreased in recent years while there has been little 

change in local levels. 
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b. Newcastle 	Levels of sulphur dioxide measured at 

Boolaroo near Newcastle (fig 24) are generally well above 

those measured by monitors in Wollongong city and at 

Warrawong (figs 6 & 7) . However, local monitors are located 

considerably further from the ER&S smelter than is the 

Boolaroo monitor from the Suiphide plant. When monitoring 

was done at Port Kembla Fire Station (fig 11) levels of 

sulphur dioxide there were comparable to those at Boolaroo 

at the same time. It would be of interest to know what 

the present situation is for sulphur dioxide in the close 

vicinity of ER&S and this is why it is recommended that a 

monitor be re-sited at the Fire StatiOn (see section 2.4). 

The Sulphide smelter is located 18km south west of Newcastle 

city so there is probably less of a problem of transient 

high sulphur dioxide emissions being transported to populated 

areas than in Wollongong. Also the stacks at the Suiphide 

plant are considerably lower than at Port Kembla (70 vs 200m) 

so sulphur dioxide is likely not to be dispersed over a 

wide area. This leads to the conclusion that sulphur 

dioxide problems are more confined to the vicinity of 

the smelter at Boolaroo than at Port Kembla. There was 

no data available to this study on very short term sulphur 

dioxide levels in the Newcastle area so this conclusion 

cannot be tested at present. Also there is little information 

on whether sulphur dioxide emission at Boolaroo is mainly 

from the stacks or whether it is fugitive in nature. 

The relatively low levels of suspended matter at Boolaroo 

(fig 25) mean that, as in Wollongong, there is little 

risk of adverse effects as a result of interaction between 

sulphur dioxide and suspended matter. 

C. Port Pine 	Sulphur dioxide and suspended matter 

is monitored at Port Pine at the Police Station which is 

located approximately 1.5km south of the BHP smelter (fig 26). 

At this site the WHO annual standard for sulphur dioxide 

(table 2) has been exceeded in 1973, 1976, 1977 and 1978 

although the suspended matter standard has never been exceeded 

(fig 27) . 
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It seems therefore that the combined standard for these 

two pollutants has been met at Port Pine since 1973. 

However, extremely high daily maxima for sulphur dioxide 

have been recorded at both Port Pine Police Station and at 

Solomontown Beach which is 3km south east of the smelter 

(see fig 28). This suggests that, as in Wollongong, 

transient peak levels of sulphur dioxide are a more significant 

problem than long term elevated levels. The peak daily 

levels at Port Pine are much greater than any recorded 

in recent years at any Wollongong site (see figs 6, 7, 

10, 11). However, they have been decreasing in the last 

few years so that present levels at Port Pine are comparable 

to those presently existing in Wollongong. This improvement 

is probably due to the installation of control measures 

at the BHP lead smelter. 

d. Summary 	There is reason to conclude that, in general, 

sulphur dioxide levels in Wollongong compare well with 

those in the other cities. These are well below those 

found in Sydney city and at BoolaroO and comparable to 

those presently detected at Port Pine, 

It is transient high sulphur dioxide levels which are the 

main problem for some areas of Wollongong though this has 

not been as severe as at Port Pine. There is little 

information on high transient levels in Sydney or Newcastle, 

.thouh there have been recent reports of high sulphur 

dioxide levels causing health problems for children in the 

Hunter Valley and Botany areas. 

More information is, also, needed concerning sulphur 

dioxide levels in the close vicinity of the Port Kembla 

smelter and at Pnimbee and Wanrawong. 
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Figure 22: Acid gases as sulphur dioxide (pg/rn3) at George and Market Streets, Sydney. 
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Figure 23: Suspended matter (igIm3) at George and Market Streets, Sydney. 
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Figure 24: Acid gases as sulphur dioxide (ig/m3) at Main Street, Boolaroo (Newcastle). 
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Figure 25: Suspendedmatter (jgIm3) at Main Street, Boolaroo. (Newcastle). 
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Figure 26: Acid gases as sulphur dioxide (jig/rn3) at Prt Pine Police Station (S.A.) 
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Figure 27: Suspended matter (yg/m3) at Port Pine Police Station (S.A.). 
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Figure 28: Sulphur dioxide ig/m3) at Solomontown Beach, Port Pirie,(S.A). 
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3.2.3 	Lead 

a. Sydney 	The major source of atmospheric lead in 

Sydney is the motor vehicle (33). For this reason, elevated 

air lead levels affect a much wider area in Sydney than 

in the Illawarra. 

Figure 29 shows the 90 day average lead levels at George 

and Market Streets Sydney from 1978 to 1985. It can be 

easily seen that for this entire time the average has 

exceeded the NH&MRC standard of 1.5ig/m for atmospheric 

lead. In the suburbs of Sydney, lead levels are generally 

lower though at times the standard may be exceeded in 

certain areas. 

A comparison of figure 29 (Sydney) with figure 12 (Port 

Kembla) would suggest that lead levels at Port Kembla are 

worse by a factor of 2 to 3. However, it should be 

remembered that the lead at Port Kembla comes from a different 

source, that is, the ER&S copper smelter. The chemical 

forms of lead emitted at Port Kembla are probably different 

from those which predominate in Sydney as a result of 

vehicle emissions and consequently it is unwise to place 

too much emphasis on such a comparison.. In addition the 

lead emission problem in Sydney is much more widespread 

than in Wollongong. 

With the introduction of unleaded petrol, the SPCC hopes 

that a major reduction in lead emission from motor vehicles 

can be achieved. It is projected that the current emission 

level of 800 tonnes per annum (tpa) will be reduced to about. 

400 tpa by 1990 and to below 100 tpa by the year 2000. 

This should result in a gradual reduction in atmospheric 

lead levels in Sydney (29,33) 

b. Newcastle 	The most significant stationary source of 

lead emission in the Newcastle area is the Suiphide 

Corporation Smelter at Boolaroo. This smelter produces 

lead, zinc, cadmium, selenium, copper sulphate and sulphuric 

acid (29) 
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Figure 30 shows 90 day average air lead levels detected at 

a monitor located approximately 200 metres south of the 

smelter. It is clear that, as at Port Kembla, the average 

is cont inuously in excess of the NH&MRC standard. Also 

in common with Port Kembla, the maximum recorded levels 

have been increasing over the last three years. A number 

of factors may contribute to such a trend such as smelter 

production rates and weather conditions. However, it seems 

clear that there has been little improvement in lead levels 

at Boolaroo 

The SPCC has also been active in addressing this problem. 

Initially it was sought to reduce emissions from the company's 

two 60 to 70 metre stacks by upgrading of scrubbers. The 

reduction in emission of lead from the stacks which was 

achieved in this way was not, however, reflected in a 

reduction in ambient air lead levels at the Boolaroo monitor. 

This led to the conclusion that, as at Port Kembla, the 

emissions responsible for the high readings were fugitive 

in nature. Recent work aimed at containing these emissions 

has included upgrading of baghouse filters, assessment of 

lead monitoring instrumentation and measures aimed at 

capturing fumes associated with over-pressure venting of 

the lead column condenser and maintenance of the smelting 

furnace charge bell. The success, or otherwise,of these 

measures is yet to be demonstrated. 

The similarity of the problem at ER&S to that at Suiphide 

would obviously suggest that there is room for co-operation 

and exchange of information between the two companies with 

the SPCC having a role in bringing this about. 

C. Port Pine 	In terms of lead, the most serious problem 

affecting the residents of Port Pine, South Australia, has 

been the deposition of lead. bearing dust on the city from 

the BHP smelter (1). 

It is estimated that since 1889, 160,000 tonnes of lead dust 

have been deposited on the city1).Concern about this situation 
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began in the 1970's when investigations revealed the presence 

of large amounts of lead bearing dust accumulated in the 

roofs of houses and in open spaces. It was also found 

that lead tailings had been used as land fill in some 

areas. The South Australian Government has embarked on 

a multi million dollar program to clean up and rehabilitate 

Port Pine with the aim of removing and safely disposing 

of the dust. 

Figure 31 shows annual average lead dust deposition rates 

at Ellen Street Port Pine (seefrom fig 17)frcm 1975 to 

1983. Though these are no doubt much reduced from the 

rates which existed in earlier years, there is no indication 

of any improvements in the last ten years. This would 

suggest that there is a need for further action to reduce 

dust emission from the stockpiles at the smelter. 

In term of ambient air lead levels, it appears that monitoring 

at Port Pine has taken place at locations fairly remote 

from the smelter. Data supplied by the South Australian 

Department of Environment and Planning (fig 32) is for a 

monitor located 3km south east of the smelter. Experience 

at Port Kembla suggests that lead particulates are rapidly 

dispersed over such a distance. It may be that Port Pine's 

weather conditions result in reduced transport of emissions 

over the city itself which lies to the south of the smelter. 

However, it would seem to be necessary to investigate this 

further by means of monitoring closer to the smelter. 

Figure 32 shows that there has been some reduction in lead 

levels at the monitoring site though there is insufficient 

data to say whether this is significant. 

A long term investigation of children's blood lead levels 

in their first seven years is under way in Port Pine (1) 

This study will be completed in 1990-1 and will be the most 

thorough survey of its type yet attempted. It should provide 

public health authorities in other areas with information 

on which to base action and should be watched closely by 

authorities in the Illawarra for its relevance to the 

Port Kembla situation. 
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Figure 29: Lead (ig/m3; 3 month average) at George and Market Streets, Sydney. 

(N.B. Annual averages only for 1975 to 1977) 
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Figure 31: Lead dust deposition (mg/m2/day) at Ellen Street, Port Pine (S.A,) 
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Figure 32: Lead (jig/rn3; 3 month averages) at Solomontown Beach, Port Pine (S.A.). 
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d. Summary 	With regard to lead, Wollongong could not 

be said to be in a better position than any of the other 

cities considered. It has the advantage over Sydney that 

its lead problem is less widespread but there does not 

seem to be any solution as easy as unleaded petrol to 

Port Keiubla's problem. 

The lead problem in Newcastle does not seem to be any worse 

or any better than that in Wollongong. 

Port Pine's lead problem is severe in terms of dust deposition; 

a problem which has not been evident in Wollongong. There 

is insufficient data to compare ambient air lead levels 

in Port Pine with Wollongong. 

3.2.4 	Cadmium 

a. Newcastle 	The SPCC determines cadmium levels at two 

sites in New South Wales. These are at Boolaroo, near 

the Suiphide Corporation smelter and at Port Kembla near 

the ER&S smelter. Of the two sites Boolaroo has been in 

operation since 1981 whereas cadmium has only been determined 

at Port Kembla since 1984. At Boolaroo, cadmium levels 

have varied from 0.01 to 0.46 g/m and at Port Kembla from 

0.02 to 0.38 g/m (fig 15). There is not really enough 

data as yet to allow a comparison of the two sites. It 

does appear, however, that levels at Newcastle have declined 

since mid 1984 while there does not appear to have been 

as much of a downward trend at Port Kembla. 

The recently announced changes to the SPCC's monitoring 

programs may mean that cadmium monitoring may not receive 

sufficient attention. It is important that, whatever 

system is implemented for monitoring air quality in NSW, 

cadmium levels should continue to be monitored at Port 

Kembla and Boolaroo. The question of atmospheric cadmium 

levels and their effect on human health is one which 

requires further investigation. 
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Figure 33: Cadmium ()lgIm3 ) at Lakeview Street, Boolaroo (Newcastle). 
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3.2.5 	Photochemical Smo 

a. Sydney 	Levels of ozone, which is the major component 

of photochemical smog, do not vary greatly over the Sydney 

Metropolitan Area. As is shown on figure 34, monthly 

averages range from 2 to 4 pphm and maximum one hour values 

from 6 to 16 pphm. These results for Rozelle are fairly 

typical of ozone levels in Sydney. It is interesting that 

levels of ozone detected at Albion Park and at Austinmer 

and Bellambi (figs 13 & 14) are no lower than the levels 

found in Sydney. The difference is that high levels of 

ozone occur less frequently at sites in the Illawarra. 

However, it seems clear that photochemical smog is capable of 

being transported to the Illawarra in high concentrations 

under certain wind conditions. 

The solution to photochemical smog pollution in the Illawarra 

is therefore dependent on an improvement in Sydney's smog 

problem. The results of a study undertaken by the SPCC in 

conjunction with the CSIRO and Macquarie and Sydney Universities 

showed that the most cost effective way to combat photo-

chemical smog was to reduce emissions of hydrocarbons. 

The state government is therefore phasing in controls on 

various sources of hydrocarbon emissions in Sydney (31,32) 

The current SPCC unleaded petrol and vehicle emission 

control programs should also help to reduce hydrocarbon 

emissions in Sydney. 

Whether these controls are sufficient to cope with increased 

pollution due to population increases is yet to be seen. It 

is to be hoped that the recently announced decision by 

the SPCC to hand air quality monitoring over to industry 

will not affect the continuation of the Illawarra smog 

transport study (see section 2.5.4). 
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Figure 34: Ozone (pphm) at Rozelle, Sydney. 
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SECTION 4: GENERAL CONCLUSION 

Air pollution in the Illawarra is an issue characterised 

by differing views and attitudes. In many parts of the 

region people may be of the opinion that no such problem 

exists, while in other areas the risks and inconveniences 

associated with pollutant emissions are of almost constant 

concern to residents. 

On a very broad level, the air quality in the region may 

be said to have improved significantly since the seventies. 

The extreme levels of dust deposition and ambient lead 

recorded in the latter years of that decade have not been 

repeated so far in the eighties. However, we are a long 

way from being able to feel complacent about air quality, 

particularly in Port Keinbia and the suburbs affected by 

emissions from this area. Lead levels are still well above 

the NH&MRC standard at Port Kembla and sulphur dioxide 

emissions still result (from time to time) in very high levels 

of this gas in certain suburbs. Dust deposition, too, 

is a problem requiring concerted action to overcome it. 

The process of reducing air pollution, by its nature, 

promotes greater community awareness of the quality of the 

air we breathe. The result of this is that, as the standard 

of air quality increases, the community's expectations rise 

to match it. This is a process to be encouraged as it is 

insurance against any regression in standards of pollution 

control. 

The improvements that have occurred in the Illawarra'S 

air quality are evidence of the value of the work of the 

State pollution Control Commission in identifying pollution 

problems and seeking and implementing solutions. In 

addition, the many publications produced by the Commission 

are a valuable aid to promoting awareness of pollution at 

all levels in the community. it may be interesting to 

consider what our air might be like today if no such 

organisation existed. 
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As well as the Commission, significant roles in pollution 

control have been played by the Wollongong City Council 

through its Environment and Health and Building Committees, 

and by a multitude of local groups and individuals. 

Industry too, has played a part in this process though 

whether this has been with sufficient enthusiasm and 

thoroughness is left to the readers' judgement. 

It is essential that the SPCC be able to continue its work 

in air pollution control in the Illawarra. The recently 

announced cuts to its monitoring activities and the continuing 

low staffing levels at its Wollongong office are a major 

threat to this continuation. 

The Illawarra is a region of great natural beauty where 

cliffs, forests, lake and ocean meet in a combination 

rarely encountered. For too long people have failed to 

see beyond the "steel city" image so that only in recent 

years has the area's potential as a centre for tourism 

been realised. In the years ahead an opportunity to define 

the character of the Illawarra exists. We can perpetuate 

the myth of the steel city with its dispirited population 

and polluted air and water ways or we can create an 

environment which will be a positive influence on the lives 

of both residents and visitors. 
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