THE FULL STORY
THE SHORT STORY
For twenty five years, activities at the lime/cement factory operated
by Cockburn Cement Limited in Munster have been a problem.
Poor planning and regulation has resulted in an inadequately regulated
polluting heavy industry operating in a Perth suburb which is surrounded
by a population of some 20,000 residents who live within 3 kilometres of
the factory’s kiln stack.
CCL chose to burn coal at its Munster factory, unlike all other heavy
industries operating in the Perth metropolitan area.
CCL (and its parent, Adelaide Brighton Limited) also chose to oppose any
measures which require it to reduce the range and quantity of toxic gases
and particulates emitted at the factory.
Many residents living around the factory are now aware of what
gases and other substances are being emitted by the Factory and that
many of these ‘dusts’ and ‘odours’ contain highly toxic substances.
Section 2 of The Full Story explains what these toxic gases and
particulates are and what causes them to be created at the factory.
Many local residents are also now aware of the health impacts of
exposure to the toxic gases, particulates and heavy metals which are
generated by burning coal as opposed to natural gas, which is a lower
polluting fuel. Section 3 of The Full Story provides information about
each of these substances and what is known about the symptoms and
health effects of exposure to each of them.
Our local community has a long history of reporting CCL’s air
pollution and how activities at the factory impact on their health and
wellbeing.
The Government department responsible for controlling and reducing air
pollution has not acted effectively to stop pollution from the factory.
Section 4 of The Full Story records the history of these complaints and the
lack of effective action by the Government department concerned, even
after a Legislative Council Committee Inquiry into the factory in 2010.
When the community could not get this Government department to
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take effective action or to report on what they had done they decided to
take action themselves. Starting in 2017, a group of concerned residents
decided to conduct their own tests on ‘dusts’ falling on the exteriors of
their homes on a regular basis. When it was found these dusts contained
heavy metals and were associated with raw and waste materials stored at
the factory and products made at the factory they again sought further
investigations by the departments responsible for environmental
protection/regulation and for public health. Neither department would
respond to their concerns that they and their children may be at risk from
exposure to toxic gases and particulates containing heavy metals.
The community then decided to conduct tests to ascertain whether or not
any of these heavy metals were being inhaled, ingested or absorbed by
children living within 3 kilometres of the factory’s kiln stacks. Section 5
of The Full Story explains what tests were conducted, the results and
what conclusions can be drawn from those results.
Because of CCL’s attitude and lack of effective action by
Government, the community decided that certain steps need to be taken
to stop air pollution from the factory so it no longer is a risk to the
“health, welfare, convenience, comfort or amenity” of themselves and
their children. Section 6 of The Full Story sets out what changes are
needed, why they are needed, what they will achieve and how.
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Section 1 History of Regulation
The following bullet points highlight events which show failures by
those in authority for planning, environmental protection and public
health to fix the issues created by allowing a heavy industry polluting
industry to operate in an inadequately regulated manner close to an
urban residential area.
They are:
● Including the Factory in the Kwinana Industrial Area
● Rezoning adjacent rural land as residential under the Metropolitan
Regional Development Scheme
● Extending the working life of the Factory when its on-site supply of
limestone became exhausted
● Failing to remove the Factory from the Kwinana Industrial Area
when its activities became incompatible with nearby residential
development
● Preventing the Environmental Protection Authority (EPA) from
conducting a review of polluting activities at the Factory
● Allowing a substantial and unregulated expansion of production at
the Factory and a consequent increase in toxic air pollution
● Failing to use powers under the Environmental Protection Act 1986
(EP Act) to effectively prevent the Factory being a nuisance to
nearby residents from toxic gases, odours and particulates
● Failing to use powers under the EP Act to effectively prevent
adverse health effects on nearby residents from exposure to toxic
air pollution
● Failing to fully and properly implement key recommendations of
the 2010 Parliamentary Inquiry
● Failing to adequately investigate the health impacts of toxic air
pollution from the Factory upon local residents and their children
when considering regulation of the Factory
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1. Inclusion in the Kwinana Industrial Area
CCL bought land in Munster in 1952 to quarry limestone and to
manufacture cement and lime on site. It began production at the Factory
in 1953. In 1952 the State Government had formalised an agreement
with the Anglo Iranian Oil company [now BP Refinery (Kwinana) Pty Ltd]
to construct an oil refinery and 2400 hectares (ha) of coastal land in
Kwinana was rezoned for industrial purposes. Subsequently, other heavy
industries located themselves near the oil refinery, encouraged by the
State Government whose objective was to establish an industrial base for
the WA economy. This area has become known as the Kwinana Industrial
Area (Precinct).
Unlike other heavy polluting industries the Factory was located well out of
this established “heavy industry zone”, being 8.3 kilometres north-northeast of the BP refinery.
When the EP Act became law in 1986, high polluting heavy
industries operating in the Precinct were at potential risk of closure if they
were required to comply with urban pollution standards under the EP Act,
so special regulations and policy were developed to cater for their
circumstances. At the time sulphur dioxide and particulate emissions
were seen as having a potential health impact on human health so
legislative attention was only directed at this toxic gas and at particulate
emissions.
The Environmental Protection (Kwinana) (Atmospheric Wastes)
Regulations (KAW), applicable only to the Precinct, were introduced in
1992. KAW regulates only sulphur dioxide and particulate emissions.
KAW established 3 areas within the Precinct, as follows:
Area A for high polluting heavy industry;
Area B as a buffer zone for deferred use as industrial, and
Area C to remain rural or developed for residential housing and related
infrastructure.
KAW permitted sulphur dioxide and particulate emissions at relatively
high levels. These levels varied between the three areas, Area A
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obviously having the highest levels of permitted pollution.
KAW includes a map (Schedule 1) which shows the thre areas. The map
shows area A of the Precinct is located in a narrow coastal strip from
Kwinana north to a suburb now known as Henderson. Area A is
surrounded by ocean to the west and a broad ‘buffer zone’ (Area B) to the
east. Area A is separated from Area C by a minimum buffer of about 1.5
km but it is up to 4.65 km or so to the north-east of Area A. That is, the
buffer zone is up to about 5 kilometres wide downwind when the
prevailing winds (strong summer sea breezes) come from the south-south
west.
The Factory is located partly in Area B and Area C, well to the north
of other high polluting heavy industries. It is located at the far northern
end of Area B in the City of Cockburn while Areas A and B are almost
wholly within the City of Kwinana. However, the map was drawn to
include the Factory by creating its own separate and special Area A heavy
industry ‘enclave’ in the City of Cockburn to which was added a narrow
radial ‘buffer zone’ (Area B).
This ‘buffer zone’ was intended to restrict residential development
(Area A) to a nominal distance of 1 kilometre from the Factory.
Nevertheless, pre-existing housing and market gardens located between
Fanstone Avenue and East Churchill Avenue in Beeliar fell within this
buffer zone. Land within the buffer could not be subdivided for future
residential developments.
The reason why the Factory was included in KAW is not readily
apparent but it can be assumed CCL lobbied Government to be covered
by KAW notwithstanding that the Factory was not co-located with
Kwinana heavy industries but was located immediately adjacent to areas
zoned for future residential development.
In essence, an historical political decision allowed the Factory to be
designated as being in Area A notwithstanding that it was located near
established residential areas (Area C). At the time there was a buffer of
natural bush and a few market gardens between the Factory and
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established residential areas which were located north of Beeliar Avenue
in Yangebup.
CCL was granted the legal right under KAW to emit heavy industry
levels of air pollution notwithstanding the potential for future conflict
between heavy industrial and residential uses.
CCL has used KAW and its lobbyist, the Kwinana Industry Council
(KIC), to avoid effective regulation of any other toxic gases and other
pollutants emitted from the Factory.
CCL’s corporate view (as shown by its behaviour) is that the Factory is
legally within the Precinct so only sulphur dioxide and particulate
emissions should be regulated and only then at levels consistent with
other heavy industries in the Precinct.
When the Factory was included in KAW an opportunity to plan
appropriate future development based on CCL’s projected production
levels and future residential developments in Beeliar, Yangebup and
Munster was compromised.
2. Rezoning of rural land for residential development
Land to the north, east and north-west of the Factory has been
earmarked and zoned for future residential development since about the
1960s. Prior to about 1995, the land south along Beeliar Avenue was
natural bush (except for a few houses/market gardens in or adjacent to
the buffer zone). Consequently, the number of local residents was
probably less than 200, being occupants of dwellings within or
immediately adjacent to the buffer zone. In 1995, the first new
residential estate (Mève) in Beeliar was being opened up for housing
construction. At that time, the closest new residential lot in Birkett
Avenue, Beeliar was about 2,500 metres (ms) from the kiln stack at the
Factory and a broad ‘buffer’ of natural bush east of Henderson Road
served to dilute kiln odours and particulates which escaped the Factory.
In 1995, there were 289 occupied private dwellings and a population of
921 in Beeliar. Between 1995 and 2016 almost all of the land zoned
residential in Beeliar was approved for development. By 2016 some
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2,812 private dwellings had been built in Beeliar accommodating 7,454
people (3,900 of whom were children).
In 2016 a residential development was approved which allowed
residential accommodation to be built only 580 metres from the large lime
kiln dust waste dump on the northern side of the Factory. This most
recent residential development (Atop) was built on one of CCL’s former
quarry and lime kiln dust waste dumps (being a registered contaminated
site) which it had sold to a developer. The Department of Water and
Environmental Regulation (DWER) removed the former quarry from the
contaminated sites register which then allowed residential development.
Some of the plots in this development are less than 10 metres outside the
buffer zone.
The 2020 population forecast for Beeliar is 8,884 and it is expected
to continue to increase to 9,546 by 2041.

The Factory is now

surrounded to the north-west, north, north-east and east by residential
dwellings, the next closest suburbs being Munster (4,898 residents as at
30 June 2018) and Yangebup (7,675 residents as at 30 June 2018).
When land adjacent to the Factory was rezoned from rural to
residential the opportunity was missed to plan compatible future
development based on CCL’s projected production levels and future
residential developments in Beeliar, Yangebup and Munster.
There are now about 20,000 residents and their children who live
within a 3 kilometre radius of the kiln tower at the Factory and some have
homes less than 600 metres from a large uncovered lime kiln dust dump
at the Factory. During this time CCL has ramped up its production of
quicklime to 1 million tonnes per annum and has the capacity to produce
2.9 million tonnes of quicklime and cement products a year. The Factory
is the single biggest lime plant in the world.
A fundamental incompatibility of land use has been created which
can only be resolved by more effectively regulating activities at the
Factory so it does not add to pollution of the air, water and soil to the
point where it causes a nuisance to the residents or puts their health at
7
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risk. CCL’s licence under the EP Act is due for renewal in March 2021.
If the licence is to be renewed it should only be extended for 12 months
or two years at the most and made conditional on CCL taking effective
action to significantly abate its pollution.
3. Extending the working life of the Factory after its on-site
limestone quarries became exhausted, by permitting it to extract
shell sand from Cockburn Sound
On 10 December 1971 the State Government entered into a 40 year
agreement with CCL which allowed CCL to extract shell sand from
Cockburn Sound as a substitute for limestone to manufacture cement and
quicklime at the Factory. This agreement, Cement Works (Cockburn
Cement Limited) Agreement No. 45 of 1991 (Agreement,) replaced an
earlier State Agreement. When the limestone quarries at the Factory
became exhausted in the early 1970s an opportunity was created for the
Factory to be closed and moved away from land zoned for future
residential development. Instead, the life of the Factory was extended for
potentially another 50 years, being an initial term of 40 under the
Agreement with an option to extend it for a further period of 10 years, the
term of which would have expired on 10 December 2021.
In 1994, CCL proposed to mine a 67 ha area of Success Bank in
Cockburn Sound to extract 3.7 million tonnes of shell sand over a period
of 2 years to reduce the seafloor to 15 ms depth. In 1999, CCL was
permitted to dredge a further 9.1 million tonnes of shell sand on Success
Bank, Owen Anchorage over a two year period. In 2001 CCL submitted a
“Long-Term Shellsand Dredging in Owen Anchorage” proposal with the
intention of continuing to dredging in Cockburn Sound until 2034.
It proposed two stages. The first stage (2002-2014) would create a 1.5
km wide by 15 ms deep seaway through Success and Parmelia Banks by
recovering 30 million tonnes of shell sand. The second stage (20142034) would remove shell sand from an area of 350 ha on West Success
Bank east by recovering a further 60 million tonnes of shell sand.
This proposal was the subject of an unsuccessful appeal by a number of
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community groups. The Agreement required an extension for CCL to
continue its sand dredging operation beyond December 2021 and it was
so amended in 2010 to extend the term of the Agreement and mining
lease to 18 February 2031 (subject to the earlier determination of the
Agreement). The Agreement was further amended in 2015 so CCL was
relieved of its obligation to manufacture Portland cement ‘clinker’ cement
at the Factory because it had become uneconomic. CCL then began
importing Portland cement clinker for processing at the Factory.
The 2015 variation also obliged the State to provide access to the agreed
area in Cockburn Sound or to make every endeavour to provide access to
other equivalent resource.
Poor planning of future development around the Factory by the failure to
close the Factory when its limestone resources were exhausted has led to
an unregulated expansion of production and pollution emissions at the
Factory and thereby created an incompatibility of land use.
This incompatibility became ever more problematic once the suburb of
Beeliar was created in 1995.
4. Failure to remove the Factory from KAW when its activities
became incompatible with nearby residential development
By the 1990’s residential developments in Beeliar, Munster and Yangebup
were expanding and getting closer to the Factory. It was also a time
when air pollution was becoming of increasing concern to Government.
In 1996, the Federal Government and each of the State Governments
(together with local governments) entered into an agreement to introduce
national standards to control pollution.
In essence, this was done for 2 reasons. Firstly, to constrain pollution on
a nationwide basis to ensure everyone in Australia enjoys the same level
of air quality and, secondly, to ensure that the States adopted the same
standards so as to remove any economic incentive for States to allow
their polluting industries to avoid the economic cost of the pollution they
produced. In Western Australia, this was made the subject of
complementary legislation. Section 37A of the EP Act was also amended
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in 1998 to implement the agreement by Ministerial action but has not
been formally implemented to date.
An opportunity to review and apply contemporary urban pollution
abatement standards to the Factory in the 1990’s was not taken as CCL
was continuing to ramp up production at the Factory in an increasingly
urbanised area.
The Western Australian government accepts it has some legal duty
to implement National Air Quality Standards.
“Section 7 of the National Environment Protection Council (WA) Act
1996 (NEPC Act) provides that the State of Western Australia will, in
compliance with its obligations under the Intergovernmental Agreement
on the Environment, ‘implement, by such laws and other arrangements as
are necessary, each national environmental protection measure in respect
of activities that are subject to State law (including activities of the State
and its instrumentalities)’. In Western Australia, National Environment
Protection Measures are implemented by DWER under the NEPC Act and
the relevant State legislation as necessary.”
DWER has represented to the WA public that the National
Environment Protection Measures (NEPM) apply in Western Australia and
that it enforces them. The Federal Government also considers that the
NEPM are legally binding on each of the State Governments as well as
local governments.
The current policy of the Western Australian government is that
NEPM “contains standards for reporting of cumulative air quality within an
airshed, not regulatory standards intended to apply to individual industry
Factory.” The Western Australian government uses “… these standards to
inform regulation and guide policy development.”
In other words, NEPM is currently only being used as a guide for
regulatory standards and not as specifying maximum acceptable levels for
air pollutants. Thus despite national and state legislation establishing
standards in relation to air pollution, past and current state government
policy is to regard NEPM as non-binding in relation to licensed polluters,
10
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like CCL.
Instead of removing the Factory from KAW and applying contemporary
urban pollution standards to its activities, only weak regulation was used
to simply adjust the permissible emission levels for sulphur dioxide and
particulates, leaving other toxic gases and heavy metal emissions
unregulated.
In 1999, KAW was amended so the Chief Executive Officer (CEO) under
the EP Act now had the right to alter the permitted levels of sulphur
dioxide and particulate emissions in the Precinct from time to time,
presumably to allow the CEO to implement NEPM.
In August 2002 the need to retain the Area B buffer around the
Factory was recognised and public concern as to its proximity to
residential areas was acknowledged. In July 2009, the maximum levels of
sulphur dioxide emissions were reviewed by the CEO and altered for the
Factory to a maximum of 180 grams per second (g/s).
The new sulphur dioxide emission limits for the Factory were also
altered from parts per million (ppm) to g/s.
Whilst this change may seem to be of little real significance, the effect of
changing the unit of measurement was to make it extremely difficult to
compare the emission levels emitted by the Factory with NEPM standards
used for measuring air pollution, such as parts per million (ppm),
milligrams per cubic metre (mg/m3) and micrograms per cubic metre
(μg/m3).
Since 2009 the permitted levels of sulphur dioxide for the Factory
have not been further reduced by the CEO under KAW or at all.
Only sulphur dioxide and “total suspended particulates” (TSP) emissions
are limited by regulation under KAW (and CCL’s licence) and other toxic
substances emitted by the Factory such as oxides of nitrogen, carbon
monoxide, hydrogen chloride, volatile organic compounds and heavy
metal emissions are not limited by regulation under KAW or by the licence
granted to CCL under the EP Act.
The relevant “prescribed standards” applicable to the Factory are still
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KAW and approved policy developed for heavy industry in the Precinct
and not for densely populated suburbs of Perth.
5. Preventing a review of polluting activities at the Factory by the
EPA
The EPA began a review of KAW in 2009 which would have necessarily
meant investigating longstanding complaints from residents living near
the Factory about its polluting activities. However, in 2010 the Minister
(no doubt on the CEO’s recommendation) gazetted a notice preventing
the EPA from reviewing KAW and this Ministerial direction for a period of 7
years. The policy of the present State Government is no different to its
predecessors, being to prevent the EPA from conducting an environmental
review of the Factory. Such a review by the EPA is likely to find that the
Factory is in need of extensive remediation and should be closed
immediately because of its adverse impacts on the environment and the
health of local residents and their children.
An environmental impact review of the Factory by the EPA has never been
conducted and the EPA is still legally prevented from conducting such a
review.
6. Allowing unregulated expansion of production and consequent
air pollution at the Factory
When CCL was given access to shell sand in Cockburn Sound, the life of
the Factory was potentially extended for up to a further 50 years, allowing
it to ramp up production with a consequent increase in toxic gas and
particulate emissions. In 2010 the term of the Agreement was extended
to 2031.
Only sulphur dioxide and particulate emission levels are limited
under CCL’s present licence, and then at high heavy industry levels.
The production and emission of all other toxic substances are not limited
or otherwise adequately regulated by the conditions imposed on CCL’s
licence to operate granted under the EP Act.
A short history of CCL’s production of cement and quicklime is
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recorded in the Inquiry report at pages 5 and 6. From 1955 to 1968 CCL
operated two cement kilns (nos. 1 and 2). It manufactured Portland
cement ‘clinker’ from which it produced cement. The annual production of
Kiln no. 1 is not specified but Kiln no. 2 produced 90,000 tonnes per
annum on average. In 1968 it added a third kiln (no. 3) which added a
further 210,000 tonnes of cement production annually. In 1971 it added
another kiln (no. 4) which added an additional 260,000 tonnes of cement
production, bringing the total annual production of cement to more than
half a million tonnes. Kilns 3 and 4 were also used for quicklime
production. In 1979 CCL added another kiln (no. 5) to produce quicklime
exclusively. This kiln added an additional 370,000 tonnes to annual
production levels and in 1996 another kiln (no. 6) was added which
increased annual production of quicklime by a further 490,000 tonnes.
This brought annual production to 1.42 million tonnes. Subsequently
kilns 1 and 2 were decommissioned. Kilns 3 and 4 were put into ‘care
and maintenance’ following CCL’s decision in 2015 to cease manufacturing
Portland cement clinker and to import clinker from overseas for further
processing. Kilns 5 and 6 are the only active kilns at the present time.
Annual production of quicklime was ramped up from 860,000
tonnes in 1996 to its present level of about 1 million tonnes plus (and a
capacity to increase to 1.25 million tonnes without reopening kilns 3 and
4). In 2016, Adelaide Brighton Limited (ABL) (of which CCL is a wholly
owned subsidiary) reported ” … at our Munster plant near Perth we have
one of the largest and lowest cost lime operations in the world with a
capacity of 1.25 million tonnes per annum, which is about 80% utilised.”
The Factory has the capacity to produce 2.9 million tonnes of cement and
quicklime products. CCL does not publicly disclose its actual annual
production of these products.
Since 1 July 1999, CCL has been required to report annually to the
Federal Department of the Environment and Energy about emissions at
the Factory of certain specified toxic substances. These emissions are
published in the National Pollution Inventory (NPI). From NPI records, a
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list of toxic substances produced at the Factory each year can be
assessed.
1.6.1 Emissions of Pollutants
Ammonia
Ammonia (NH3) is a compound of nitrogen and hydrogen created by
burning fossil fuels. CCL has only reported ammonia (32,000 kilograms
(kgs)) as an emission from the Factory in the years 2002 to 2004. It is
not known why it is not subsequently reported but it is possible that
changes in kiln management (temperatures, gas/coal mixtures) caused its
production and later changes caused the creation of other reportable
substances (e.g. oxides of nitrogen) instead of ammonia.
Antimony
Antimony is emitted from the lime kiln stacks (no. 5 and 6) by burning
coal. CCL reported emissions of antimony (870 kgs) only once in
2005/2006 when it was first permitted to burn coal in kiln 6.
Emissions of this heavy metal are not monitored and present emissions
from coal burning are unknown. In 2018 an analysis of coal used at the
Factory found the antimony level in that sample was below the detectable
limits of the instrumentation. However, it was found in imported Portland
cement clinker (3 mg/kg) processed at the Factory. The level of
antimony identified by tests in 2018 of ‘dust’ being deposited in the
community is contributed to by windblown Portland cement clinker dust
from grinding and screening activities at the Factory as well as kiln stack
emissions. A laboratory test in March 2020 recorded 6.993 mg/kg of
antimony in CCL’s grey cement product.
Arsenic
Arsenic & compounds (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
8.0
6.0
1,100
5.5
5.7
17
5.4
1.6
0.6
10/11
2.1

11/12
4.5

12/13
4.5

13/14
3.2

14/15
1.6

15/16
2.2

16/17
2.3

17/18
2.6

18/19
2.3

08/09
0.6

09/10
1.1

19/20

20/21

Arsenic is emitted from the kiln stacks by burning coal. Apart from spikes
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in the figures for the years 2001/2002 and 2004/5 the emission level of
this toxic heavy metal does not appear to equate with increasing
production levels since 1999.
In 2002 CCL engaged Katestone Environmental Limited
(Katestone) to undertake a study and to “model” emissions of arsenic
(amongst other toxic substances) following the very high level reported in
2001/2002. By adjusting the parameters it used Katestone was able to
reduce the predicted ground-level concentration for arsenic to a level
acceptable to CCL for reporting purposes. Permitting “modelling” or
predictive assessment rather than actual measurement of toxic
substances (e.g. by instrument measurement or calculations based on the
quantities of materials actually entering the kilns) is an unreliable and
ineffective way of regulating toxic substances. Cessation of cement
making in 2015 did not result in a reduction but an increase in arsenic
emissions, consistent with the increased production using more coal and
less gas.
Benzene
Benzene (in kgs as self-reported by Cockburn Cement Limited)
99/00
00/01
01/02
02/03 03/04
04/05
05/06
06/07
10,000 10,000
0.00
2,400
2,400
10/11
-

11/12
-

12/13
-

13/14
-

14/15
-

15/16
-

16/17
-

17/18
-

07/08
18/19

08/09
-

09/10
-

19/20

20/21

CCL stopped reporting its benzene emissions in the year 2001/2002.
There is no apparent reason why this toxic volatile organic compound
(VOC) should suddenly stop being produced in that year. CCL reported
for the first time in that year that it produced VOCs, but only 20 kg.
This sudden ‘disappearance’ of benzene emissions does not appear to be
as a result of measurements by detection instruments but a change in the
“model” used by CCL to predict emissions of certain toxins and to report
those predicted results as actual emissions. In the years 2005/2006 and
2006/2007 CCL reported the individual emissions of a number of VOCs
(including benzene) as well as total VOC emissions (41,000 kgs in
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2005/2006 and 11,000 kgs in 2006/7). This dramatic fourfold reduction
in VOC emissions in one year also appears to be the result of a change in
“modelling” parameters rather than changes in actual emission levels.
Beryllium
Beryllium and compounds (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
08/09
36
0.20
0.20
0.20
0.20
10/11
2.1

11/12
3.9

12/13
4.5

13/14
3.2

14/15
1.4

15/16
1.2

16/17
1.2

17/18
1.1

18/19
1.1

19/20

09/10
20/21

Beryllium is emitted from the kiln stacks by burning coal. After the spike
in emissions in the 2001/2002 period, CCL engaged Katestone to “model”
certain toxic emissions, including beryllium. As a result of adjusting the
parameters used by Katestone in its predictions of beryllium emissions,
they dropped down to an insignificant level and remained unchanged
despite increases in coal usage. CCL began reporting this toxic metal
again in 2010/2011, presumably because it was no longer credible to not
report this known contaminant of its coal (0.93 mg/kg, when tested in
2018. The reported increase in beryllium emissions between 2010/2011
and 2013/2014 is consistent with increased coal use and production
levels. The levels dropped after 2015 when CCL ceased making Portland
cement clinker and began importing clinker.
Cadmium
Cadmium and compounds (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
08/09
5.0
0.30
78
2.2
2.2
6.7
16
2.4
0.65
17
10/11
4.2

11/12
8.9

12/13
8.2

13/14
8.6

14/15
1.4

15/16
1.0

16/17
0.92

17/18
0.83

18/19
0.78

19/20

09/10
30
20/21

Cadmium is emitted from the kiln stacks by burning coal. It appears that
cadmium emission levels were also “remodelled” after the 2001/2002
result. The reported emission level dropped from 30 to 4.2 kgs during the
year the 2010 Parliamentary Inquiry was held. Whether more gas was
used instead of coal during this time is not known but it would account for
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the sevenfold reduction. Since 2015, when CCL’s cement clinker
manufacture ceased, the level of coal usage and cadmium levels declined
temporarily. The level of cadmium identified in dust in the community in
2017/2018 is now contributed to by windblown Portland cement clinker
dust from grinding and screening activities at the Factory as well as kiln
stack emissions.
Carbon monoxide
Carbon monoxide (in millions of kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
08/09
0.38
0.35
1.1
1.2
1.2
1.3
1.4
0.98
1.3
1.8
10/11
2.0

11/12
1.4

12/13
0.9

13/14
9.9

14/15
1.1

15/16
1.0

16/17
0.99

17/18
0.97

18/19
0.82

19/20

09/10
1.2
20/21

Carbon monoxide production is an inherent feature of making cement and
quicklime. The emission levels should be a reflection of production levels
and of the level of incomplete combustion of coal or other fossil fuel
heating the kilns. Carbon monoxide emissions reported by CCL have
remained reasonably consistent since 2015 when it ceased cement
production. This suggests that quicklime production has increased to
replace cement manufacturing and that coal usage has continued at about
the same level as before.
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Chlorine
Chlorine & compounds (in kgs as self-reported by Cockburn Cement Limited)
99/00
-

00/01
-

01/02
-

10/11
11/12
12/13
34,000
4,800
6,800
32,000* 32,000* 32,000*
* hydrochloric acid

02/03
30,000*

03/04
31,000*

04/05
37,000*

05/06
41,000*

06/07
42,000*

07/08
18,000*

13/14
9,400
30,000*

14/15
3,800
26,000*

15/16
4,400
23,000*

16/17
4,500
23,000*

17/18
4,400
2,500*

18/19
4,200
1,900*

08/09
20,000
+20,000*
19/20

09/10
28,000
28,000
20/21

Chlorine and its compounds are emitted by burning coal and from kiln
inputs (seawater from shell sand dredging and local groundwater).
CCL did not begin reporting chlorine and its compounds until 2002/2003
when it reported it as hydrochloric acid in kiln emissions. These
emissions increased consistent with increases in production until
2007/2008 when it decreased dramatically, apparently for some unrelated
reason. The next year CCL reported chlorine & compounds and
hydrochloric acid separately and together the emissions are consistent
with increased production until 2010/2011 when they decreased again in
a dramatic way for no apparent reason. This was after the 2010
Parliamentary Inquiry. Chlorine compounds, other than hydrochloric acid,
have remained significantly lower since then and may possibly be
associated with the installation of baghouse filters which may possibly
trap more of these compounds. There appears to be no change in
production methods (e.g. washing shell sand or filtering groundwater)
which would account for a reduction in chlorine compounds entering the
kilns.
Chromium
Chromium III and Chromium VI* ( (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
08/09 09/10
150
0.55
0.58
45
26
47
18
72
34
2*2*
66*
0.00
19*
19*
31*
15*
10/11 11/12
12/13
13/14
14/15
15/16
16/17
17/18
18/19
19/20
20/21
18
34
53
18
17
7.3
6.4
5.7
6.2
7.6*
14
23
7.7
7.1
3.2
2.7
2.5
2.7

Chromium is emitted from the kiln stacks by burning coal. It appears that
chromium emission levels were “remodelled” after the 2001/2002 result.
There has been a significant reduction in cadmium emissions from the kiln
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stack since CCL stopped cement production in 2015. The level of
chromium identified in dust in the community in 2017/2018 is contributed
to by windblown Portland cement clinker dust from grinding and screening
activities at the Factory as well as kiln stack emissions.
Cobalt
Cobalt (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
0.13
9.5
1.6
10/11
-

11/12
-

12/13
5.3

13/14
-

14/15
-

15/16
-

16/17
1.6

17/18
1.3

07/08
18/19
-

08/09
-

09/10
-

19/20

20/21

Cobalt is emitted from the kiln stacks by burning coal. In the past 18
years, CCL has only reported emissions of cobalt on 6 occasions. In
2002/2003 some coal must have been used to cause cobalt emissions. In
March 2006, when CCL was permitted to burn coal in its biggest kiln,
cobalt emissions recommenced at a high level (9.5 kgs) but decreased six
fold the next year and consequently went unreported until 2012/2013.
There is no apparent reason why cobalt emissions should stop or were not
reported when coal was being burnt in place of gas. It may be cobalt
emissions were “remodelled” after 2006. The present level of kiln
emissions of cobalt is not known. A 2018 test found cobalt in coal (4.8
mg/kg), lime kiln dust (1.5 mg/kg) and Portland cement clinker dust (11
mg/kg) at the Factory.
Copper
Copper (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
990
6.0
6.3
110
93
23
10/11
14

11/12
24

12/13
52

13/14
34

14/15
5.4

15/16
4.7

16/17
4.6

17/18
6.5

07/08
11
18/19
8.9

08/09
21

09/10
13

19/20

20/21

Copper is emitted from the kiln stacks by burning coal. It appears that
emissions of copper were “remodelled” after the high level reported in
2001/2002. Inexplicably, the level of copper emissions dropped five fold
in the period 2005 to 2007 after CCL was permitted to burn coal in Kiln 6
instead of only gas. In the 2005 iteration of its licence CCL was required
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to monitor and test copper emissions quarterly.
By using different gas/coal mixtures (i.e. little coal/large gas ratios)
during monitoring tests it is possible to obtain lower copper emission
results during these test periods than when operating normally and
burning high quantities of coal. In other words, it is very easy to
manipulate emissions of heavy metals by using more gas during
monitoring periods. Between 2008 and 2015 copper emissions were
reported by CCL as varying between 11 and 52 kgs annually, depending
on gas/coal usage. From 2015 when two old kilns (nos. 3 and 4) were
shut down copper emissions dropped a further six fold.
Fluorine
Fluoride compounds (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03
03/04
04/05
05/06
06/07
07/08
590
720
85,000 11,000 11,000
2,200
1,000
450
770
10/11
710

11/12
1,100

12/13
1,700

13/14
3,900

14/15
800

15/16
440

16/17
480

17/18
370

18/19
350

08/09
3,500

09/10
660

19/20

20/21

Fluoride compounds are emitted from the kiln stacks by burning coal and
from kiln inputs (shell sand ‘slurry’ containing seawater). It appears that
fluoride emission levels were “remodelled” after the 2001/2002 result.
They substantially declined again in 2004/2005, 2005/2006 and
2006/2007 for no apparent reason related to production and predicted
levels may have been “remodelled”. Since then the levels of emission
have varied widely year upon year but since 2015 they have declined
dramatically again. Cessation of cement production in 2015 and closing
of ‘old’ kilns 3 and 4 and increased production in newer, more efficient
kilns 5 and 6 may account for this particular reduction.
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Lead
Lead & compounds (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
460
36
17
15
15
56
19
43
8.3
10/11
60

11/12
9.0

12/13
9.5

13/14
13

14/15
1.7

15/16
1.9

16/17
3.3

17/18
3.1

18/19
2.9

08/09
12

09/10
7.0

19/20

20/21

Lead is emitted from the kiln stacks by coal burning. The reported level
of lead emissions dropped 13 fold between 1999/2000 and 2000/2001. It
halved again in 2001/2002. This may be a ‘modelled’ reduction in
predicted emissions or it may reflect the use of gas as the predominant
source of fuel in the years from 2000/2001. In March 2006 CCL obtained
a licence variation to burn coal in its largest kiln (no. 6) and since then
reported emissions have generally declined notwithstanding increasing
production and increasing usage of coal, for no apparent reason. The
reduction in 2011/2012 and 2012/2013 may be a result of the installation
of ‘baghouse’ filters following the 2010 Inquiry and the further reduction
in 2014/2015 may be as a result of stopping cement production and
closing of older and less efficient kilns 3 and 4. The level of lead
identified in dust in the community in 2017/2018 is contributed to by
windblown Portland cement clinker dust from grinding and screening
activities at the Factory as well as kiln stack emissions.
Manganese
Manganese & compounds (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
08/09
0.42
0.45
260
96
20
22
10/11
78

11/12
64

12/13
280

13/14
110

14/15
14

15/16
19

16/17
15

17/18
14

18/19
13

19/20

09/10
71
20/21

Manganese is emitted from the kiln stacks by burning coal. Emissions of
manganese went unreported until 2002/2003 and then at very low levels,
probably because gas was mandated as the fuel for the largest kiln (no.
6). When CCL obtained a variation to its licence in March 2006 to burn
coal in kiln 6, the levels of manganese emissions rose sharply. In
2014/2015 when old, inefficient kilns 3 and 4 were shut down CCL
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reported a drop in emissions of manganese. The level of manganese
identified in the community in 2019/2020 is contributed to by windblown
Portland cement clinker dust from grinding and screening activities at the
Factory as well as kiln stack emissions.
Mercury
Mercury & compounds (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
140
0.00
0.00
180
180
4.2
3.6
7.4
8.3
10/11
80

11/12
64

12/13
36

13/14
10

14/15
4.8

15/16
2.3

16/17
1.8

17/18
1.6

18/19
1.5

08/09
11

09/10
9.8

19/20

20/21

Mercury is emitted from the kiln stacks by burning coal. After 1999/2000
CCL reported that no mercury was emitted from the kiln stacks. The only
plausible explanation for this is if CCL burned only natural gas in all 6
kilns during this time period. In 2002/2003 and 2003/2004 mercury
emissions were at their highest and consistent with increasing production
and burning of coal. In March 2006 was permitted to burn coal in its
biggest kiln and yet mercury emissions were lower than previously. It
would seem mercury emissions may have been “remodelled” to much
lower predicted levels as they are inconsistent with increasing production
levels and coal usage. In 2010/2011 when the Inquiry was conducted
mercury emissions were reported to be at much high levels than reported
in earlier years, a time when CCL was under close public scrutiny.
Reduced levels 2014/2015 are consistent with the closing of old,
inefficient kiln nos. 3 and 4 and cessation of cement production. The level
of mercury identified in ‘dust’ in the community in 2018 is contributed to
by windblown Portland cement clinker dust from grinding and screening
activities at the Factory as well as kiln stack emissions.
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Nickel
Nickel & compounds (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
640
7.2
7.5
42
49
60
82
10/11
46

11/12
10

12/13
110

13/14
52

14/15
44

15/16
32

16/17
25

17/18
22

18/19
26

08/09
120

09/10
69

19/20

20/21

Nickel is emitted from the kiln stacks by burning coal. Since CCL was
permitted to burn coal in kiln 6 in March 2006, nickel emissions have
been higher than they were previously (except for 2001/2002 when coal
may have been used exclusively in that year). The level of nickel in ‘dust’
found in the community in 2018 tests is contributed to by windblown coal
from the stockpile and Portland cement clinker dust from grinding and
screening activities at the Factory in addition to kiln stack emissions.
Oxides of Nitrogen
Oxides of Nitrogen (in millions of kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
08/09
4
0.56
4.9
5.2
5.3
3.6
3.9
4.9
4.6
3.6
10/11
3.9

11/12
3.1

12/13
2.9

13/14
2.3

14/15
1.6

15/16
0.9

16/17
0.93

17/18
0.9

18/19
0.85

19/20

09/10
3.5
20/21

Oxides of nitrogen (NOx) are emitted from the kiln stacks by burning
fossil fuels. Burning natural gas generates about 80% less NOx than coal.
Variations in emissions of NOx (principally, nitrogen dioxide) can be
accounted for by variations in overall gas/coal usage levels and use of one
or the other at different times. Following the shutdown of less efficient
Kilns 3 and 4 in 2015 and cessation of cement clinker manufacture the
level of NOx reduced significantly.
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Particulate Matter
Size

Particulate Matter (in millions of kgs as self-reported by Cockburn Cement Limited)
99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 09/10
0.3
0.73
0.36
0.29
0.3
0.46
0.29
0.23
0.42
0.45
0.44
3,800 3,800 4,700
*
*
*
10/11 11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20 20/21
10
0.35
0.37
0.41
0.25
0.069 0.066
0.06
0.062
0.06
2.5 4,600 5,000 4,300 3,900 4,500 4,500 3,800 4,100 4,300
*
*
*
*
*
*
*
*
*
* in kgs
μm
10
2.5

Particulate matter is emitted from the kiln stacks by burning coal and
from particles of calcium compounds in the kilns which are not captured
as quicklime product or remain in the kiln ash (lime kiln dust).
Until 2007/2008 only total particulate emissions were reported. In that
year and subsequently CCL has been required to report large particulates
(10 μm) (PM10) and fine particulates (2.5 μm) (PM2.5). Following the
Inquiry in 2010 and the installation of ‘baghouse’ filters on Kilns 5 and 6,
the quantity of large particulate emissions has reduced, but even more
substantially since the ‘mothballing’ of Kilns 3 and 4 used for cement
production.
It is highly significant that fine particulate emissions (<= PM2.5)
have not declined and have ranged between 3800 and 4,500 kgs since
they were first recorded in 2007/2008. This strongly suggests that the
‘baghouse’ filters do not capture fine particulates which continue to be
emitted at the same as they have in the past 12 years.
This has serious implications for the community’s health as fine
particulates and ultra fine particulates ( 1 μm) (nanoparticles) are readily
inhaled and lodge in the lungs where they (and any heavy metals they
carry) can pass into the bloodstream and lodge in various organs causing
long-term serious disease.
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Polycyclic aromatic hydrocarbons
Polycyclic aromatic hydrocarbons (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
08/09 09/10
91
85
7.5
9.8
10
130
2,000
1,300
1,400
3.0
4.7
10/11
2.9

11/12
3.0

12/13
2.3

13/14
2.2

14/15
2.9

15/16
2.8

16/17
2.4

17/18
2.4

18/19
2.5

19/20

20/21

Polycyclic aromatic hydrocarbons (PAHs) are emitted from the kiln
stack as a result of incomplete combustion of fossil fuels. PAH’s also
occur naturally in coal. When coal is converted to natural gas PAHs can
be released. Burning natural gas generates less PAHs than coal.
It appears that CCL predominantly burnt gas in the years
2000/2001 to 2003/2004 but when it was permitted to burn coal in Kiln 6
in March 2006 PAH emissions dramatically increased. In 2008/2009, the
level of PAHs suddenly decreased by almost 500 fold from 1,400 kgs
despite increased coal usage at the Factory. This suggests PAH emissions
may have been “remodelled” by CCL to a level acceptable for reporting
purposes. For the last 10 years since then PAH emissions have been
reported by CCL as ranging between 2.2 and 4.7 kgs per annum, despite
increased production and coal usage at the Factory.
Selenium
Selenium is emitted from the kiln stacks by burning coal. CCL has only
ever reported emissions of selenium (84 kg) in the year when it was
permitted to burn coal in kiln 6. Elevated levels of a range of reportable
toxins were declared by CCL in that year. This is consistent with close
external scrutiny of emissions from the Factory by the Government
regulator following this change in its licence conditions. CCL was not
required (and is still not required) to monitor selenium emissions under
the conditions of its licence so the present level of selenium emissions
from the kiln stacks is not known.
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Sulphur Dioxide
Sulphur dioxide (in millions of kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
08/09
0.04
0.34
0.22
0.57
0.59
0.51
0.48
0.25
0.44
0.26
10/11
0.42

11/12
0.068

12/13
0.021

13/14
0.015

14/15
0.13

15/16
0.16

16/17
0.14

17/18
0.14

18/19
0.1

09/10
0.21

19/20

20/21

Sulphur dioxide is emitted from the kiln stacks by burning coal and from
sulphur (and its compounds) entering the kilns in groundwater used to
wash shell sand and to cool the kilns. Sulphur dioxide emissions at the
Factory increased seven fold in the six years 2012 to 2018. This may be
attributable to ever increasing levels of sulphur in groundwater abstracted
by CCL which is continually recycled. A sample of waste water at the
Factory tested in 2018 contained 190 μg/L of sulphur. The distinctive
odour of sulphur dioxide is the principal source of complaints to Pollution
Watch by local residents.
Volatile Organic Compounds
Volatile Organic Compounds (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
08/09
-

-

20

5,700

5,700

110,000

41,000*

11,000

09/10

9,800

16,000

20,000

19/20

20/21

10/11

11/12

12/13

13/14

14/15

15/16

16/17

17/18

18/19

16,000

21,000

16,000

12,000

17,000

15,000

13,000

14,000

13,000

* certain VOCs emissions are identified: acetone (350 kgs), benzene (2,400 kgs), 1,3butadiene (vinyl ethylene) (0.64 kgs), dichloromethane (310 kgs), ethylbenzene (13
kgs), ethylene glycol (1,2-ethanediol) (24 kgs), formaldehyde (methyl aldehyde) (290
kgs), methyl ethyl ketone (550 kgs), methyl isobutyl ketone (140 kgs), phenol (8.9),
styrene (ethenylbenzene) (10 kgs), toluene (methylbenzene) (820 kgs),
trichloroethylene (67 kgs), xylenes (490 kgs)

VOCs are generated at the Factory in the rotary kiln by burning fossil
fuels and heating of shell sand. In 1998 the UK Department of Trade and
Industry calculated that VOCs emissions were substantially reduced by
burning gas (5 grams/gigajoule) instead of coal (18 grams/gigajoule).
The nineteen fold increase in VOC emissions in 2004/2005 and the
threefold reduction in 2005/2006 after CCL was permitted to burn coal in
its largest kiln 6 seems inexplicable. The further fourfold decrease in
2006/2007 to 11,000 kg is also inexplicable in the context of increased
coal usage which generates substantially more VOCs than natural gas.
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These reductions may have been the result of “remodelling” of predicted
emissions and not as a result of instrument measurements. Since
2008/2009 VOC emissions have been reported by CCL as ranging from
12,000 to 21,000 kgs with a small reduction since 2015 when older kilns
3 and 4 (mainly used for cement production) were shut down.
Unlike other operators of polluting facilities CCL does not report to
the NPI any details of the VOCs emitted by the Factory. For example, in
2018/2019 other facilities in the City of Cockburn (e.g. Water
Corporation) reported emissions of acetaldehyde, acetone, acetonitrile,
acrylonitrile (2- propenenintrile), ammonia, benzene, 1,3-butadiene (vinyl
ethelene), carbon disulfide, chlororthane (ethyl chloride), chloroform
(trichloromethane), cyclohexane, 1,2-dibromoethane, 1,2dichloromethane, ethanol, 2-ethoxyethanol acetate, ethyl acetate,
ethylbenzene, ethylene glycol (1,2-ethandiol), ethylene oxide,
formaldehyde (methyl aldehyde), n-hexane, methanol, methyl ethyl
ketone, methyl isobutyl ketone, methyl methacrylate, phenol, styrene
(ethenylbenzene), tetrachloroethylene, toluene (methylbenzene), toluene2,4-diisocyanate, 1,1,2-trichlorethane, trichloroethylene, vinyl chloride
monomer, xylenes (individual and mixed isomers).
The 2005/2006 NPI records and the other information set out earlier
shows that CCL produces 17+ of these highly toxic VOCs and yet it
chooses to conceal these toxic emissions by only disclosing them under
the generic description of VOCs. Further details are set out in the
paragraph headed 1.7 in Section 3.
The other ‘odour’ reported by residents living near the Factory is
described as smelling like ‘wet cement’, ‘very strong caustic smell’ or
‘caustic’. This odour is likely to be generated by VOCs emitted from the
Factory. This same smell was reported by the local community living near
Alcoa’s Wagerup refinery and it was found this odour was associated with
the presence of the VOCs methanol and acetone, and nitrogen dioxide.
Acetone and other odorous VOCs, and nitrogen dioxide are produced by
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burning coal at the Factory. Odour from VOCs emissions is also a source
of complaint from residents.
Polychlorinated dioxins and furans
Polychlorinated dioxins and furans (in grams as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
06/07
07/08
08/09 09/10
5.6
2.1
2.2
2.3
2.3
2.2
0.11
0.53
0.40
10/11
0.37

11/12
0.34

12/13
0.64

13/14
0.30

14/15
0.10

15/16
0.10

16/17
0.10

17/18
0.10

18/19
0.11

19/20

20/21

Raw materials or fuels that contain chlorides may potentially cause the
formation of dioxins and furans when exposed to a particular range of
temperatures. They are generated in the lime kilns and emitted by the
kiln stacks.
Dioxins and furans are byproducts of manufacture and incomplete
combustion of fossil fuels. The reported emission levels of dioxins and
furans appear to be based on “modelling” predictions and not from
instrument measurements. An exact twentyfold reduction in these
emissions in 2007/2008 is consistent with “remodeling” of the predicted
level than an instrument measurement. Between 2008 and 2014 the
reported levels varied in the range 0.30 and 0.64 grams. From 2015,
when kilns 3 and 4 were shut down, the level has remained at exactly
0.10 grams per annum, despite variations in production levels. This tends
to confirm that the reported figure is a prediction and not a
measurement.
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Zinc
Zinc (in kgs as self-reported by Cockburn Cement Limited)
99/00 00/01
01/02
02/03 03/04
04/05
05/06
19
19
22
10/11
130

11/12
140

12/13
150

13/14
120

14/15
33

15/16
22

16/17
23

06/07
400

07/08
380

17/18
22

18/19
17

08/09
190

09/10
130

19/20

20/21

Zinc is emitted from the kiln stacks by burning coal. It appears CCL was
using gas in the years 1999 until 2005, except for a small quantity in
2002 to 2004. From March 2006 when CCL obtained a variation to burn
coal in its largest kiln (no. 6) zinc emissions rose 1800% in one year.
Between 2008 and 2014, emissions were reported as between 120 and
190 kgs per annum. From 2015 when two old kilns were shut down, zinc
emissions were reported as having reduced to about 22 kgs annually.
Of the 25 toxic substances reported by CCL to the NPI since 1999, the
following can be said:
(a) 14 are generated only by burning coal (13 metals and particulates),
(b) 6 are generated by fossil fuel burning but in significantly higher
quantities by burning coal than gas (benzene and other VOCs, oxides of
nitrogen, sulphur dioxide, PAHs, carbon monoxide); and
(c) 3 are generated by burning coal plus kiln inputs containing
chlorine compounds (polychlorinated dioxins and furans, fluorine and
compounds, chlorine and compounds),
(d) 2 are generated by fossil fuel burning and particular kiln
conditions (ammonia, hydrochloric acid)
The decision in March 2006 to permit CCL to burn coal in kiln 6, the
failure to require only natural gas to be burned in kiln 5 and the failure to
regulate production levels at the Factory (or, alternatively, to mandate
installation of toxic gas abatement technology) has caused unnecessary
levels of toxic air pollutants to be emitted by the Factory for nearly 15
years. State Government agencies have been unwilling or unable to
apply effective additional regulatory controls over pollution levels emitted
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by the Factory notwithstanding significant increases in production levels
of cement and quicklime once CCL was given access to shell sand from
Cockburn Sound.
7. Failing to effectively use powers of regulation and enforcement
under the EP Act to prevent nuisance to nearby residents from
toxic gases, odours and particulates
Since KAW was enacted in 1992 a potential conflict has existed between
the EP Act and KAW. The objects of the EP Act aim to regulate polluting
industries in the interests of the environment whereas KAW severely
limits regulation. KAW gives a special dispensation for heavy industry
polluters operating in the Precinct and, by an accident of history, CCL has
also been ‘deemed’ to be in the Precinct. KAW and its lobby group, KIC,
have assisted CCL to resist regulation of its air pollution for more than 20
years.
Historically, CCL’s attitude to its polluting activities is that it has a
special dispensation from strict application of the EP Act. As only sulphur
dioxide and particulates are regulated under KAW, CCL acts on the basis
that this is the extent of its legal responsibilities in relation to abatement
of air pollution generated at the Factory. This is illustrated by CCL’s
successful opposition to proposed conditions in its 2016 licence to monitor
and limit its carbon monoxide emissions.
When the NEPM was introduced into Australia in 1996 and the EP
Act was amended to allow NEPM to be implemented, there was an even
greater tension created as the NEPM prescribed a far more comprehensive
regime of air pollution standards than prescribed under KAW. CCL still
operated under a heavy industry regime of air pollution regulation but it
was located in a suburban area where the NEPM would ordinarily dictate
the relevant air quality standards to be observed.
When NEPM was introduced the Department of Environment (DoE)
(now DWER) had the opportunity to review the regulatory regime
applying to CCL, remove CCL from the Precinct and apply pollution limits
more relevant to an increasingly densely populated urban area. Instead
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of being proactive in dealing with CCL, DoE adopted a timid approach in
attempting to resolve this tension. CCL was allowed to negotiate and
successfully advocate for “room in the air”. In other words, DoE was
prepared to keep the maximum limits for sulphur dioxide emissions
higher than would otherwise be the case so CCL could increase its sulphur
dioxide emissions in the future within the limit under its licence.
This approach is further illustrated by the decision of the Department of
Environmental Protection (DEP) in 2002/3 to negotiate the terms of a
Memorandum of Understanding with CCL to agree upon “terms of
engagement”, including the following provision:
“The Licence shall allow CCL to manage its own affairs without
detailed regulatory prescription”
Ultimately, the Memorandum of Understanding was not signed by
the parties but the closely cooperative relationship has continued ever
since. The policy of “cooperation/consultation” by DEP (and its successor
the Department of Environment and Conservation) (DEC) with CCL
enabled CCL to effectively deflect and disrupt community action to stop its
pollution. In 2009/10 an outburst of community anger led to the Inquiry.
The Committee of the Legislative Council presented its report on 20
November 2011.
The Inquiry made a number of findings including the following:
“Finding 5: The Committee finds that the Department of
Environment and Conservation and its predecessors have not adequately:
● ensured Cockburn Cement Limited’s compliance with the licence
relating to the company’s Munster plant; and
● enforced the licence.”
Despite this scathing assessment of DEC’s record of failure to
competently carry out its statutory duties, it continued to allow CCL to
“carry on business as usual” by applying only weak regulation to the
Factory.
An example of this failure appears in the wording of the licence
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issued in 2005 (4533/11), as amended in 2006. Very scant regard was
paid to complaints by local residents whose interests were supposedly
protected by a general requirement in the following terms:
“The following statements paraphrase sections of the Environmental
Protection Act 1986 and are included for the information of the licensee:


The licensee should take all reasonable and practicable
measures to prevent pollution of the environment.



The licensee shall take all reasonable and practicable
measures to prevent or minimise the emission of odours from
the Factory.”

Despite hundreds of complaints from local residents about odours and
dust being emitted from the Factory, no enforcement action was taken.
In the 2009 version of the licence (L4533/1967/14), DEC amended the
wording as follows:
“19. The licensee shall ensure that odour emitted from the Factory does
not unreasonably interfere with the health, welfare, convenience, comfort
or amenity of any person who is not on the Factory.
20. The licensee shall ensure that dust emitted from the Factory does
not unreasonably interfere with the health, welfare, convenience, comfort
or amenity of any person who is not on the Factory.
21. The licensee shall ensure that no visible fugitive dust is discharged
beyond the boundary of the Factory.
21A Once every calendar month, the licensee shall publish on the
Cockburn cement Limited’s website a report prepared by an accredited
independent auditor as to its compliance with conditions 8 to 21.”
Despite hundreds of continuing complaints by residents as to odours
and dust emitted from the Factory, no enforcement action was taken.
DEC continued on in the same way, even after publication of the Inquiry
report, and after it was renamed Department of Environmental Regulation
(DER) in 2013. DER continued the practice of its predecessors by
consistently failing to act on complaints by residents concerning ongoing
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breaches of licence conditions (especially, conditions 20 to 21) and to
take enforcement action against CCL for breaches of the Act and Licence
conditions.
Conditions 19 to 21 were re-enacted as conditions 20 to 22 in the 2012
licence (L4533/1967/15). DER’s special treatment of CCL did not change
and it continued to avoid prosecuting CCL for breaches of these provisions
of its licence. There has only ever been one attempt at prosecution of
CCL by DER and when that came to Court four years later, it withdrew the
prosecution just before the trial. This failure was also the subject of
criticism in Parliament.
In 2016 DER (now DWER) recommended to the Minister that
conditions 19 to 21 be removed from CCL’s licence. This change would
have reduced the opportunity for the community to be protected against
CCL’s pollution and promoted CCL’s commercial interests by removing any
remaining risk that the community could pressure DWER to prosecute CCL
for breaches of its licence for dust and odour emissions. Following an
Appeal lodged on behalf of the community, only the provision relating to
odours was retained in the licence, in the following form:
“18B The Licensee must, at their expense:
(a) undertake comprehensive investigations into the source and
cause of odour from the active kilns over summer and autumn 2019, with
a view to identifying what emissions or process controls can be applied to
address odour emissions; and
(b) prepare and submit to the CEO by no later than 1 August 2019,
a report on the outcomes of the investigations and proposed solutions.
18C The Licensee must ensure that odour emitted from the Factory
does not unreasonably interfere with the health, welfare, convenience,
comfort or amenity of any person who is not on the Factory.”
DWER succeeded in removing conditions from CCL’s licence which
were intended to prevent CCL creating a nuisance to its neighbours by
dust emissions. This change served CCL’s commercial interests at the
expense of the community.
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Further, DWER has not (as at April 2020) reported to the local
community the results of ‘dust’ tests and the results of investigations into
‘odours’ which it undertook to provide to them and in which they
participated.
The failure to use powers under the EP Act to protect the public
interest is also illustrated by reference to the annual number of
complaints by local residents and the lack of an effective response:
List of Complaints about the Factory released following a Freedom
of Information application:51A
Date Range

Complaints Received

20/10/2011 to 31/12/2011
1/1/2012 to 31/12/2012
1/1/2013 to 31/12/2013
1/1/2014 to 31/12/2014
1/1/2015 to 31/12/2015
1/1/2016 to 31/12/2016
1/1/2017 to 31/12/2017*
1/1/2018 to 31/12/2018*
1/1/2019 to 31/12/2019*
1/2/2020 to 31/3/2020*

57
138
88
77
66
149

*Subject of an outstanding FOI application dated 14 April 2020 by a local resident
8. Failing to effectively use powers of regulation and enforcement
to prevent adverse health effects to nearby residents from CCL’s
pollution
Even when presented with a 30+ page list of references showing
worldwide evidence of the health impacts of sulphur dioxide, nitrogen
dioxide and other toxic gases emitted by the Factory, DER (and its
successor DWER) failed to adequately consider the potential health risks
to local residents and their children from ineffective regulation of toxic
gases, particulates and heavy metals emitted by the Factory.
Rather than implementing NEPM ambient air quality standards prescribed
for urban areas and ensuring that the Factory does not unnecessarily add
to ambient air pollution in Cockburn, the policy and practice of DER (and
DWER) has been to refuse to regulate and limit the emissions of these
substances but to allow CCL the benefit of its ‘status’ under the KAW.
DER/DWER predominantly base regulation of the Factory on the
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heavy industry pollution standards permitted under KAW (i.e. sulphur
dioxide and particulates only). In 2016, an attempt by DER/DWER to
regulate and limit carbon monoxide emissions was successfully rebuffed
by CCL. DER/DWER had the power under the EP Act to adopt NEPM
emission standards by recommending to the Minister to remove CCL from
KAW and by having NEPM declared as an approved policy but it has failed
to do so. Had DWER so acted, the tension between the NEPM and KAW
could have been resolved in favour of the appropriate air quality
standards for the residential areas in which the Factory is located.
DWER and its predecessors have been antipathetic to collecting
evidence to take action for breaches of licence conditions against CCL by
discouraging complaints from residents. Although DWER’s public relations
improved during 2019 there appears to be no change in their practice
towards enforcement. The DWER Compliance and Enforcement Policy
sets out the ways in which the EP Act and licences granted under the EP
Act are to be dealt with but unless there a culture of rigorous enforcement
in the public interest polluters know they can avoid any repercussions for
ignoring their legal responsibilities.
In meetings with community representatives in early 2019 DWER
officers expressed the view that it is not the Department’s responsibility
to conduct tests itself on pollutants for the purpose of assessing their
presence or not or whether they may impact on human health. DWER
sees its role as to regulating ‘odours’ and ‘dust’ not the actual pollutants.
For its part, DoH (whose officers also attended these meetings) asserts
that it cannot advise on the health implications of CCL’s pollutants
because DWER has not conducted any investigation into, or independently
tested, the range and quantity of toxic gases, particulates and heavy
metals emitted from the Factory which enter the airspace of nearby
residences.
There is some substance to the DoH complaint. The official position
of DoH is:
“In principle the Department of Health does not support coal
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burning however the Department of Health cannot stop an industry from
burning coal while it has a licence to do so and its emissions are
controlled.”
In 2019 when DWER was undertaking tests on dust falling on
residences near the Factory, community representatives requested that
DWER test not only for elements found in CCL’s quicklime product but to
also test for the presence of heavy metals found in coal, lime kiln dust
and Portland cement at the Factory. DWER refused to undertake any
tests on this dust other than to establish if it contained the elements in
quicklime. As the presence of toxic heavy metals may have raised
questions as to potentially adverse health effects of ingesting or inhaling
such dust, DWER took the view it did not need to obtain such data.
DWER is only concerned with where the ‘dust’ came from and not what it
contains. For example, requests by the local community to DWER to use
High Volume Air Samplers to collect and separate particulates into coarse
(PM10) and fine (<=PM2.5) and to test them for heavy metals to assess
community exposure were also ignored. Requests to use portable gas
chromatography/mass spectrometer units to test local air quality for toxic
gases (e.g. sulphur dioxide, oxides of nitrogen, carbon monoxide, VOCs
etc) known to be emitted by the Factory were also refused. DWER is only
concerned with the source of ‘odours’ being experienced in the local
community and not what toxic gases may also be present.
There is a widespread perception in the local community that DWER
only interests itself in finding means to reduce community complaints
about ‘dust’ and ‘odours’ while ignoring the community’s concern about
the potential health impacts of toxic gas, particulate and heavy metal
emissions escaping from the Factory.
9. Failing to fully and properly implement Inquiry
recommendations
In 2010 the Inquiry investigated CCL’s activities at the Factory (Report
24). The Inquiry was established following the receipt of seven petitions
requesting that the Legislative Council take immediate action to stop dust
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and odour emissions from the Factory.
The Inquiry’s report was published in October 2011 and it made 23
recommendations. It acknowledged that:
“The most common complaints which were made in submissions to the
Committee related to dust and odour emissions and the alleged effect
of these emissions on the health of surrounding residents and their
properties.” (page i of the Inquiry report)
In December 2016 DER issued its Decision Report on the conditions
it was recommending be imposed on CCL’s 2006 licence.
DER’s recommendations to the Minister for the Environment on what had
been done to implement the 23 recommendations of the Inquiry are set
out on pages 91 to 95 of the 2016 Decision Report.
The following recommendations are relevant:
9.1 Recommendation 2
“Recommendation 2: The Committee recommends that the Government
commission suitably qualified experts to conduct a comprehensive,
rigorous and peer-reviewed health study of the residents living in the
vicinity of Cockburn Cement Limited’s Munster Plant. One of the aims of
this study should be to identify whether emissions from the plant have
caused any of the unsubstantiated health complaints.”
DER/DWER commented in the 2016 Decision Report that DoH “has
undertaken two detailed investigations of potential health impacts of
CCL’s emissions on the surrounding community. An additional study was
not supported.”
DWER stated that the recommendation was “partially complete” and
“Further studies unsupported.”
In fact, DoH only carried out one study, not two.
The investigation by DoH was very limited and based on less than
rigorous methodology. This “health study” was conducted by 2 DoH
employees and consisted of a short document with less than 7 full pages
of content. The methodology adopted was:
1. Phone complainants individually;
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2. Phone around local GPs and ask if they had noticed an increase in
respiratory complaints recently; and
3. Look at general health statistics on DoH’s computer.
Individual Complainants
The DoH employees obtained information from just 12 residents. The
DoH investigators acknowledged that “this is a descriptive study and it
cannot make any inference about the actual cause of the symptoms being
experienced and reported. In order to do so, an analytical study is
required. The sample size was too small to derive significant
conclusions.”
Local Doctors
The 6 local GPs who were telephoned by a Medical Officer from DoH were
reluctant to say they were satisfied there was a causal relationship
between ‘dust’ and ‘odours’ from the Factory and the respiratory
symptoms and skin conditions reported by their patients. As none of
these local doctors was a respiratory specialist, toxicologist or
environmental medicine specialist it can be safely assumed that they did
not have expert knowledge about the link between exposure to the types
and level of toxic gases, particulates and heavy metals emitted from coal
burning factories and the onset of respiratory disease and other medical
conditions from such exposure. Neither did these local doctors take
medical histories from their patients to assess how long they had lived
near the Factory, the distance of their homes from the Factory, whether
their symptoms existed before moving to the area or whether or not they
abated when they temporarily left the area. None of these doctors was
asked to research the relevant scientific and medical literature on the
health impacts of coal burning so as to be able to give an informed
medical opinion on the matter. None were asked to give lung function
tests to patients suffering respiratory symptoms.
DoH Statistics
The conclusion that asthma and respiratory conditions in Cockburn were
not significantly higher in Cockburn than elsewhere in the State was
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based on responses from 522 adults living anywhere in the City of
Cockburn and not necessarily persons living in Beeliar, Yangebup and
Munster which are impacted by emissions from the Factory. In 2018 the
estimated population of Cockburn was 112,165, the vast majority of
whom live more than 3 kilometres from the Factory and are not
significantly impacted by air pollution from the Factory. The conclusion
drawn is therefore meaningless.
Despite the limitations of the study (which were acknowledged by its
authors) they did find:
“It is important to note that the characterisation and quantification of
annoying pollution events in the Munster area conducted by … [DoH] …
and the City of Cockburn found that the dust deposition events in the area
significantly exceeded the limits published by the New South Wales
Environmental Protection Agency. These results correlate with the
location of residents who reported health complaints.”
“In order to protect the residents of the area, measures to limit the
emissions and the exposure of residents are required. These measures
should be based on the environmental findings and aim to prevent and
reduce unwanted health effects from exposure to increased levels of dust
and protect the more vulnerable residents of the area near the Cockburn
Cement Plant Ltd.”
Although the researchers concluded that no association was found
between the symptoms reported and exposure because of the substantial
number of limitations they faced they also concluded:
“Based on the levels of cement dust documented by the environmental
investigation conducted by the city of Cockburn and the Department of
Health, efforts to reduce emissions should be made in order to prevent
and reduce any health effects and to protect residents of the area,
particularly those with underlying respiratory conditions.”
Draft versions of the report were reviewed by more senior officers in DoH.
This report was not a comprehensive, rigorous and peer-reviewed
health study.
39

THE FULL STORY
The investigators failed to examine, for example, NPI records relating to
the toxic gases, particulates (of different sizes) and the heavy metals
emitted from the Factory as a result of burning coal. They did not review
the literature on the health impacts of exposure to these substances.
They failed to undertake a comprehensive investigation by, for example,
issuing a questionnaire to every resident within a 3 kilometre radius of
the Factory to ascertain the actual extent of respiratory disease and other
medical symptoms commonly associated with exposure to toxic gases and
particulates. Medical case histories were not obtained from residents
experiencing these symptoms to ascertain if there was a link between
duration and degree of exposure to these emissions and the onset or
exacerbation of medical symptoms.
No lung function tests were carried out on local residents and their
children to ascertain any loss of function and whether or not their results
conformed to that of the population at large.
This study failed to be conducted in a rigorous way and bears all the
hallmarks of getting a ‘quick and dirty’ report. That is, to simply give lip
service to the Committee’s recommendation by allocating it to a couple of
junior officers in DoH and not providing the time and resources necessary
to conduct a detailed and thorough investigation of residents’ complaints
of ill health. No blame can attach to the investigators personally (or
indeed their superiors who reviewed the study) as they were not given
the time and resources to carry out a comprehensive investigation.
The study was not peer-reviewed as it was just circulated within DoH
itself and not reviewed by independent experts such as hospital-based
respiratory specialists, environmental medicine specialists in private
practice or university-based senior toxicologists.
Recommendation 2 was not carried out in the terms contemplated by the
Committee and it appears that the Committee’s intention was subverted
to the benefit of CCL’s commercial interests.
9.2 Recommendation 10
“Recommendation 10: “The government commission an independent
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expert to investigate the setting of stack emission level targets and limits
for all of the parameters which Cockburn Cement Limited is required to
monitor at its Munster Plant pursuant to condition 38 and Table 6 of the
licence relating to the plant as at 12 September 2011, except for TSP.”
DWER commented in the 2016 Decision Report that “Then DEC committed
to reviewing the emissions profile of Cockburn Cement Limited’s Munster
plant, and the application of relevant targets and limits, compared with
similar facilities in Australia. A licence was granted on 30 March 2012.
Part of this decision making process compared emission limits from
similar facilities.”
In other words, DEC (DWER) chose not to commission an independent
expert to investigate limits for each of the toxic substances listed in Table
6 of the licence; namely, sulphur dioxide, nitrogen oxides, hydrogen
chloride, hydrogen fluoride, mercury, thallium, cadmium, antimony,
arsenic, lead, total chromium, cobalt, copper, manganese, nickel, carbon
monoxide, polycyclic aromatic hydrocarbons, volatile organic compounds,
dioxins and furans. If an independent expert had been engaged it would
have been necessary to consider the scientific and medical literature on
the “safe” level of each of these toxic substances to prescribe appropriate
limits for each. Instead of an independent expert ensuring that the
health, welfare, comfort and amenity of the nearby residents were
protected, DEC decided to undertake the task itself and in a manner
which advanced the commercial interests of CCL. By allowing CCL to
provide its own data as to the emission levels of other heavy industry
polluters elsewhere in Australia, CCL was thereby allowed to choose ‘the
lowest common denominator.’ In other words, by selecting the most
polluting facilities in Australia, CCL could argue that emissions from the
Factory were within contemporary limits of other heavy industries in
Australia.
An independent expert could also have investigated and recommended to
DEC what pollution reduction technologies are available to reduce kiln
stack emissions and to set targets and limits accordingly. Kiln gas
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emission levels were not determined by independent expert advice to
DWER but simply based on CCL’s assessment of existing heavy industries
in Australia - generic existing worst practice.
The opportunity for an independent expert’s assessment of currently
available technologies and techniques to reduce kiln emissions was lost.
The opportunity to set kiln emission levels for CCL’s licence having due
regard to the fact that the kiln tower of the Factory is located only 1
kilometre from densely populated suburbs was also lost.
Instead, the Factory was allowed continue emitting a broad range of toxic
substances immediately adjacent to the homes of local residents without
appropriate limits.
Recommendation 10 was not carried out according to its terms.
Stack emissions were not measured by DWER or their independent
expert. They were not measured by instruments under the control of
DWER or its expert. Emissions lower than detection limits of instruments
were not calculated based on measured quantities of materials entering
the kilns. CCL was permitted to provide data on emissions which it selfreported and, in many cases, based on the “modelling” predictions of its
paid agents. This lack of rigour in monitoring CCL’s toxic pollutants
served CCL’s commercial interests at the cost of the health and amenity
of local residents.
9.3 Recommendation 20
“Recommendation 20: “The Minister for Environment advises the
Legislative Council on whether Cockburn Cement Limited has submitted
the reports relating to shell-sand transport and process water in
compliance with condition 68 and table 10, Environmental Improvement
requirement 11, and condition 72 of the licence relating to the Munster
Plant. If the reports were submitted, the Minister should summarise the
findings made in the reports.”
The Committee was concerned (based on expert evidence) that water
used to transport shell sand from Cockburn Sound to the Factory was

42

THE FULL STORY
being discharged at the Factory and re-entering local groundwater.
This mixture of salt and freshwater could potentially increase the salinity
of groundwater supplies used by local residents and natural lakes in the
area.
In the 2016 Decision Report DWER noted that the reports had been
received but it took the view that:
“The findings of these reports were insufficient for consideration as
regulatory controls.”
It also noted that there had been no changes made by CCL as to the
processing of shell sand and “DER considers these matters have been
considered in this risk assessment.”
The process used by CCL to transport shell sand to the Factory is
explained at pages 9 and 33 of the 2016 Decision Report:
“Dredged shell sand is introduced to the Woodman Point Washing Plant by
suction reclaimer of oversized shell sand and soluble salts. The washed
shell sand is mixed with groundwater and transferred 7 km by pipeline,
east to the Munster facility.”
“Shell sand is deposited by reclaimer and stored on ground directly north
of the processing area. Shell sand is washed further with groundwater
abstracted from supply bores on site. Washwater is recovered from the
Superficial Aquifer and returned to the Woodman Point washing plant for
recycling. Shell sand is manually transferred to the shell sand hopper by
front end loader.”
When considering this recommendation of the Committee, DER/DWER did
not take the opportunity to more effectively regulate this polluting activity
and as a result it is likely that water contaminated with sodium and
fluorine compounds from the ocean is continuing to enter local
groundwater supplies. The lack of adequate independent monitoring by
DER/DWER of groundwater being used by CCL means that pollution levels
of local groundwater abstracted by CCL cannot currently be accurately
measured or assessed. CCL self-monitors certain contaminants in
groundwater it abstracts and reuses (but not sulphur, fluorine or chlorine
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ions and compounds).
CCL holds Licenses to Take Water granted by the Minister for Water under
section 5C of the Rights in Water and Irrigation Act 1914 which permit
extraction of groundwater at the Factory. Very large quantities of
groundwater are abstracted from bores at the Factory.
“The volume of water taken from the Munster Factory operated by
Cockburn Cement in each year from 2010 to 2016 is:
2010
2011
2012
2013
2014
2015
2016

-

4 373 megalitres (ML)
3 622 ML
3616 ML
4073 ML
4 123 ML
3 570 ML
3 592 ML”

This is equivalent to 1,428 to 1, 749 Olympic-sized swimming pools each
year. As at April 2020, data for 2017, 2018 and 2019 is the subject of a
Freedom of Information (FOI) application to DWER which has not yet
been processed.
Groundwater is also used in dust suppression and vehicle cleaning
so any soluble toxic substances also enter the groundwater as runoff.
Aluminium, arsenic, barium, chromium, copper, magnesium, manganese,
mercury, nickel, sulphur and titanium are known to be in wastewater
runoff at the Factory. Other contaminants such as fluorine compounds
are also probably entering the groundwater but tests for fluorine
compounds are not readily available.
Groundwater is also used to cool the kilns. Similarly, water contaminated
with chlorine and fluorine compounds from shell sand slurry can also
enter the kilns.
Chlorine and fluorine compounds in groundwater and shell sand slurry are
likely to be entering the lime kilns and thereby creating a range of toxic
substances which are emitted from the kiln stacks.
This was suggested by one of the experts presenting evidence to the
Inquiry. The Committee’s report states at paragraph 3.94:
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“Hydrogen chloride and hydrogen fluoride are acid gases which are highly
water soluble. Due to their acidic properties, they are strong irritants.294
Cement production is considered to be a minor source of these gases.295
However, Stack-Air advised that chloride and fluoride salts from the seadredged shell-sand used to make lime at the Munster Plant may be
present in stack emissions from the lime kilns.296.”
Dissolved sulphur and sulphur compounds present in groundwater
are reputed to be a second source of sulphur which produces the toxic gas
sulphur dioxide (and other sulphur compounds) which are then emitted
from the kiln stacks.
It is well known that acid sulphate soils are present on the Swan coastal
plain and acidifying sulphur minerals are commonly present in the
permanently water-logged soil horizons below the water table. The
presence of sulphur in groundwater near the Factory has been confirmed
by DWER. This source of sulphur dioxide could also be eliminated if CCL
had been required to filter groundwater used in the production process to
remove sulphur and sulphur compounds. There is no present
requirement in CCL’s licence for it to install filters on groundwater bores
to remove elemental sulphur and its compounds.
DER/DWER has failed to carry out the intent of recommendation 20 by
refusing to regulate toxins entering local groundwater as runoff from
activities at the Factory.
9.4 Recommendation 22
“Recommendation 22: The government establishes a health impact
assessment process for planning proposals and planning schemes similar
to the process for environmental impact assessment.”
In the 2016 Decision Report DWER noted that “The Department of
Planning ensures that a range of planning considerations, including
health, are addressed in the decision-making process. The DoH has an
existing process to provide advice on environmental health matters
relating to planning proposals from local and government agencies. The
Department of Planning committed to assist in this process to endure the
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land-use planning and health assessment processes are properly aligned
and integrated.”
There is little or no evidence that such a “health impact assessment
process” has even been implemented in accordance with the Committee’s
recommendation.
A recent example is the 2016 approval granted to CCL to subdivide
and sell part of the land on which the Factory is situated for residential
development. This subdivided land was one of CCL’s exhausted limestone
quarries which had been filled with lime kiln dust waste and covered with
soil. Lime kiln dust contains a range of substances including metals such
as aluminium, antimony, arsenic, barium, chromium, cobalt, copper, lead,
manganese, nickel, sulphur, titanium and uranium. This land was
registered as a contaminated site under the Contaminated Sites Act 2003
in 2008.
Some local residents were alarmed that the quarry was being sold
for residential development and one wrote to the Departments involved
because of concerns about the health impacts of potential home buyers
from CCL’s air pollution and soil contamination. The subdivision made no
provision for an air quality ‘buffer zone’ (Area B under KAW) between the
Factory (heavy industry Area A under KAW) and residential land (Area C
in KAW). It can be readily seen from the subdivision drawing that Area A
(within the boundaries of a green line) directly abuts Area C (outside a
red line to the north and east) and there is no area B air quality buffer
zone (between the green and red lines).
Notwithstanding the lack of a buffer zone between Area A and Area
C, DER/DWER decided to facilitate this project by removing the land from
the contaminated sites register upon request thereby enabling the
residential subdivision to proceed. When questioned about its
involvement DWER claimed it had a merely advisory role, and not decision
making one. The City of Cockburn had also facilitated this project in
CCL’s commercial interest by amending their local planning scheme in
2015 to rezone the land as ‘Urban’ to permit the quarry to be developed
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for residential development. In the absence of objection to the project
from the EPA, the City of Cockburn, the Minister for Environment and the
WA Planning Commission, the subdivision was approved. It seems that
DWER and WAPC did not consider it necessary to consult with DoH or to
engage in a “health impact assessment” process with DoH before
facilitating the project in the commercial interests of CCL. The land was
developed for residential housing and a number of residential dwellings
have now been constructed on the land. The buyers remain ignorant of
the fact that their land is contaminated with toxic industrial waste. This
land is only 580 metres from an open lime kiln dust waste dump at the
Factory and is affected by strong southwesterly sea breezes in summer
when clouds of lime kiln dust blow from the dump over the new
subdivision and existing residences in Beeliar and Yangebup. DoH does
not appear to have been consulted about the potential health implications
of building homes on contaminated land just a few hundred metres from a
large lime kiln dust waste dump and in an elevated location just 1
kilometre downwind from kilns producing up to 1.25 million tonnes of
quicklime every year.
There is no health impact assessment process for planning
proposals and DER/DWER has failed to create such a process to assess
the health impacts of residential developments near the Factory.
9.5 Recommendation 23
“Recommendation 23: The government amends the licence relating to
Cockburn Cement Limited’s Munster plant to require the company to
clean, at its own expense, any excessive amounts of dust emitted from
the plant and deposited onto surrounding properties.”
At page 95 of the 2016 Decision Report DWER states that it does
not support that response on the grounds that “such a licence condition
was problematic from a legislative perspective and unlikely to be
enforceable due to the non-specific nature of the impact.”
The Committee’s recommendation is consistent with section 4(c) of
the Act in that a polluter should pay the cost of cleaning up its pollution.
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Notwithstanding DWER’s response there appears to be no reason why this
recommendation could not have been implemented. Subject to provision
of independent laboratory results confirming the ‘dust’ contains all the
same elements as CCL’s products or raw materials, evidence as to the
prevailing winds at the time the ‘dust’ was deposited, photographic or
video evidence, and a statutory declaration by the affected resident as to
the date, time and places where the ‘dust’ was found by him/her on their
property, there appears to be no reason why a compensation regime
could not have been included in the conditions on CCL’s licence. Such a
regime would have ensured residents were compensated by CCL for the
nuisance it causes in allowing ‘dust’ to escape from kiln stacks, waste
dumps and stockpiles at the Factory.
DER/DWER’s decision in 2016 to remove conditions 21 and 22 from
CCL’s 2012 licence has granted CCL an exemption from its legal obligation
not to cause a nuisance to its neighbours by allowing toxic particulate
matter to escape the Factory where it can be inhaled, ingested or
otherwise contaminate them and their properties. This change is not only
contrary to the intent and objects of the Act and the Committee’s
recommendation but it also effectively denies local home owners their
common law right to take legal action against CCL for nuisance as CCL
can claim is legally licensed to emit pollution as long as it is not
‘unreasonable’.
10. Failure to adequately consider the health impacts of air
pollution from the Factory upon local residents and their children
There is no higher environmental value than a child’s health.
Children and adults living in the suburbs of Beeliar, Yangebup and
Munster should be able to enjoy the same standards of air quality as the
residents of other Perth suburbs.
As previously mentioned, in 1996, the Federal Government and
each of the State Governments (together with local governments) entered
into an agreement to introduce national standards to control pollution.
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In Western Australia, this was made the subject of complementary
legislation but, as set out earlier, to date respective State Governments
have not implemented the spirit and intent of these environmental
protection measures in relation to Factory licensed under the Act, and, in
particular, the Factory.
People have the right to clean air or, at least, to enjoy the same
standards of clean air irrespective of where they live in Australia. This
right is enshrined in the NEPM and promoted by both the Federal
Department of Environment and Energy and by DWER on their websites.
The environmental values of the area around the Factory are those
associated with well planned, contemporary residential suburbs offering a
good quality of life to residents and their children.
The relevant “prescribed standard” for air quality in the Perth urban
environment should be the NEPM and not the KAW.
DWER ought properly to have imposed conditions on CCL’s licence
requiring it to reduce airborne pollution at the Factory so that it does not
materially add pollutants to the local airshed. If it is not yet technically
feasible for CCL to abate its pollution to a negligible level then a strict
regime ought to have been imposed via the conditions on its licence to
require it to reduce its pollution to the level which is technically
achievable from time to time.
The emission levels prescribed in KAW presently applicable to the
Factory are those of a heavy polluting industry and as such are
completely inappropriate for residential areas of Perth
DWER made ‘risk-based’ assessments in the 2016 Decision Report
concerning the potential adverse effects of pollution on the local
community. Those assessments are not fact based because the
necessary comprehensive, rigorous and peer-reviewed health study
contemplated in Recommendation 2 of the Committee had not been
carried out.
Neither DoH nor DWER has undertaken a thorough examination of
the health of local residents and their children to assess the likely risks of
49

THE FULL STORY
continued exposure to toxic gases, particulates and heavy metals being
emitted by the Factory.
DWER’s assessment of the health impacts of this toxic pollution
were not based on scientific or medical evidence directly related to the
local community and it has thereby continued to put the community’s
health at risk.
DWER continued to misapply the legislative intent of the EP Act
when recommending licence conditions for CCL’s licence in 2016.
In particular, it misapplied section 4A (1) which relates to the
precautionary principle:
“Where there are threats of serious or irreversible damage, lack of full
scientific certainty should not be used as a reason for postponing
measures to prevent environmental degradation.
In the application of the precautionary principle, decisions should be
guided by –
(a) careful evaluation to avoid, where practicable, serious or irreversible
damage to the environment; and
(b) an assessment of the risk-weighted consequences of various options.”
The precautionary principle generally defines actions on issues
considered to be uncertain, for instance applied in assessing risk
management. The principle is used by policy makers to justify
discretionary decisions in situations where there is the possibility of harm
from making a decision (e.g. taking a particular course of action) when
extensive scientific knowledge on the matter is lacking. The principle
implies there is a social responsibility to protect the public from exposure
to harm, when scientific investigation has found a plausible risk. These
protections can be relaxed only if further scientific findings emerge that
provide sound evidence that no harm will result.
The principle has been summarised in this way:
“When an activity raises threats of harm to human health or the
environment, precautionary measures should be taken even if some cause
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and effect relationships are not fully established scientifically.”
Toxic pollution emitted from the Factory into the local environment has
the potential to impact on the health of humans, animals and plants.
DoH’s 2011 health study (mentioned earlier), even though of a very
limited sample size and of a non-robust methodology, found:
“It is important to note that the characterisation and quantification of
annoying pollution events in the Muster area conducted by the
Department of Health and the City of Cockburn found that the dust
deposition events in the area significantly exceeded the limits published
by the New South Wales Environmental Protection Agency. These results
correlate with the location of residents who reported health complaints.
The health effects of air pollution are well known

5-6.

More specifically,

particulate matter has been associated with increased morbidity from
upper respiratory tract conditions, and increased mortality from cardiorespiratory diseases

5-6.

Populations more vulnerable to these effects

include people with respiratory (i.e. asthma) and cardiovascular diseases56.

In order to protect the residents of the area, measures to limit the

emissions and the exposure of residents are required. These measures
should be based on the environmental findings and aim to prevent and
reduce any unwanted health effects from the exposure to increased levels
of dust and protect the more vulnerable residents of the area near the
Cockburn Cement Plant Ltd.”
“Based on the levels of cement dust documented by the environmental
investigation conducted by the City of Cockburn and the Department of
Health, efforts to reduce emissions should be made in order to prevent
and reduce any health effects and to protect residents of the area,
particularly those with underlying respiratory conditions.”
DER/DWER should have taken far more care in its “assessment of
the risk-based consequences of various options” when it was considering
what conditions should be imposed upon CCL’s licence in 2016 when it
was preparing its recommendations to the Minister having regard to:
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the intent of the EP Act



the evidence given to the Inquiry



the findings of the Inquiry



the recommendations in the Inquiry Report.

Consequently, its recommendations to the Minister were seen by local
residents as totally inadequate to constrain CCL’s polluting activities.
In December 2016, a Beeliar resident appealed to the Minister
against DER/DWER’s recommendations on behalf of the community and,
as a part of that appeal, local residents documented their complaints
about the impacts of CCL’s pollution upon them and their families.
Of those community members who gave written statements about these
impacts, more than 60 of them in Beeliar, Munster and Yangebup
expressed their concerns about respiratory, skin and eye irritation issues
they or members of their family were suffering which they attributed to
toxic air pollution from the Factory.
DER/DWER had not sought to obtain statements from the community
about the health impacts of CCL’s pollution upon them or to otherwise
obtain case histories or other factual information about the community’s
health before finalising their recommendations to the Minister on
appropriate licence conditions.
There was some limited epidemiological evidence and significant
anecdotal evidence from the 2010 Inquiry to the effect that toxic pollution
emitted from the Factory was causing impairment to the health of
vulnerable adults and children living near the Factory.
DWER ought, therefore, to have properly applied the precautionary
principle in the EP Act by:
1. weighing up the potential risk of impairment to the health of vulnerable
adult residents and children of residents (being serious or irreversible
damage) and the need to act even though full scientific certainty of
damage had not yet been established;
2. taking steps to avoid serious or irreversible damage to residents and
their children;
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3. carefully assessing the risk-weighted consequences of various options.
In essence, this choice was:
(a) impose higher costs on CCL by mandating very strict pollution levels
complying with world’s best practice requiring installation of additional
technology and systems to substantially reduce air pollution and thereby
reduce the risk of impairing the health of residents, or
(b) mandate less than optimal pollution standards so as not to burden
CCL with additional costs by requiring CCL to abate its pollution.
DWER’s approach in the 2016 Decision Report was to give greater
weight to CCL’s commercial interests until further monitoring of pollution
levels in the future established that pollution levels were causing, or had
caused, damage to the health of vulnerable residents.
It can be argued by local residents that DWER chose to continue an
experiment on them and their children to ascertain what the health
effects of toxic air pollution would be on them over time instead of taking
adequate precautions to protect them.
Given the potential risks of serious or irreversible damage to human
health DER/DWER ought properly to have applied the precautionary
principle under section 4A of the EP Act and imposed a far stricter regime
of pollution control, including ensuring that CCL’s activities at the Factory
do not materially add any airborne toxins to local ambient air (as far as
technically and practicably possible from time to time).
DWER has the legislative power under sections 62 and 51A of the
EP Act to require CCL to comply with best practice criteria in relation to
the environmental performance and management of the Factory.
ABL, the ultimate owner of CCL, is an Australian based publicly
listed company with $4 billion in assets and international partnerships and
operations. It has the financial and technical means to access the world’s
best technology and systems to abate pollution generated by the Factory.
DER/DWER ought properly to have required CCL to comply with
world’s best practice in pollution abatement in accordance with section
51A of the Act instead of its “business as usual” approach. By so doing, it
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has put the present and future health of vulnerable residents and their
children at unnecessary risk.
One example of international best practice is the European company
Kirchdorfer Zementwerk Hofmann Gesellschaft m.b.h (KZ). KZ’s factory
is located just 600 metres outside the city centre of Kirchdorf an der
Krems in Austria. It has been producing cement on this site for nearly
130 years and has had to deal with air pollution caused by its activities
and rising expectations and demands from the local community to reduce
its emissions. For the last 50 years KZ has been proactive and innovative
in introducing new technology and management systems to reduce toxic
gas and particulate emissions. In 2010 the management and the owner
announced a vision - to become the most resource-efficient cement plant
with the lowest emissions and the highest safety standards in Europe. As
a result of its efforts in 2017 it was able to claim it operated the ‘cement
plant with the lowest emissions in the world. It achieved this result by
progressively introducing new technology and methods as follows:
1958: First electrical filter almost completely eliminates dust emissions.
1984: Installation of the first waste heat recovery (WHR) system for
cooling of the clinker cooler exhaust. This has so far fed 250,000MWh of
industrial waste heat into the Kirchdorf municipal heating system.
1998: Installation of the world’s first pilot selective catalytic reduction
(SCR) facility.
2006: Measures against noise pollution, including high-quality mufflers,
reduce noise impact in and around the plant.
2007: Selective non-catalytic reduction (SNCR) system installed to reduce
NOx (oxides of nitrogen) emissions.
2008 - 13: Installation of several waste gas purification pilot facilities,
with a view to the future development of the new DeCONOx-technology.
2010: Installation of a new kiln filter.
2011: Energy-efficient clinker cooler fitted.
2014: Implementation of an ISO 50001 energy management system.
2015: Erection of large-scale DeCONOx plant and WHR system.
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2016: Opening of the DeCONOx-facility.
The case of KZ illustrates the difference in corporate culture, policy
and practice of a socially responsible company which operates a heavily
polluting business located only several hundred metres from a densely
populated urban area. It also illustrates what is possible if DER/DWER
had properly taken into account the existing and future health of local
residents and their children and had regulated the Factory so as to require
CCL to progressively introduce improved technologies and methods to
abate its toxic air pollution.
DER/DWER has continually given CCL a ‘free pass’ in relation to
regulating its polluting activities which serves CCL’s commercial interests.
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Section 2 The Pollutants
It is difficult for members of the public to find out what toxic substances
are produced and emitted at the Factory.
CCL has always strenuously fought against effective regulation of
polluting activities at the Factory. It also continues to publicly deny that
it is polluting the environment, despite overwhelming evidence to the
contrary. CCL litigiously opposes the public release of any information as
to the details of its operations at the Factory. It regards information
about the range and quantity of the pollutants produced as commercially
valuable information and it has successfully opposed several FOI
applications seeking the release of such data. Information available to
the general public is therefore limited.
1.0 Data Sources on CCL’s Pollution
There are four sources from which some information can be
obtained:
1.1 Data required to be supplied to, and published by, the National
Pollution Inventory
Like other polluters in Australia, CCL is legally obliged to supply the
Commonwealth Department of Agriculture, Water and the Environment
with details of its annual emissions of certain toxic substances. These
records are published annually for the preceding financial year to 30 June.
This system relies upon the polluter self-reporting its emissions accurately
as there is no oversight by Government. In the case of CCL, often the
published NPI statistics relating to the Factory are so variable from year
to year that they are not credible. Other substances are reported as
being exactly the same level from year to year despite changes in
production levels. It is safe to assume the published figures represent the
very minimum of annual emission levels of these substances from the
Factory.
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1.2 Data acquired from the 2016 Decision Report by DER/DWER
This report and a partially successful FOI application by a local resident
resulted in additional information being made publicly available.
1.3 Substances identified in samples of materials used at the
Factory
Tests on samples of raw and waste materials at the Factory by the
National Measurement Institute (part of the Commonwealth Department if
Industry, Science, Energy and Resources) (NMI) have identified certain
elements in the samples and a recent test conducted by the University of
Southern Queensland on CCL’s grey cement product has identified 31
elements it contains.
1.4 Elements known to be in Australian coal (or coal generally)
but not tested in the coal used at the Factory
All coal is known to contain up to 50+ elements including many heavy
metals which are known to be toxic to humans and to cause various
diseases and medical conditions. It is therefore reasonable to assume
that at least some of these metals are contained in coal used at the
Factory.
The pollutants produced at the Factory are toxic gases, particulates
of various sizes (including those carrying heavy metals) and waste water
containing toxic substances which enter the ground.
2.0 Toxic gases
2.1 Sulphur Dioxide
Sulphur Dioxide (SO2) is a poisonous gas which has a pungent,
irritating smell. It reacts easily with other substances (including
atmospheric water vapour) to form harmful compounds, such as sulphuric
acid, sulphurous acid and sulphate particles which are a source of acid
rain and can have serious deleterious effects upon human health.
Apart from volcanoes, the main source of sulphur dioxide is industrial
activity that processes materials containing sulphur such as coal fired
factories and in cement making.
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CCL uses coal to fuel the lime kilns at the Factory and this fuel
contains sulphur which is released when it is burnt. The sulphur content
of coal used at the Factory is restricted by its current licence to 0.7%.
However, there appears to be no (or no adequate) independent sample
testing regime to ensure CCL always complies with this licence condition.
CCL relies upon its coal supplier to provide it with a certificate which
states that each coal delivery complies with this licence condition. CCL
does not test the sulphur content of the coal it uses. The sulphur content
of coal used at the Factory was sampled in 2015 as part of an Odour
Verification Plan required by DER/DWER. An FOI application seeking
public access to the sulphur content of CCL’s coal was unsuccessful as
CCL argued the results were ‘exempt matter’.
Lime/cement making processes create sulphur dioxide as sulphur
compounds may be contained in the principal base material, calcium
carbonate (limestone, shell sand) so this toxic gas is an inherent problem
for all such manufacturers.
The Energy Information Administration in the USA has calculated
that coal burning produces 2,591 pounds of SO2 per billion British
Thermal Units (btu) as compared to 1 pound for natural gas.
Australian natural gas generally contains very little sulphur and is
known as ‘sweet’ because it contains less than 1 ppm of the foul smelling
gas hydrogen sulphide (rotten egg gas). Indeed, a very small amount of
a particularly foul smelling sulphur compound (methanethiol - methyl
mercaptan) is added to piped natural gas so that leaks can be detected by
smell.
If CCL used only natural gas at the Factory (like it does at its
Dongara lime factory and Kwinana cement manufacturing plant) the fuel
CCL uses would no longer add to any SO2 and other odorous sulphur
compounds (e.g. carbonyl sulphide, hydrogen sulphide) created in its lime
kilns and emitted by its kiln stacks.
The latest figure for SO2 emissions at the Factory published by the
NPI is 100,000 kgs (in the year ending 30 June 2019). SO 2 emissions
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reported by CCL for previous years are set out in the table appearing in
the paragraph numbered 1.6 in Section 1.
2.2 Carbon monoxide
Carbon monoxide (CO) is a colourless, odourless, and tasteless gas
that is slightly less dense than air. It is toxic to haemoglobic animals
(both invertebrate and vertebrate, including humans) when encountered
in concentrations above about 35 ppm, although it is also produced in
normal animal metabolism in low quantities, and is thought to have some
normal biological functions. In the atmosphere, it is spatially variable and
short lived, having a role in the formation of ground-level ozone.
Carbon monoxide is a product of the incomplete combustion of
organic matter. It is often produced by motor vehicles that run on petrol,
diesel, methane or other carbon-based fuels and from tools, gas heaters,
and cooking equipment that are powered by carbon-based fuels such as
propane, butane and charcoal.
Large quantities of carbon monoxide are produced in the lime
burning process at the Factory, principally because of the carbon in coal it
uses to fuel the kilns.
Natural gas only produces CO when there has been incomplete
combustion of the gas. Under normal operating conditions, natural gas
burns cleanly producing heat, carbon dioxide and water vapour. If CCL
burnt only natural gas, it would seem that carbon monoxide would only
be generated if insufficient air was available for some reason.
The Energy Information Administration in the USA has calculated that coal
burning produces 208 pounds of carbon monoxide per billion Btu as
compared to 40 pounds for natural gas.
The latest figure for CO emissions at the Factory published by the
NPI is 820,000 kgs (in the year ending 30 June 2019). CO emissions
reported by CCL for previous years are set out in the table appearing in
the paragraph numbered 1.6 in Section 1.
2.3 Carbon Dioxide
Carbon dioxide (CO2) is a colourless gas which is odourless at
59

THE FULL STORY
normally encountered concentrations, but at high concentrations, it has a
sharp and acidic odour. At such concentrations it generates the taste of
soda water in the mouth.
Large quantities of CO2 dioxide are created by burning coal and are
an inherent part of the process used at the Factory to make quicklime.
Shell sand (calcium carbonate) from Cockburn Sound is heated to drive
off carbon and oxygen (CO2) leaving quicklime (calcium oxide) (CaO).
The production of CO2 in the fuel used to heat the lime kilns would
be reduced by about 50% if CCL stopped burning coal and used only
natural gas. The Energy Information Administration in the USA has
calculated that coal burning produces 208,000 pounds of CO2 per Btu as
compared to 117,000 Btu for natural gas, being a reduction of 43%.
ABL (CCL’s parent company) is legally obliged to notify the
Commonwealth Clean Energy Regulator each year as to the CO2 (or
equivalent) emitted by its various facilities, including the Factory.
An FOI application in February 2018 by a Beeliar resident to obtain details
of the CO2 emitted by the Factory was successfully opposed by ABL on the
grounds that it was reserving its rights to object to releasing this
information on the basis that it is ‘commercially valuable information’.
Estimates of CO2 emissions from the Factory have ranged from and
upwards of 1.02 million tonnes per annum. For the purposes of National
Greenhouse and Energy Reporting the published ‘baseline number’ for the
Factory is 1,839,661 tonnes and the ‘reported covered emissions’ is
947,905 tonnes on 26 March 2020.
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2.4 Oxides of Nitrogen
Nitrogen oxides, being nitric oxide (NO), nitrogen dioxide (NO2),
nitrous oxide (N2O) and nitrogen pentoxide (NO5), (collectively, “NOx”)
are poisonous gases, the most significant being NO2 and NO.
NO2 (“laughing gas”), although it is generally benign and of use, under
heat and exposed to oxygen becomes NO which is a toxic pollutant.
NO is a sharp, sweet-smelling colourless gas and NO2 is a reddish-brown,
pungent, acidic gas that is corrosive and highly oxidising. It only burns
when heated with hydrogen, and forms nitric acid (a strong acid) when it
combines with water vapour or water. NO2 is sparingly soluble in water to
form nitrous acid (a weak acid).
NO is created by the biological cycling of nitrogen and by thermal
processes in the atmosphere from lightning and bushfires. NO produced
by lightning strikes quickly reacts with more oxygen to form NO2. Other
sources of NOx include volcanoes and bacteria.
The main source of NO2 resulting from human activities is the
combustion of fossil fuels (coal, gas and oil) especially fuel used in cars.
It is also produced by mining, oil and gas extraction, refining of petrol and
metals, commercial manufacturing and food manufacturing.
Large quantities of NOx are produced at the Factory through the
burning of coal. The Energy Information Administration in the USA has
calculated that coal burning produces 457 pounds of NOx per billion Btu
as compared to natural gas which produces 92 pounds (about a 5 fold
reduction).
The latest figure for NOx emissions at the Factory published by the
NPI is 850,000 kgs (in the year ending 30 June 2019). NOx emissions
reported by CCL for previous years are set out in the table appearing in
the paragraph numbered 1.6 in Section 1.
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2.5 Hydrogen Chloride/Hydrochloric Acid
At room temperature, hydrogen chloride (HCL) is a colourless gas
which forms white fumes of hydrochloric acid (a strong acid) upon contact
with atmospheric water vapour or on contact with water found in body
tissue. It is a corrosive and toxic substance.
The most significant releases of HCL occur when coal is burned
(particularly from coal fired power stations and factories) and when waste
is incinerated. This is because coal and waste foods contain common salt
(sodium chloride), which reacts with hydrogen to give HCL. Incineration
of plastics such as PVC also results in releases of HCL. Relatively small
amounts of hydrogen chloride are released naturally from volcanoes.
Because CCL is using coal as the principal fuel for its kilns it is
generating HCL (which is converted to hydrochloric acid in the presence of
atmospheric water vapour). If CCL stopped burning coal and burnt
natural gas exclusively no HCL would be produced by the fuel heating the
kilns.
The second key to reducing or eliminating the production of these
compounds at the Factory is to remove the sources of chlorine entering
the kilns. One source of chlorine in the quicklime manufacturing process
is residual sodium chloride (NaCl) (common salt) from CCL’s shell and
sand dredging activities. The dredging operation which extracts this
material from the sea bed in Cockburn Sound introduces seawater
containing common salt into the manufacturing process. Although the
extracted material is washed before processing, CCL does not monitor the
common salt content of shell sand material before it enters the kilns. The
shell sand is washed with, and transported by, groundwater abstracted
from bores at the Factory. If the shell sand was washed a second time in
fresh filtered water to remove any residual common salt before entering
the kiln, the quantity of chlorine compounds (including HCL) being
emitted would be reduced.
The third key to reducing or eliminating the production of toxic
chlorine compounds is to filter chlorine from groundwater used in the lime
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making process. It has been established by research that the aquifer
charging Thomson Lake (which is immediately east of the Factory) has
chloride concentrations of up to 840 milligrams/litre (mg/litre) under the
western side of the lake. In 2018 DWER confirmed the presence of
chloride ions in local groundwater near the Factory.
There is no requirement under CCL’s existing licence conditions to
monitor or filter chlorine compounds in the groundwater at the Factory or
entering the kilns.
The latest figure for HCL emissions at the Factory published by the
NPI is 4,200 kgs of chlorine and compounds and 1,900 kgs of HCL (in the
year ending 30 June 2019). Emissions reported by CCL for previous years
are set out in the table appearing in paragraph 1.6 of Section 1.
2.6 Hydrogen Fluoride
Hydrogen fluoride (HF) is a colourless gas or liquid. It is a highly
dangerous gas, immediately forming corrosive and penetrating
hydrofluoric acid upon contact with moisture.
Fluorine occurs in trace amounts in most coals. The average
fluorine content of Australian coals ranges from 20 to 300
micrograms/gram [mean ≈ 110 μg g-1F]. Fluorine is released into the
atmosphere during the combustion of coal. According to a US National
Academy of Sciences report, coal combustion accounts for a significant
fraction (10%) of the total atmospheric emissions of fluorine in the United
States. Because of its effect upon environmental quality and health,
fluorine has been classified as an element of moderate concern in the
development of the coal resource. The general public may breathe in
higher amounts of fluoride in areas near coal-fired power plants or
fluoride related industries or near hazardous waste sites. Higher levels
may also be present in the soil where coal fired power plants or fluoridereleasing industries are located. It is not presently known what the
health impacts are of long term exposure to low levels of HF or air borne
particles of hydrofluoric acid. HF is generated in lime kilns and, in
particular, in the lime kilns at the Factory. Testing coal for its fluorine
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content is an expensive and somewhat complex test. The percentage of
this heavy metal in coal burnt at the Factory is not publicly available.
If CCL burnt only natural gas no fluorine would enter the production
process in the fuel.
A second potential source of fluorine is seawater. Fluorine can
enter the kilns in shell sand containing traces of seawater or dried salts on
the shells. Washing the shell sand in filtered fresh water (or groundwater
filtered to move fluorine compounds) would reduce or eliminate the
source of fluorine compounds such as HF created in the kilns and emitted
from the kiln stacks.
The latest figure for emission of fluoride compounds at the Factory
published by the NPI is 350 kgs (in the year ending 30 June 2019).
Emissions reported by CCL for previous years are set out in the table
appearing in paragraph 1.6 of Section 1.
2.7 Volatile Organic Compounds
VOCs are chemicals that contain carbon and are found in all living
things. They are organic compounds that easily become vapours or
gases. Along with carbon, they contain elements such as hydrogen,
oxygen, fluorine, chlorine, bromine, sulphur or nitrogen. VOCs are
released from burning fuel, such as petrol, wood, coal, or natural gas.
They are also emitted from oil and gas fields and diesel exhaust. Many
VOCs are hazardous air pollutants. VOCs, when combined with nitrogen
oxides, react to form ground-level ozone, or smog, which contributes to
climate change.
VOCs are generated at the Factory in the rotary kiln by the
combustion process and heating of shell sand.

There are a variety of

VOCs generated some of which are more toxic than others.
Details as to all the VOCs emitted at the Factory and the amount of
each are not available to the general public because CCL successfully
resisted an FOI application to obtain access to a copy of a report on a
2015 Odour Verification Plan and a full copy of a review report by
independent experts which had been mandated by DER/DWER.
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Conditions 63 and 64 of CCL’s licence had required CCL to test kiln
emissions to ascertain what VOCs were being produced and whether or
not any of them were contributing to odours detected in the local
community. CCL’s lawyers successfully argued these results constituted
valuable business information and were ‘exempt matter’ under the FOI
Act.
The only available company information is a draft copy of a report
by one of CCL’s consultants, Katestone, which was obtained by an FOI
application directed at City of Cockburn to grant access to documents
provided to it by CCL. This 2003 draft report by Katestone identified
some of the VOCs emitted from the Factory as being 1, 2 dibromoethane,
toluene-2,4-diisocyanate, xylene and benzene.
CCL has reported its emissions of other VOCs to the NPI just once,
in the financial year ending 30 June 2006. Since the year ending 30 June
2008 CCL has reported its annual production of cumene (1methylethylbenzene) but it does not disclose details of any other VOC’s
emitted by the Factory.
Neither DWER nor CCL monitor the actual level of each VOC
produced at the Factory; the reported levels being predicted results only,
based on “modelling”. In the 2018/9 financial year CCL disclosed to the
NPI that a total of 13,000 kg of VOCs was produced but does not identify
the type or quantity of each. Historical details about emission levels of
VOCs at the Factory can be found in the paragraph numbered 1.6 in
Section 1.
The following VOCs are known to be produced at the Factory.
2.7.1 Dibromoethane
1,2-Dibromoethane (ethylene dibromide) [Br(CH2)2Br or C2H4Br2]
(EDB) is a clear, colourless, volatile liquid with a mild, sweet, chloroformlike odour that emits corrosive and toxic fumes when heated to
decomposition. Bromide occurs naturally in seawater, where it is formed
probably by algae and kelp, ranging from 65 mg/l to well over 80 mg/l in
some confined sea areas. The heating of shell sand containing EDB or
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bromide salts from the ocean may account for the presence of EDB in lime
kiln emissions from the Factory.
2.7.2 Toluene (methylbenzene)
Toluene-2, 4-diisocyanate [C9H6N2O2 or CH3C6H3(NCO)2] (toluene)
is a volatile, colourless to pale yellow liquid. It has a smell associated
with paint thinners. In the financial year ending 30 June 2006 CCL
disclosed to the NPI that it produced 820 kg of toluene at the Factory. It
has not disclosed any subsequent production of this substance.
2.7.3 Xylene
Xylene (dimethylbenzene) [CH3)2C6H4] is a colourless, flammable
liquid with a “sweet” odour which occurs naturally in petroleum, coal and
wood tar. Its smell has been likened to the smell emitted by whiteboard
markers. In the financial year ending 30 June 2006, CCL disclosed to the
NPI that it produced 490 kg of xylenes (individual or mixed isomers). It
has not subsequently disclosed to the NPI that it produces this substance.
2.7.4 Benzene
Benzene [C6H6] is a toxic, volatile, colourless, highly flammable,
liquid aromatic hydrocarbon with a petrol-like odour. It is a byproduct of
coal distillation.

CCL disclosed to the NPI in the years ending 30 June

2000 and 30 June 2001 that exactly 10,000 kgs of benzene was produced
each year at the Factory (17.2% of the total emissions in City of
Cockburn). However, in subsequent years it did not disclose that it
produced this VOC. In the 2005/6 and 2006/7 financial years CCL then
disclosed to the NPI that it produced exactly 2,400 kg of benzene at the
Factory. It has not subsequently disclosed that it produces this substance
at the Factory. For many years CCL has used “modelling” to estimate the
VOCs it produces at the Factory rather than measuring the actual
quantity. It seems likely (in the absence of disclosure by CCL as to actual
levels) that VOC emissions have been “modelled” to fall below levels
which would be of concern to human health. There is some evidence that
this has occurred in relation to modelling predicting the levels of arsenic,
beryllium and nickel emitted by the Factory.
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2.7.5 Cumene (1-methylethylbenzene)
Cumene [C9H12] is a colourless liquid with an odour similar to
gasoline. CCL first disclosed to the NPI that it produced cumene in the
financial year ending 30 June 2008 when it declared that 0.9 kg was
produced at the Factory in that year. In the latest published figures by
the NPI, CCL self-reported that it produced 0.47 kg of cumene in the
2018/2019 year.
2.7.6 Acetaldehyde
Acetaldehyde has the chemical formula C2H4O. It is a clear fuming
liquid with a pungent, fruity odour which is detectable in air from 0.07
ppm. Its vapour is heavier than air and can travel considerable distances
and cause flashback from combustion sources. When heated to
decomposition it emits acrid smoke and toxic fumes of carbon monoxide
and carbon dioxide. In the 2005/6 financial year CCL disclosed to the NPI
that 1.4 kg of acetaldehyde was produced at the Factory. CCL has not
subsequently disclosed to the NPI that it produces this substance at the
Factory but a 2016 report by a DER Technical Expert reviewing the CCL’s
OVP report confirms that this VOC is still being produced at the Factory.
2.7.7 Acetone
Acetone has the chemical formula C3H6O. It is a colourless liquid
with a distinct odour (like nail polish remover). It is a highly flammable
VOC. In the 2005/6 financial year CCL disclosed to the NPI that 350 kg of
acetone was produced at the Factory. CCL has not subsequently
disclosed to the NPI that it produces this substance at the Factory.
2.7.8 1,3-Butadiene (vinyl ethylene)
1,3-Butadiene is an organic compound with the formula (CH2=CH)2.
It is a colourless gas that is easily condensed to a liquid. The quantity of
butadiene produced depends on the hydrocarbons used and kiln
temperatures. In the 2005/6 financial year CCL disclosed to the NPI that
0.64 kg of butadiene was produced at the Factory. CCL has not
subsequently disclosed to the NPI that it produces this substance at the
Factory.
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2.7.9 Dichloromethane (methyl chloride) (DCM)
DCM is an organochloride with the formula CH2Cl2. This colourless,
volatile liquid has a moderately sweet aroma. The amount of chlorine
present and the temperature of the lime kiln determine what quantity of
DCM is produced. In the 2005/6 financial year CCL disclosed to the NPI
that 310 kg of DCM was produced at the Factory. CCL has not
subsequently disclosed that this substance is produced at the Factory.
2.7.10 Ethylbenzene
Ethylbenzene is an organic compound with the formula C6H5CH2CH3.
It is a highly flammable, colourless liquid with an odour similar to that of
gasoline. It occurs naturally in coal tar and petroleum. It is created when
benzene and ethylene are combined. In the 2005/6 financial year CCL
disclosed to the NPI that 13 kg of ethylbenzene was produced at the
Factory. CCL has not subsequently disclosed that this substance is
produced at the Factory.
2.7.11 Ethylene Glycol (1,2-ethanediol)
Ethylene glycol is an organic compound with the formula (CH2OH2)2.
It is an odourless, colourless, sweet-tasting, viscous fluid. Ethylene glycol
is produced from ethylene (ethene), via the intermediate ethylene oxide.
Ethylene oxide reacts with water to produce ethylene glycol.
In the 2005/6 financial year CCL disclosed to the NPI that 24 kg of
ethylene glycol was produced at the Factory. CCL has not subsequently
disclosed that this substance is produced at the Factory. Production of
this compound at the Factory was confirmed in a 2016 report by DWER’s
Technical Experts reviewing CCL’s OVP report.
2.7.12 Formaldehyde (methyl aldehyde) (methanal)
Formaldehyde is a naturally occurring organic compound with the
formula CH2O (H-CHO). Formaldehyde is more complicated than many
simple compounds in that it adopts several different forms. As a gas, is
colourless and has a characteristic pungent, irritating odour (a strong
pickle-like odour). Upon condensation, the gas converts to various other
forms of formaldehyde (with different chemical formulas). Formaldehyde
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is an intermediate in the oxidation (or combustion) of methane, as well as
of other carbon compounds. It is readily oxidised by atmospheric oxygen
into formic acid.
In the 2005/6 financial year CCL disclosed to the NPI that 290 kg of
formaldehyde was produced at the Factory. CCL has not subsequently
disclosed that this substance is produced at the Factory. Production of this
compound at the Factory was confirmed in a 2016 report by DWER’s
Technical Experts on CCL’s OVP report.
2.7.13 Methyl Ethyl ketone (Butanone)(MEK)
MEK is an organic compound with the formula CH3C(O)CH2CH3. This
colourless liquid ketone has a sharp, sweet odour reminiscent of
butterscotch and acetone. MEK can react with most oxidising materials,
and can produce fires. It is moderately explosive, requiring only a small
flame or spark to cause a vigorous reaction.

Emission of MEK was

regulated in the US as a hazardous air pollutant, because it is a VOC
contributing to the formation of tropospheric (ground level) ozone.
In the 2005/6 financial year CCL disclosed to the NPI that 550 kg of
MEK was produced at the Factory. CCL has not subsequently disclosed
that this substance is produced at the Factory.
2.7.14 Methyl isobutyl ketone (MIBK)
MIBK is an organic compound with the chemical formula
(CH3)2CHCH2C(O)CH3. MIBK is a clear colourless liquid with a pleasant
odour, described as faintly ketonic (an odour like nail polish – acetone)
and camphor-like. In the 2005/6 financial year CCL disclosed to the NPI
that 140 kg of methyl isobutyl ketone was produced at the Factory. CCL
has not subsequently disclosed that this substance is produced at the
Factory.
2.7.15 Phenol
Phenol is a VOC with the molecular formula C6H5OH. It is a white
crystalline solid that is volatile and is a weak acid. It was first extracted
from coal tar. It can be created by the partial oxidation of cumene (see
1.7.5) or by the direct oxidation of benzene (see 1.7.4). In the 2005/6
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financial year CCL disclosed to the NPI that 8.9 kg of phenol was
produced at the Factory. CCL has not subsequently disclosed that this
substance is produced at the Factory.
2.7.16 Styrene (ethenylbenzene)(vinylbenzene)(phenylethene)
Styrene is an organic compound with the chemical formula
C6H5CH=CH2. This derivative of benzene is a colourless oily liquid that
evaporates easily and has a sweet smell, although high concentrations
have a less pleasant odour. It is found in coal tar. It is produced
commercially from ethylbenzene (see 1.7.8). In the 2005/6 financial year
CCL disclosed to the NPI that 10 kg of styrene was produced at the
Factory. CCL has not subsequently disclosed that this substance is
produced at the Factory.
2.7.17 Trichloroethylene (TCE)
TCE is a halocarbon with the chemical formula C2HCL3. It is a clear
non-flammable liquid with a sweet smell. Groundwater and drinking
water contamination from industrial discharge including TCE is a major
concern for human health and has precipitated numerous incidents and
lawsuits. In the 2005/6 financial year CCL disclosed to the NPI that 67 kg
of trichloroethylene was produced at the Factory. CCL has not
subsequently disclosed that this substance is produced at the Factory.
2.7.18 Creation of VOCs
An abundance of carbon (C) and water (hydrogen dioxide) (H2O)
combined with heat can create a variety of VOCs in a kiln. Coal is a ‘dirty’
fuel as it contains a broad range of contaminants (metal and non-metal
elements) which can create a wide variety of compounds when heated.
Because burning coal does not allow very precise control of kiln
temperatures many different types of VOCs can be produced depending
on the amount of carbon available and kiln temperatures at various times
during the quicklime production process. If CCL burnt only natural gas
which burns ‘clean’ the amount of VOC’s would be substantially reduced
as kiln temperatures can be controlled more precisely.
The latest figure for emission of VOCs at the Factory published by
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the NPI is 13,000 kgs (in the year ending 30 June 2019). Emissions
reported by CCL for previous years are set out in the table appearing in
he paragraph numbered 1.6 in Section 1.
In the only year (2005/6) CCL disclosed to the NPI details of VOCs
produced at the Factory, it identified a total of 5,474.94 kgs of VOC’s out
of a total of 41,000 kgs disclosed that year. In 2015 CCL closed its
cement manufacturing activities and two cement kilns (nos. 3 and 4)
resulting in a substantial abatement of emissions from the Factory.
CCL has taken no action to reduce VOCs by installing pollution abatement
technology.
VOCs, being carbon based compounds, can be created when any
fossil fuel is burnt. However, there is evidence that burning natural gas
instead of coal will reduce the quantity of VOCs being produced. In 1988
the UK Department of Trade and Industry calculated that VOC emissions
were substantially reduced by burning gas (5 grams/gigajoule) instead of
coal (18 grams/gigajoule). If CCL burnt only gas and not coal the amount
of VOCs produced at the Factory would be substantially reduced.
The quantity of VOCs produced at the Factory can also be virtually
eliminated by the installation of the latest pollution abatement
technology. For example, the DeCONOx exhaust air treatment plant
installed at the KZ plant in Austria reputedly reduces VOC emissions by
98-99%.
2.8 Polycyclic Aromatic Hydrocarbons (PAHs)
PAHs are a class of more than 100 chemicals that occur naturally in
coal, crude oil and petrol. They are colourless, white or pale yellow-green
solids. They are also produced when coal, oil gas, wood, garbage, and
tobacco are burned. PAH’s generated from these sources can bind to or
form small particles in the air (e.g. soot) and, in particular, they are
formed by the incomplete combustion of coal. When conditions of
comparable combustion efficiency are considered, natural gas produces
significantly lower quantities of PAHs than does coal. Burning natural gas
reduces the quantity of PAH’s produced because of its high thermal
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efficiency.
The latest figure for emission of PAHs at the Factory published by
the NPI is 2.5 kgs (the year ending 30 June 2019). Emissions reported by
CCL for previous years are set out in the table appearing in the paragraph
numbered 1.6 in Section 1.
More precise control of kiln conditions which can be achieved by
burning natural gas exclusively to ensure more complete fuel combustion
which is likely to substantially reduce the quantity of PAH’s produced in
the lime kilns.
2.9 Polychlorinated dioxins and furans
Dioxins (a family of 75 compounds) are highly toxic,
environmentally persistent compounds which are generated by various
industrial processes. Dioxins are a varied class of compounds of various
toxicity, therefore toxic equivalence factors (known as TEF) have been
derived to facilitate risk assessment based on the most toxic of these
substances. Given they are persistent environmental pollutants, dioxins
tend to accumulate in the food chain and the majority of human exposure
to dioxins is through food.
Furan is a colourless, flammable, highly volatile liquid with a boiling
point close to room temperature. The furans are a family of 135
compounds.
Raw materials or fuels that contain chlorides may potentially cause
the formation of dioxins and furans when exposed to a particular range of
temperatures. Therefore dioxins and furans may be generated in the lime
kilns and emitted by the kiln stacks. Dioxins and furans are byproducts of
manufacture and incomplete combustion.
CCL does not presently use any specific controls to minimise the
potential for generation of dioxins and furans. Typically it controls the
formation of these compounds by managing the chlorine content of fuels
and minimising the residence of kiln gases in the temperature range
where these substances are formed.
There are no specific controls in CCL’s licence to limit chlorine inputs
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into the kilns.
Emissions of these highly toxic pollutants may be reduced by
reducing the amount of common salt entering the process by washing the
shell sand in fresh filtered water before it enters the production process
and by changing to burning natural gas exclusively to provide better kiln
temperature control.
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3.0 Particulates
Particulates are microscopic solid or liquid matter suspended in the
atmosphere and are of various subtypes. Typically, they are coarse
particles of 10 micrometres (μm) (PM10) or more, fine particles between
2.5 μm (PM2.5) and PM10 and ultrafine particles (< 2.5 μm). In recent
years, another subtype known as ‘nanoparticles’ (around 1 μm), has been
recognised as a particularly insidious and invasive pollutant.
There are two principal sources of particulate emissions from the
Factory; namely, kiln stack emissions and fugitive emissions.
Kiln stack emissions of some substances are monitored by CCL (although
accuracy of instrumentation, calibration, maintenance and thoroughness
of record keeping remain major issues).
Fugitive emissions arise from two causes:
(a) transport, storage and use of coal as fuel for the kilns , and
(b) poor housekeeping and maintenance by CCL.
The types and sources of fugitive particulate emissions are coal dust, Portland
cement clinker dust, quicklime, shell sand and lime kiln dust (a mixture of
quicklime and coal ash).
3.1 Coal dust
One source of particulate emissions from the Factory is coal dust.
Using coal as the principal fuel for the production of quicklime creates fugitive
particulate emissions and odour from the Factory in four ways:
(a) coal is delivered by rail to the Factory, creating a potential source of
fugitive coal dust emissions during the course of delivery (as the rail line runs
through the suburbs of Beeliar and Yangebup) and in unloading and storing
coal deliveries;
(b) coal is crushed and fed into kilns by an automated coal feeder and open
conveyors at the Factory thereby creating an additional potential source of
fugitive coal dust emissions;
(c) coal is heaped and stored in the open to the east of the processing area of
the Factory and subsequently moved to the processing area, thereby causing
a further source of fugitive coal dust emissions; and
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(d) the potential for fires in the coal storage area from spontaneous
combustion or other ignition sources are yet another source for particulate
emissions and odours.
Residents living in Beeliar to the north and north east of the coal stockpile
regularly report getting very fine black dust being deposited on their homes.
These four sources of fugitive particulate emissions will be eliminated if CCL is
required to use natural gas exclusively as the fuel for the kilns at the Factory.

Coal Stockpile at the Factory

3.2 Portland Cement
CCL has a Portland cement screening/batching plant at the Factory and
at its Kwinana Factory. It imports Portland cement ‘clinker’ (pellets) from
steel mills in Japan and Korea. Clinker is delivered to the Factory by train and
is offloaded in a shed on the western side of the Factory where it is screened
and ground into very fine particulates ready for mixing with other materials
and packing. The shed is open to the air on several sides. Poor management
of the movement, processing and storage of this product causes very fine
cement particulates to become airborne and to be carried downwind over
residential properties in Beeliar, Yangebup and Munster on almost a daily
basis. This light-grey coloured cement ‘dust’ causes a nuisance to local
residents by settling on cars, window sills, solar panels, playground
equipment, pools, and the like. When landing on a moist surface or in humid
air it hardens into a thin concrete coating which is very difficult to remove
from any surface.
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In the 2016 iteration of CCL’s licence DWER removed conditions 21 and
22 of the 2012 Licence.
Condition 21 stated:
“The licensee shall ensure that dust emitted from the Factory does not
unreasonably interfere with the health, welfare, convenience, comfort or
amenity of any person who is not on the Factory”.
Condition 22 stated:
“The licensee shall ensure that no visible fugitive dust is discharged beyond
the boundary of the Factory.”
DWER removed the rights of residents to be protected from “interference with
their health, welfare, convenience, comfort, or amenity” by emissions of
‘odours’ and ‘dust’. The 2016 licence recast these provisions as Conditions 1
and 2 which require proof of breach of a specific provision of the Act or
regulations before action can be taken. In effect, the capacity of DWER to
prosecute for fugitive dust emissions from the Factory causing a health risk or
nuisance to its neighbours has been reduced and dust emissions affecting the
“convenience, comfort or amenity” of local residents (as well as their health
and welfare) no longer constitutes a breach of the licence.
The problem of Portland cement dust escaping the Factory into the
surrounding community can be eliminated by CCL fully enclosing the
screening/batching shed and using a negative air pressure system to keep any
such dust within the confines of the shed. In February 2020 CCL applied to
DWER to approve a fivefold increase in the productive capacity of its Portland
cement processing plant in Kwinana. This provides an opportunity for CCL to
stop this activity at the Factory.
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Portland cement clinker processing at the Factory

3.3 Quicklime, shell sand and Lime Kiln Dust (LKD)
There are three ways CCL causes air pollution in the production and
handling of its quicklime product, shell sand and LKD.
2.3.1 Poor housekeeping or management of the movement and storage of
LKD.
LKD is the ash cleared from the kilns after the quicklime product is made. It
is dumped in large quantities in exhausted limestone quarry pits at the
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Factory and these waste dumps are open to the weather. CCL is required by
conditions 29, 30 and Table 14 of the conditions on its licence to apply a ‘dust
suppressant agent’, activate a perimeter water misting system and activate
sprinkler systems. However, on warm dry days in conditions of strong sea
breezes from compass points between west and south, there are occasions
when large quantities of quicklime and/or LKD stored on the Factory are
picked up by the wind forming large billowing white clouds which deposit
substantial quantities of white particulate in the suburbs of Beeliar and
Yangebup. This phenomenon has been recorded on video by local residents
on several occasions.
In 2015, CCL disposed of 128,292 tonnes of waste (118,669 tonnes of LKD) in
an unlined, exhausted limestone quarry at the Factory.
Until DWER removed former conditions 21 and 22 in the 2016 iteration
of CCL’s licence, CCL was required to be proactive in preventing windblown
LKD from escaping into nearby homes. However, its continuing poor
management of these waste dumps often results in fugitive LKD emissions
becoming airborne in strong winds and settling on nearby residences. An
alternative passive measure (e.g. covering LKD dumps with a material or fully
enclosed) which does not require continuous monitoring of CCL’s compliance
with its licence conditions is a more effective solution to this longstanding
source of air pollution in the community.

White cloud of LKD from CCL waste dump

LKD waste dump. NE corner of Factory
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2.3.2 Poor housekeeping and management of shell sand stockpile
CCL maintains a large stockpile of shell sand on the north-north-west side of
the kilns, being the raw material used for making its quicklime product. As
the shell sand dries out, fine particulates of this material can become airborne
in strong winds and blow into the adjoining community. Under the conditions
prescribed by DWER for CCL’s current licence it is required to monitor fugitive
dust emissions from stockpiles and waste dumps as recorded by on-site
monitors and to inspect the their activities within 2 hours of an ‘exceedance’.
It is then required to activate a dust suppressant system (mainly spraying the
stockpile/waste dump with water). This regime does not require immediate
action and does not contemplate strong wind gusts of short duration sweeping
up clouds of dust and blowing them over the community within a couple of
minutes. The existing licence conditions require CCL to be proactive but its
poor history of managing fugitive dust emissions requires a different solution.
The licence conditions should require the shell sand stockpile to be covered
with a material or fully enclosed to prevent fine particulates of this material
becoming airborne.

Shell sand stockpile. Northern side of the Factory

79

THE FULL STORY
2.3.3 Poor housekeeping or management of baghouse dust filters during
production
The third way CCL’s poor housekeeping causes air pollution is in the quicklime
production process. For example, on 5 September 2016 and again on 11
October 2016 large quantities of quicklime particulate were deposited on
residences, cars and the like in Beeliar and Munster. This incident resulted in
more than 240 kg of calcium oxide (quicklime) particulate being discharged. It
was almost certainly more than 240 kg but CCL was unable to ascertain how
much more. CCL stated that this event resulted from a breakdown in
monitoring equipment which did not alert its employees to the particulate
emission. It highlights CCL’s poor standard of maintenance and calibration of
monitoring equipment which was referred to in the 2016 Decision Report.
Another phenomenon is regular emissions of quicklime particulate over
the suburbs of Beeliar, Yangebup and Munster during the night. These events
are frequently photographed by residents and show a cloud of particulate
being emitted from the kiln tower and drifting downwind during the night or
early morning. The results are quicklime deposits (described as being like
snowflakes) on residents’ cars, pools, childrens’ playground equipment and
the like which residents find when they go outside in the morning.
CCL has not explained the cause of these regular nocturnal events but it
seems likely that its employees are either simply bypassing the baghouse
filters during night shift or regularly cleaning the baghouse filters in such a
way that significant quantities of quicklime particulate are discharged. It may
be that the baghouse filters are taken off line for regular cleaning and
maintenance and that is done while production continues. DWER should have
investigated these events, collected evidence and prosecuted for these
continual breaches of its licence conditions.
CCL needs to explain why this is a regular occurrence and more rigorous
licence conditions should be imposed requiring production to cease while
baghouse filter maintenance is carried out.
3.4 Baghouse filters and particulates
As a result of the Inquiry CCL was (reportedly) required to spend some $46
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million on installing dust filters (known as baghouse filters) on kilns 5 and 6
(lime kilns).
The main focus of the Inquiry was on the deleterious health effects of inhaled
‘dust’ on the local community. Only scant attention was directed at the toxic
gases emitted by the Factory and what may be done to abate these
pollutants. The Inquiry did recommend that a comprehensive rigorous and
peer-reviewed health study of local residents be carried out to assess any
other adverse health effects from exposure to pollution from the Factory.
Baghouse filters were seen as the best technological solution to remove
particulates from the kiln gas stream, in the interests of human health. This
technology was highly effective in reducing emissions of large particulates
(PM10) however they are increasingly ineffective as particulate size decreases
(<= 2.5 μm [PM2.5]]). This is illustrated by NPI records which show that the
levels of small particulates have not been reduced by the baghouse filters.
It is now known that inhalation of fine particulates and ‘nanoparticles’
(<= 1 μm) causes a myriad of serious long-term diseases such as various
cancers as well as respiratory symptoms and disease. The existing baghouse
filters at the Factory cannot trap and screen out these smaller particulates.
These particulates are principally carbon (from burning coal) but they also
carry toxic heavy metals in the coal which are released when it is burnt. Coal
is a notoriously dirty fuel because of the carbon particles which are emitted
into the environment. According to research by the Energy Information
administration of the USA burning natural gas only generates 7 pounds of
particulates per billion Btu as compared to 2,591 for coal.
If CCL burnt only natural gas and not coal practically all particulate
emissions from the fuel heating the kilns would cease.
3.5 Particulates carrying heavy metals
Particulates of various sizes are emitted from the kiln stacks at the
Factory and they are composed of, or carry, a broad variety of elements and
compounds which can have adverse health effects.
The vast majority of these elements (and particularly toxic heavy
metals) and compounds are found in coal and are released when it is burnt.
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For example, according to research by the Energy Information administration
of the USA burning natural gas generates no mercury as compared to 0.016
pounds (7,257.47 milligrams) per billion Btu for coal. If CCL used only natural
gas to fuel its kilns instead of coal there would be no heavy metals in the kiln
emissions from this source.
Some toxic substances are created in the lime kilns from the basic raw
material used to make quicklime - shell sand. Shell sand is mainly composed
of calcium carbonate but it also contains some other elements and dried salts
on its exterior will contain common salt (sodium chloride), bromine and
fluorine compounds from seawater. Chlorine, bromine and fluorine when
heated in the kilns can create very toxic compounds such as dioxins, furans,
hydrogen chloride, hydrogen fluoride and VOCs.
Another kiln input is groundwater used to wash the shell sand and to cool the
kilns. This input (which is not presently filtered) is another source of sulphur
and chlorine which can create toxic gases such as sulphur dioxide and various
VOCs.
Coal contains 50+ naturally occurring elements many of which are toxic
metals. Burning coal concentrates these elements in the remaining fly ash
and coal ash (lime kiln dust) and in the gas stream from the kilns.
Any very small particulates carrying these heavy elements can pass through
the baghouse filter and be emitted into the environment. It has been found
that fly ash from burning coal contains a range of metals and that the more
toxic metals (such as lead, antimony, cadmium, nickel, vanadium, tin and
zinc) tend to be of nanoparticle size and lodge in the lungs where a significant
majority of them can readily enter the bloodstream.
“It is now well established that many high-temperature combustion and
smelting operations emit particles containing toxic elements such as Be, Cd,
As, Se, Pb, Sb, Hg, Tl, and V into the atmosphere.” [i.e. beryllium, cadmium,
arsenic, selenium, lead, antimony, mercury and vanadium ed.]
“Many of these elements are enriched in ambient urban aerosols by as much
as 100- to 1000- fold over their natural crustal abundance. Furthermore,
most of their mass is concentrated in the particle size range 0.5-10.0 um,
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which is inhaled and deposited in the human respiratory system.”
“A number of workers have shown that inhaled airborne particles are
deposited in different regions of the body depending on their aerodynamic
size. This behaviour is illustrated for three compartments of the respiratory
system in…[the following figure].”

Graph. Particulate Inhalation Areas

“From a toxicological standpoint, the smallest particles (< 1 μm)
[nanoparticles ed.] which deposit in the pulmonary tract are of the greatest
concern. This is because the efficiency of extraction of toxic species from
particles deposited in the pulmonary system is high (60-80%), whereas the
extraction efficiency from the larger particles, which deposit in the
nasopharyngeal and tracheobronchial regions and are removed to the pharynx
by cilial action and swallowed, is low (5-15%). Consequently, toxic species,
which predominate in submicrometer-sized particles, will have their entry to
the bloodstream enhanced over those which predominate in larger particles.1
Some of these metals are more toxic than others. Heavy metals such as
arsenic, cadmium, mercury, chromium and lead have been the subject of
extensive scientific and medical study and are the better known environmental
and health hazards. Some of these metals (e.g. mercury) accumulate in the
1

“Trace elements in fly ash. Dependence of concentration on particle size” Environmental Science &
Technology. website: pubs.acs.org
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body as a poison. Children are particularly sensitive to these toxins which can
adversely affect their development.
Heavy metals known to be in coal used by CCL are as follows:
antimony, arsenic, barium, beryllium, chromium, cobalt, copper, lead,
manganese, mercury, nickel, sulphur, titanium, uranium.
Heavy metals known to be in lime kiln dust stored at the Factory are as
follows:
aluminium, arsenic, barium, chromium, cobalt, copper, lead, manganese,
nickel, sulphur, titanium, uranium
Heavy metals known to be in Portland cement clinker processed a the Factory
are as follows:
Aluminium, antimony, arsenic, barium, beryllium, bismuth, boron, cadmium,
calcium, cesium, chromium, cobalt, copper, lead, lithium, manganese,
mercury, molybdenum, nickel, phosphorus, potassium, selenium, silver,
sodium, strontium, sulphur, thorium, titanium, uranium, vanadium and zinc.
Other heavy metals known to be in Australian coal but which have not yet
been confirmed in coal used at the Factory are:
boron, cesium, fluorine, magnesium, molybdenum, selenium, strontium,
thorium and vanadium
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4.0 Wastewater
In 1996 CCL created two open sumps at the Factory to collect wastewater
resulting from its activities on site. CCL euphemistically refers to these sumps
as ‘artificial wetlands’ and are described in the 2016 Decision Report as a
primary sump (lined with concrete), a secondary sump (lined with plastic) and
an artificial wetland, billabong and river (which may or may not be lined in
plastic). The water from the two sumps enters the artificial wetland and may
well enter the local groundwater. DER/DWER does not know if wastewater
leaks from the wetland into local groundwater through the 25 year old plastic
sheeting lining.2
Wastewater from the truck bay area of the Factory is known to contain heavy
metals. A sample tested by the National Measurement Institute (NMI) in
2018 contained the following, measured in micrograms/litre:
aluminium (14,000), antimony (< 1), arsenic (230), barium (16), beryllium (<
1), cadmium (< 0.1), cesium (< 1), chromium (56), cobalt (< 1) copper (4),
lead (< 1), magnesium (1.2), manganese (11), mercury (0.17), nickel (13),
sulphur (190), titanium (76) uranium (<1)
Since the 1970s CCL has been abstracting large quantities of groundwater at
the Factory every day to wash and transport shell sand to the Factory. For
nearly 50 years wastewater from its activities at the Factory has been
returning to local groundwater supplies where it has been drawn upon again
and again for use by CCL. It is likely that the concentrations of heavy metals
in groundwater at the Factory have been increasing which each reuse of this
water. CCL’s licence does not create any obligation to test this water for
heavy metals released by burning coal or to regularly report the results to
DWER.

2

p.37, 2016 Decision Report
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Section 3 The Health Effects of the Pollutants
Many of the toxic substances produced and emitted at the Factory
have been the subject of extensive scientific and medical study.
The health effects of exposure to each are well known and understood.
However, others have not been studied in such detail and there are
emerging concerns about the impact on human health of some of these
substances. For example, nanoparticles containing titanium from burning
coal have now being recognised as a potential source of serious illness in
the longer term.3
1.0 Toxic Gases
1.1 Sulphur dioxide
The odour of SO2 from the Factory is experienced almost daily by
residents of Beeliar, Yangebup and Munster living nearby.
In 2018, and subsequently, there have been more complaints about
odour from the Factory than any other licensed polluter in Western
Australia. In 2018, there were 364 complaints (more than two piggeries
[328 and 303 respectively]). What is well less known and understood is
the impact of exposure to SO2 on the health of local residents and their
children.
SO2 affects human health when it is breathed in. It irritates the
nose, throat, and airways to cause coughing, wheezing, shortness of
breath, or a tight feeling around the chest. The effects of SO2 are felt
very quickly and most people would feel the worst symptoms in 10 or 15
minutes after breathing it.
The Canadian Centre for Occupational Health and Safety has stated
that SO2:
“May harm the respiratory system. Can irritate and inflame the
airways.”
In the case of children, exposure to SO2 may cause serious long
3

“Nanoparticles produced from burning coal result in damage to mice lungs” Virginia Tech. 5 February 2020.
website: sciencedaily.com

86

THE FULL STORY
term injury. This is illustrated in the Toxicological Profile for SO2 (CAS
#:7446-09-5) issued by the Division of Toxicology of the US Agency for
Toxic Substances and Disease Registry. At page 5 it states:
“Most of the effects of sulphur dioxide exposure that occur in adults
(i.e. difficulty breathing, changes in the ability to breathe as deeply or
take in as much air per breath, and burning of the nose and throat) are
also of potential concern in children, but it is unknown whether children
are more vulnerable to exposure. Children may be exposed to more
sulphur dioxide than adults because they breathe more air for their body
weight than adults do. Children also exercise more frequently than adults.
Exercise increases breathing rate. This increase results in both a greater
amount of sulphur dioxide in the lungs and enhanced effects upon the
lungs.”
“Long term studies surveying large numbers of children have
indicated possible associations between sulphur dioxide pollution and
respiratory symptoms or reduced breathing ability. Children who have
breathed sulphur dioxide pollution may develop more breathing problems
as they get older, may make more emergency room visits for treatment
of wheezing fits, and may get more respiratory illnesses than is typical for
children.”
“It is known that exercising asthmatics are sensitive to low
concentrations of sulphur dioxide. Therefore, increased susceptibility is
expected in children with asthma, but it is not known whether asthmatic
children are more sensitive than asthmatic adults.”
The U.S. National Library of Medicine website posted an article on
line on 8 August 2016 which states:
“Short-term exposure to high levels of sulphur dioxide in the air can
be life-threatening by causing breathing difficulties and obstructing
airways, especially for people with lung disease. Long-term exposure to
persistent levels of sulphur dioxide can cause chronic bronchitis,
emphysema, and respiratory illness. It can also aggravate existing heart
disease. When sulphur dioxide reacts with other chemicals in the air to
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form tiny sulphate particles, these particles can gather in the lungs and
cause increased respiratory problems and difficulty breathing. Long-term
exposure to sulphate particles can cause respiratory disease and even
premature death.”
The Ministry for the Environment in New Zealand, in an article
posted on their website and reviewed on 14 January 2016 states:
“Sulphur dioxide can cause respiratory problems such as bronchitis,
and can irritate your nose, throat and lungs. It may cause coughing,
wheezing, phlegm and asthma attacks. The effects are worse when you
are exercising. Sulphur dioxide has been linked to cardiovascular
disease.”
Another effect of SO2 is that when it combines with moisture in the
nose, mouth or lungs or with water vapour in the air it forms sulphuric
acid (H2SO4). Sulphuric acid is very corrosive and irritating and can cause
direct local effects on the skin, eyes, and respiratory and gastrointestinal
tract when there is direct exposure to sufficient concentrations. Breathing
small droplets of sulphuric acid at levels that might be in the air on a day
with high pollution may make it more difficult to breathe. The effect is
more likely to occur in persons who have been exercising or who have
asthma. This effect may be also more likely to occur in children rather
than adults.
SO2 is not only toxic to humans and animals but also can have
adverse impacts on plant life. Low doses of SO2 may be harmless or even
beneficial but an increased uptake of this gas by vegetation will, however,
cause increasingly severe damage, varying from reversible to irreversible.
A German study has found that concentrations of SO2 which exceed 0.05,
0.08, and 0.12 mg/m3 (average annual exposure) are sufficient to
damage most-sensitive and less-sensitive species.
1.2 Carbon monoxide
Being colourless, odourless and tasteless this toxic gas can be quite
insidious as humans cannot tell whether or not they are being exposed
before they succumb to its effects. The medical symptoms it causes are
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quite general in character making it difficult to diagnose chronic exposure
to low levels of CO. CO poisoning occurs after breathing in too much CO.
Symptoms of acute poisoning include lightheadedness, confusion,
headache, feeling like the world is spinning and flu-like effects. Larger
exposures can lead to toxicity of the central nervous system and heart,
and death. After acute poisoning, long-term problems may occur. CO
can also have negative effects on a baby if exposure occurs during
pregnancy. Chronic exposure to low levels of CO can lead to depression,
confusion and memory loss. Symptoms reported after exposure to CO
have included memory deterioration and ocular effects. These kinds of
neurological symptoms have been reported by residents living near the
Factory. Because the gas plume from the Factory contains a ‘cocktail’ of
gases, complainants tend to associate the onset of a range of symptoms
with the sulphur odour, when in fact they may be inhaling CO, CO2 and
other toxic gases as well.
CO poisoning is the most common type of fatal poisoning in many
countries.
The effects of low level, long term exposure to CO are unclear. Anecdotal
evidence suggests that chronic exposure may produce mild neurological
effects and neurological damage.
“Epidemiological studies have shown that levels of CO in the air are
correlated with mortality rates and hospital admissions for heart failure.
This has important public health implications, as heart disease is a leading
cause of death in the USA and the UK.”
In 1995, Morris et al studied the role of air pollution in connection with
heart failure in the elderly. They found that an increase in ambient CO
levels led to a corresponding increase in admissions to hospital with heart
failure. They suggest that ambient CO could precipitate or exacerbate
already existing health conditions. A similar study by Burnett et al
supported this thesis. Experimental studies have shown that low levels of
CO adversely affect patients with heart disease when exercising.
A correlation between maternal exposure to CO and low birth weight has
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also been reported. The effect on birth weight of increased ambient CO
was as large as the effect of the mother smoking a pack of cigarettes per
day during pregnancy.
1.3 Carbon dioxide
At room temperature CO2 is a colourless, odourless, non-flammable
gas. Exposure to CO2 can produce a variety of health effects. These may
include headaches, dizziness, restlessness, a tingling or pins and needles
feeling, difficulty breathing, sweating, tiredness, increased heart rate,
elevated blood pressure, coma, asphyxia, and convulsions. American
academics have recently concluded that exposure to ambient CO2 in
indoor environments can have harmful effects on the human body at
much lower levels, causing health problems such as inflammation,
reduced cognitive performance and kidney and bone problems.
They found that these health problems can be caused by exposure to CO2
levels as low as 1,000 ppm. CCL produces a large quantity of CO2 dioxide
both by burning coal and as an inherent part of the process of making
quicklime at the Factory. CO2 is yet another pollutant which adds to the
cocktail of toxic gases emitted by the Factory.
1.4 Oxides of nitrogen
The principal gas of concern is nitrogen dioxide (NO2) which affects
the respiratory system. NO2 inflames the lining of the lungs, and it can
reduce immunity to lung infections. This can cause problems such as
wheezing, coughing, colds, flu and bronchitis.
Inhalation of NO2 by children increases their risk of respiratory
infection and may lead to poorer lung function in later life. There is also
an association between NO2 concentrations in the air and increases in
mortality and hospital admissions for respiratory disease. NO2 can
decrease the lungs’ defences against bacteria making them more
susceptible to infections. It can also aggravate asthma.
It has been said4 that:

4

Steven M. Horvath, Ph. D., Director, Institute of Environmental Stress, University of California in 1980
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“…nitrogen dioxide (NO2) has been most frequently studied and an
extensive data base links it to a number of specific health and welfare
effects. Generally speaking, the effects of NO2 on the respiratory system
have been most extensively studied, and the potential of this compound
to induce both acute and long-term effects appears to be fairly
convincingly documented.”
The US Environmental Protection Agency (US EPA) has stated:
“Breathing air with a high concentration of NO2 can irritate airways
in the human respiratory system. Such exposures over short periods can
aggravate respiratory diseases, particularly asthma, leading to respiratory
symptoms (such as coughing, wheezing, or difficulty breathing), hospital
admissions and visits to emergency rooms. Longer exposures to elevated
concentrations of NO2 may contribute to the development of asthma and
potentially increase susceptibility to respiratory infections. People with
asthma, as well as children and the elderly are generally at risk for the
health effects of NO2.
NO2 along with other NOx reacts with other chemicals in the air to
form particulate matter and ozone. Both of these are harmful when
inhaled due to the effects on the respiratory system.”
The Final Report about nitrogen dioxide by the US EPA in 2016
found that:
1. Short-term exposure to NO2 can cause respiratory effects, in
particular, effects related to asthma exacerbation.
2. The respiratory effects of short-term NO2 exposure are
independent of the effects of many other traffic-related pollutants.
3. There is now stronger evidence for a relationship between longterm exposure to NO2 and respiratory effects, particularly the
development of asthma in children.
4. Short-term exposure to NO2 may be associated with
cardiovascular effects and premature mortality.
5. Long-term exposure may be associated with cardiovascular
effects, diabetes, poorer birth outcomes, premature mortality, and cancer
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(but it is uncertain whether NO2 exposure has an effect on these health
outcomes that is independent from the effects of other traffic- related
pollutants).
Therefore, great care needs to be taken to ensure that urban
populations (and especially vulnerable groups such as children, the
elderly, sufferers of heart disease and asthma and those who have other
pre-existing (or are predisposed to) respiratory conditions) are not
exposed to NOx at levels where their life or health may be compromised.
It is also scientifically accepted that the reaction of NO2 with
chemicals produced by sunlight leads to the formation of nitric acid, a
major component of acid rain. NO2 also reacts with sunlight, which leads
to the formation of ozone and smog conditions. NOx react with water (in
humid air) to form nitric acid.
NO2 is also toxic to plants in short-term concentrations of 120
μg/m3. It reduces plant growth. When SO2 and ozone (O3) are also
present, the effects on vegetation are worse.
The risks posed by NO2 and other NOx require a prudent and
conservative approach when Government is considering allowing such
toxic agents to be released by industry located in urban areas.
1.5 Hydrogen chloride/Hydrochloric acid
Inhalation of the fumes can cause coughing, choking, inflammation
of the nose, throat, and upper respiratory tract, and in severe cases,
pulmonary edema, circulatory system failure and death. Skin contact can
cause redness, pain, and severe skin burns. It can cause severe burns to
the eye and permanent eye damage. It can be a form of ‘acid rain’.
Some people may develop an inflammatory reaction to HCL.
This condition is called reactive airways dysfunction syndrome (RADS), a
type of asthma caused by some irritating or corrosive substances.
1.6 Hydrogen fluoride
Upon contact with moisture, including tissue, HF immediately
converts to hydrofluoric acid, which is highly corrosive and toxic.
Exposure requires immediate attention. Although hydrofluoric acid is
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weak compared with most other mineral acids, it can produce serious
health effects by any route of exposure. These effects are due to the
fluoride ions aggressive destructive penetration of tissues. It can cause
blindness by rapid destruction of the corneas. Breathing in HF at high
levels or in combination with skin contact can cause death from an
irregular heartbeat or from build up in the lungs. HF gas, even at low
levels, can irritate the eyes, nose, and respiratory tract. Children are
more vulnerable to toxicants absorbed through the skin because of their
relatively larger surface area: body weight ratio.
1.7 Volatile organic compounds
The following VOCs are known to be produced at the Factory. The
limited information available to the WA public as to the other VOCs
emitted from the Factory is set out in the paragraph numbered 1.7 in
section 2.
1.7.1 Dibromoethane
1,2-Dibromoethane (ethylene dibromide) [Br(CH2)2Br or C2H4Br2]
(EDB) is a clear, colourless, volatile liquid with a mild, sweet, chloroformlike odour that emits corrosive and toxic fumes when heated to
decomposition. The combustion of EDB produces hydrogen bromide gas
that is significantly corrosive. EDB causes changes in the metabolism and
severe destruction of living tissues. Exposure severely irritates the skin,
eyes and respiratory tract and causes depression and collapse. Prolonged
inhalation may cause liver necrosis. It can reasonably be anticipated to
be a carcinogen.
1.7.2 Toluene
Toluene-2, 4-diisocyanate [C9H6N2O2 or CH3C6H3(NCO)2] (toluene) is
a volatile, colourless to pale yellow liquid. It has a smell associated with
paint thinners.

When heated to decomposition toluene emits toxic fumes

of cyanides and nitrogen oxides. Exposure of humans to toluene causes
tissue irritation, especially to the mucous membranes, and can produce
severe respiratory problems. Chronic inhalation exposure to toluene has
resulted in significant decrease in lung function in workers, an asthma-like
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reaction characterised by wheezing, dyspnea (shortness of breath), and
bronchial constriction. Animal studies have reported significantly
increased incidences of tumours of the pancreas, liver and mammary
glands from exposure (by placing the chemical in the stomach). It is
reasonably anticipated to be a carcinogen.
1.7.3 Xylene
Xylene (dimethylbenzene) [CH3)2C6H4] is a colourless, flammable
liquid with a “sweet” odour which occurs naturally in petroleum, coal and
wood tar. Its smell has been likened to the smell emitted by whiteboard
markers. Xylene can be absorbed into the body by inhalation, through
the skin, and by ingestion. It is irritating to eyes and skin and may affect
the central nervous system. The main effect of inhaling xylene vapour is
depression of the central immune system, with symptoms such as
headache, dizziness, confusion, change in sense of balance; skin, eyes,
nose and throat irritation; breathing difficulties; stomach discomfort;
possible changes in lung and kidney; nausea and vomiting. Animal tests
have shown it can possibly cause toxicity to human reproduction and
development.
1.7.4 Benzene
Benzene [C6H6] is a toxic, volatile, colourless, highly flammable,
liquid aromatic hydrocarbon with a petrol-like odour. It is a byproduct of
coal distillation. With the global phase out of leaded gasoline, benzene
made a comeback as a gasoline additive in some nations. In the USA,
concern over its negative health effects and the possibility of benzene
entering the groundwater led to stringent regulation of gasoline’s benzene
content, with limits typically around 1%. There are substantial quantities
of epidemiologic, clinical, and laboratory data which link benzene to
aplastic anemia, acute leukemia, bone marrow abnormalities and
cardiovascular disease. The specific haematologic malignancies that
benzene is associated with include: acute myeloid leukemia, aplastic
anemia, myelodysplastic syndrome, acute lymphoblastic leukemia, and
chronic myeloid leukemia.
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The American Petroleum Institute stated in 1948 “it is generally
considered that the only absolutely safe concentration for benzene is
zero”. There is no safe exposure level; even tiny amounts can cause
harm. The US Department of Health and Human Services classifies
benzene as a human carcinogen.
It is should be a matter of public concern that CCL disclosed to the
NPI for the years ending 30 June 2000 and 2001 that exactly 10,000 kg
of benzene was produced at the Factory but for the following year
2001/2002 (and subsequent years) it did not disclose that any benzene
was being emitted by the Factory. In 2005/6 and 2006/2007 years CCL
disclosed it produced exactly 2,400 kg of benzene but since then it has
not disclosed any benzene emissions. CCL needs to explain what it did to
eliminate its production of benzene or why it does not disclose this highly
toxic substance to the NPI.
1.7.5 Cumene (1-methylethylbenzene) (C9H12)
Cumene is also known as isopropylbenzene. Cumene is an
alkylbenzene (i.e. a benzene carrying an isopropyl group). It is a
constituent of crude oil and refined oil. Short-term exposure to high
levels of cumene results first in headache, irritation of the eyes, nose and
throat, euphoria, followed by dizziness, sleepiness, and unconsciousness.
Cumene is a central system depressant and may cause narcotic effects.
Long term exposures at low levels have caused effects to the liver and
kidneys. Short-term exposure to high levels of cumene results first in
headache, irritation of the eyes, nose and throat, euphoria, followed by
dizziness, sleepiness, and unconsciousness.
1.7.6 Acetaldehyde
Acetaldehyde is listed by The International Agency for Research on
Cancer (IARC) as a Group 1 carcinogen.
It is “one of the most frequently found air toxins with a cancer risk
greater than one in a million.”5 In addition, acetaldehyde is damaging to
5

Zhou, Ying;Li, Chaoyang; Huijbregts, Mark A.; Mumtaz, M. Moiz (7 October 2015). “Carcinogenic Air
Toxics Exposure and Their Cancer-Related Health Impacts in the United States” PLOS ONE. 10 (10):
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DNA and causes abnormal muscle development as it binds to proteins.
People with a genetic deficiency for the enzyme responsible for the
conversion of acetaldehyde into acetic acid may have a greater risk of
Alzeimer’s disease. Acetaldehyde is toxic when applied externally, for
prolonged periods, an irritant, and a probable carcinogen. It is an irritant
of the skin, eyes, mucous membranes, throat and respiratory tract. This
occurs at concentrations as low as 1000 ppm. Symptoms of exposure
include nausea, vomiting and headache. These symptoms may not
happen immediately. It has a general narcotic action and large doses can
even cause death by respiratory paralysis. It may also cause drowsiness,
delirium, hallucinations, and loss of intelligence. Exposure may also
cause severe damage to the mouth, throat, and stomach; accumulation of
fluid in the lungs, chronic respiratory disease, kidney and liver damage,
throat irritation, dizziness, reddening, and swelling of the skin.
1.7.7 Acetone
Acetone is believed to exhibit only slight toxicity if ingested and/or
inhaled. It is, however, an irritant, causing mild skin irritation and
moderate to severe eye irritation.
1.7.8 1,3-Butadiene (vinyl ethylene)
Butadiene is of low acute toxicity. Long term exposure has been
associated with cardiovascular disease. There is also a consistent
association with leukemia, as well as a significant association with other
cancers. It has been designated a Group 1 carcinogen (’’carcinogenic to
humans’) by the Agency for Toxic Substances Disease Registry (ATSDR)
and the US EPA. Butadiene is also a suspected human teratogen (an
agent causing malformation of an embryo). Animal studies have shown
breathing butadiene during pregnancy can increase the number of birth
defects, and humans have the same hormone systems as animals.

e0140013. bibcode:2015PLoSO..1040013Z. doi:10.1371/journal.pone.0140013. PMC 4596837. PMID
26444872
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1.7.9 Dichloromethane (methyl chloride) (DCM)
DCM has serious health risks. Its high volatility makes it an acute
inhalation hazard. It can be absorbed through the skin. Symptoms of
acute overexposure via inhalation include difficulty concentrating,
dizziness, fatigue, nausea, headaches, numbness, weakness, and
irritation of the upper respiratory tract and eyes. More severe
consequences can include suffocation, loss of consciousness, coma, and
death. DCM is also metabolised by the body to carbon monoxide
potentially leading to carbon monoxide poisoning. It may be
carcinogenic, as it has been linked to cancer of the lungs, liver, and
pancreas in laboratory animals. Other animal studies have shown breast
cancer and salivary gland cancer. DCM crosses the placenta. In people
with pre-existing heart problems, exposure to DCM can cause abnormal
heart rhythms and/or heart attacks, sometimes without any other
symptoms of overexposure. DCM’s use in consumer products has
resulted in a number of deaths. On 15 March 2019 the US EPA prohibited
the manufacture (including import), processing, and distribution of DCM
in all paint removers for consumer use.
1.7.10 Ethylbenzene
The acute toxicity of ethylbenzene is low. Eye and throat sensitivity
can occur when high level exposure occurs. Ethylbenzene has been
classified as a possible carcinogen by the IARC, however the US EPA has
not yet determined ethylbenzene to be a carcinogen. Studies in rats and
mice exposed to ethylbenzene resulted in an increased incidence of
kidney and testicular tumours in male rats and trends of increased kidney
tumours in female rats, lung tumours in male mice and liver tumours in
female mice.
1.7.11 Ethylene Glycol (1,2-ethanediol)
Ethylene glycol is moderately toxic and the major danger is due to
its sweet taste, which can attract children and animals. Upon ingestion,
ethylene glycol is oxidised to glycolic acid, which is, in turn, oxidised to
oxalic acid, which is toxic. It and its toxic byproducts first affect the
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central nervous system, then the heart, and finally the kidneys.
Prolonged low doses of ethylene glycol show no toxicity.
1.7.12 Formaldehyde (methyl aldehyde) (methanal)
The main concerns with formaldehyde are associated with chronic
(long term) exposure by inhalation. At concentrations of 0.1 ppm in air
formaldehyde can irritate the eyes and mucous membranes, resulting in
watery eyes. Formaldehyde inhaled at this concentration may cause
headaches, a burning sensation in the throat, and difficulty breathing, and
can trigger or aggravate asthma symptoms. Formaldehyde is classified
by the IARC as a known human carcinogen associated with nasal sinus
cancer, nasopharyngeal cancer and leukemia (particularly myeloid
leukemia).
1.7.13 Methyl Ethyl Ketone (Butanone)(MEK)
MEK is an irritant, causing irritation to the eyes and nose of
humans. As of 2010, some reviewers have advised caution in using MEK
because of reports of neuropsychological effects.
1.7.14 Methyl isobutyl ketone (MIBK)
Acute (short term) exposure to MIBK may irritate the eyes and
mucous membranes, and cause weakness, headache, nausea,
lightheadedness, vomiting, dizziness, incoordination, and narcosis in
humans. Chronic occupational exposure to MIBK has been observed to
cause nausea, headache, burning in the eyes, weakness, insomnia,
intestinal pain, and slight enlargement of the liver in humans.
1.7.15 Phenol
Phenol and its vapours are corrosive to the eyes, the skin, and the
respiratory tract. Repeated or prolonged skin contact may cause
dermatitis, or even second or third degree burns. Inhalation of phenol
vapour may cause lung edema. It may cause harmful effects on the
central nervous system and heart, resulting in dysrhythmia, seizures, and
coma. The kidneys may be affected as well. Long-term or repeated
exposure to phenol may have harmful effects on the liver and kidneys.
Phenol is also a reproductive toxin causing increased risk of abortion and
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low birth weight indicating retarded development in utero.
1.7.16 Styrene (ethenylbenzene)(vinylbenzene)(phenylethene)
Styrene is regarded as a known carcinogen, especially in case of eye
contact, but also in case of skin contact, of ingestion and of inhalation,
according to several sources. Styrene is largely metabolized into styrene
oxide in humans, resulting from oxidation by cytochrome P450. Styrene
oxide is considered toxic, mutagenic (causes changes in the DNA of a
cell), and possibly carcinogenic. The US EPA has described styrene to be
“a suspected toxin to the gastrointestinal tract, kidney, and respiratory
system, among others”. The IARC considers styrene to be “possibly
carcinogenic in humans” and the US National Toxicology Program of the
US Department of Health and Human Services has determined that
styrene is “reasonably anticipated to be a human carcinogen”.
1.7.17 Trichloroethylene (TCE)
When inhaled, TCE produces central nervous system depression
resulting in general anesthesia and in the past it was used for this
purpose. Side effects such as nerve deficits and availability of more
potent anesthetics led to it being replaced by the 1960s. Beyond the
effects to the central nervous system, workplace exposure to TCE has
been associated with toxic effects in the liver and kidney. Animal studies
show that exposure to TCE is carcinogenic in animals, producing liver
cancer in mice and kidney cancer in rats. The US National Toxicology
Program’s 11th Report on Carcinogens categorises TCE as “reasonably
anticipated to be a human carcinogen”. A recent assessment stated
“[t]here is concordance between animal and human studies, which
supports the conclusion that trichloroethylene is a potential kidney
carcinogen”. Recent animal studies and observations of human
populations (TCE contamination in groundwater) suggest that exposure to
TCE might be associated with congenital heart defects.
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1.8 Polycyclic Aromatic Hydrocarbons
PAHs comprise a group of over 100 different chemicals that are
produced during the incomplete burning of fuels, garbage or other organic
substances. Seventeen PAHs have been identified as being of the
greatest concern with regard to potential exposure and adverse health
effects on humans. They are acenaphtene, acenaphthylene, anthracene,
benz[a]anthracene, benzo[o]pyrene, benzo(e)pyrene,
benzo[b]fluoranthene, benzo[g,h,l]perylene, benzo[j]fluoranthene,
benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene, fluoranthene,
fluorene, indeno[1,2,3-c,d]pyrene, phenanthrene and pyrene.
PAHs are usually not found singularly, but as mixtures with many
other types present at the same time. This makes assessing the health
effects of individual PAH’s very difficult. Those at higher risk because of
increased susceptibility to the effects of PAHs are the elderly, young
children, smokers, those with a history of excessive sun exposure, those
with liver and skin diseases, women of child bearing age and the unborn
fetus (as some PAHs may cross the placenta). Occupational exposures to
PAHs have resulted in eye irritation, nausea and vomiting, diarrhoea and
confusion.
Health effects from chronic (long term) exposure may include
cataracts, kidney and liver damage, aplastic anemia, skin damage and
photosensitisation. Animals exposed to levels of some PAHs over long
periods in laboratory studies have developed lung cancer from inhalation,
stomach cancer from ingesting PAHs in food and skin cancer from skin
contact. Long-term studies of workers exposed to mixtures of PAHs have
shown an increased risk of skin cancer, lung cancer, bladder cancer and
gastrointestinal disease. These studies have also reported asthma-like
symptoms, lung function abnormalities, chronic bronchitis and decreased
immune function. Most authorities indicate that there is no safe level of
exposure.
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1.9 Polychlorinated dioxins and furans
According to the World Health organisation (WHO), dioxins belong
to the so-called “dirty dozen” - a group of dangerous chemicals known as
persistent organic pollutants. Dioxins are of concern because of their
highly toxic potential and affect a number of organs and systems. Once
they enter the body, they last a long time because of their chemical
stability and their ability to be absorbed by fat tissue, where they are then
stored in the body. Their half-life in the body is estimated to be 7 to 11
years.

Dioxins are highly toxic and considered endocrine disrupters.

They may cause reproductive and developmental problems, damage the
immune system, interfere with hormones and cause cancer.
Furan is toxic and may be carcinogenic in humans.
2.0 Particulates
Particulates are microscopic particles of solid or liquid matter
suspended in the air. Inhalable particles can be considered according to
size; namely, coarse particles with a diameter of between 2.5 and 10 μm
(PM10), fine particles with a diameter of 2.5 μm or less (PM2.5) and
ultrafine particles of 1 μm or less (also known as nanoparticles).
The IRAC and the WHO designate airborne particulates as a Group 1
carcinogen. Particulates are the most harmful form of air pollution due to
their ability to penetrate deeply in to the lungs and blood stream
unfiltered, causing heart attacks, respiratory disease and premature
death. In 2013, a study involving 312,944 people in nine European
countries revealed that there was no safe level of particulates and that for
every increase of 10 μg/m3 in PM10, the lung cancer rate rose 22%. The
smaller PM2.5 were particularly deadly with a 36% increase in lung cancer
per 10 μg/m3 as it can penetrate deeper into the lungs. Worldwide
exposure to PM2.5 contributed to 4.1 million deaths from heart disease and
stroke, lung cancer, chronic lung disease, and respiratory infections in
2016. Overall, ambient particulate matter ranks as the sixth leading risk
factor for premature death globally.
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The danger to public health of exposure to particulates was
accepted by the 2010 Inquiry into CCL’s activities at the Factory and led
to a change in its licence conditions requiring CCL to install ‘baghouse
filters’ to remove particulates from kiln gas emissions. This measure
reduced coarse particulate emissions markedly but has not eliminated
them and fine and ultrafine particles are emitted in about the same
quantities as before installation of the filters.
2.1 Carbon particulates
As mentioned in Section 2, there are two sources of carbon
particulates emitted by the Factory. The first is fugitive coal dust blown
from the large stockpile which is added to by the trainload every few
days. This windborne fine black dust containing heavy metals floats over
residences in Beeliar, Yangebup and Munster. It can be inhaled by
residents and their children.
The second source is black carbon, the fine and ultra fine
particulates created by burning coal. Black carbon is not only a health
hazard in its own right but it serves as a carrier to transport toxic heavy
metals in coal into the lungs, blood stream and organs of the human
body. Even relatively low exposure concentrations of black carbon have a
direct effect on the lung function of adults and an inflammatory effect on
the respiratory tract of children.
3.0 Heavy metals in coal
Coal is mostly carbon together with trace amounts of other
elements; chiefly, hydrogen, sulphur, oxygen and nitrogen. It can also
obtain 50+ trace elements. The main trace elements of concern for
human health are antimony, arsenic, boron, beryllium, bromine,
cadmium, chlorine, cobalt, chromium, copper, fluorine, iodine, mercury,
manganese, molybdenum, nickel lead, selenium, sulphur, thorium,
uranium, vanadium and zinc.
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3.1 Antimony
Antimony is a silvery white metal and combines with oxygen to form
antimony trioxide, a white, slightly soluble powder. Exposure can occur
by breathing air, drinking water, and eating foods that contain it.
Dust containing antimony can be inhaled and if it is carried by fine or ultra
fine particulates it can be deposited in the lungs, pass through the lining
of the lungs and enter the bloodstream. Less soluble compounds like
antimony trioxide will stay in the lungs longer. Antimony is distributed
throughout the body, with the highest amounts in the blood, spleen, liver,
and kidneys. Antimony can cause lung effects in workers and laboratory
animals. It can also damage heart muscle and cause changes in
electrocardiogram (EKG) readings. Antimony can also cause eye irritation
if it gets in the eye. The IARC has determined that antimony trioxide is
possibly carcinogenic to humans (group 2B.)
Antimony may be in coal used at the Factory but in a sample tested
in April 2018 the level of antimony was below the detectable level of the
instrument used (<0.5 mg/kg). Antimony was detected in Portland
cement ‘clinker’ dust at that time (3 mg/kg) and, in a 2020 test, it was
found in CCL’s grey cement product made from this clinker (6.993
mg/kg).
3.2 Arsenic
Arsenic is particularly toxic. It has been confirmed as a human
carcinogen that can induce skin, lung and bladder cancer. There are also
reports of its significant association to liver, prostate, and bladder cancer.
Recent studies have also suggested a relationship with diabetes,
neurological effects, cardiac disorders, and reproductive organs. It can
cause damage to peripheral nerves and blood vessels. It can also cause
anemia and gastric disturbance. Arsenic is accumulated in the food chain,
especially in seafood. Concentrations exceeding 50 μg/L in drinking water
are considered hazardous. Arsenic is in coal (1.2 mg/kg), lime kiln dust
(3.4 mg/kg) and in Portland cement clinker dust (13 mg/kg) at the
Factory [18.394 mg/kg in CCL’s grey cement product]. Waste water at
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the Factory tested contains arsenic (at 230 μg/L).
3.3 Barium
Barium is a silvery white metal which occurs combined with other
chemicals, such as sulphur, carbon or oxygen. Barium oxidises in air,
reacts vigorously with water to form barium hydroxide. The health effects
of barium depend on the water-solubility of the compounds. Barium
compounds that dissolve in water can be harmful to human health. Small
amounts of water-soluble barium may cause a person to experience
breathing difficulties, increased blood pressure, heart rhythm changes,
stomach irritation, muscle weakness, changes in nerve reflexes, swelling
of the brain and liver, kidney and heart damage. Barium is in coal (63
mg/kg), lime kiln dust (29 mg/kg) and Portland cement clinker dust (240
mg/kg) at the Factory. It was found in CCL’s grey cement product
(246.921 mg/kg). Barium was also identified in wastewater at the
Factory (16 μg/L).
3.4 Beryllium
Beryllium is a steel-grey, strong, lightweight and brittle metal.
Breathing in fumes or dusts of beryllium compounds may injure the lungs.
While commonly associated with diseases of the lungs, beryllium may also
affect such organs as the liver, kidneys, heart, nervous system, and the
lymphatic system. Beryllium is a known cancer causing substance, with
higher levels of lung cancer being reported. It is classified as a Group 1 Carcinogenic to humans by the IARC, and as an A1 - Confirmed human
carcinogen by the American Conference of Governmental Industrial
Hygienists. Exposure to beryllium can lead to sensitisation - an allergictype response. Beryllium is in coal (0.93 mg/kg) and Portland cement
clinker dust (1.6. mg/kg) at the Factory. It was also found in CCL’s grey
cement product (1.761 mg/kg). Any beryllium in lime kiln dust and
wastewater at the Factory was found to be below the detectable level of
laboratory equipment (<0.5 mg/kg; < 1 μg/L). CCL discloses each year
to the NPI that beryllium is emitted by the Factory. The Factory produces
100% of this element from manmade sources in the City of Cockburn.
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3.5 Bismuth
Bismuth is a brittle metal with a silvery white colour when freshly
produced, but surface oxidation can give it an iridescent tinge in
numerous colours. Bismuth may be associated with sulphides in coal.
Scientific literature indicates that some of the compounds of bismuth are
less toxic to humans (via ingestion) than other heavy metals (lead,
arsenic, antimony, etc) presumably due to the comparatively low
solubility of bismuth salts. Its biological half-life for whole body retention
is reported to be 5 days but it can remain in the kidney for years in
people treated with bismuth compounds. Bismuth poisoning exists and
mostly affects the kidney, liver, and bladder, although the degree of such
damage is usually mild. Skin and respiratory irritation can also follow
exposure to respective organs. The presence of bismuth in coal, lime kiln
dust and waste water raw materials at the Factory was not tested and is
not reported by CCL to NPI. A test in 2020 of CCL’s grey cement product
detected bismuth (1.682 mg/kg). Bismuth is found in certain coals,
including Chinese coals (and in coal ash).
3.6 Boron
Boron is a non metallic element and the only non-metal of the
group 13 of the periodic table of elements. It has several forms, the most
common of which is amorphous boron, a dark powder. It reacts with
metals to form borides. Boron is not present in nature in elemental form.
Boron can be beneficial to human health in nutritional amounts but in
higher amounts it can cause heart problems. Boron can infect the
stomach, liver, kidneys and brain and can eventually lead to death. When
exposure to small amounts of boron occurs the nose, throat or eyes may
be irritated. Animal studies have shown that if large quantities are
absorbed over a relatively long period of time through food or drinking
water the male reproductive organs will be affected. When animals are
exposed to boron during pregnancy their offspring may suffer from health
defects or delayed development. Animals are likely to suffer from nose
irritation when they breathe in boron. Although boron is found in coal,
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the coal used at the Factory has not been tested for this element. CCL
disclosed to the NPI that it produced boron at the Factory in the 2006/7
financial year but has not disclosed production of this element since then.
In 2020 a test of CCL’s grey cement product detected boron (44.736
mg/kg) meaning it is a component of Portland cement clinker.
3.7 Cadmium
Cadmium is a soft, silvery-white metal and has no biological
function in humans. It is known that “Human exposure is primarily from
fossil fuel combustion … cement production …”6 The highest
concentration of cadmium is absorbed into the kidneys of humans.
Cadmium is one of six substances banned by the European Union’s
Restriction of Hazardous Substances directive, which regulates hazardous
substances in electrical and electronic equipment. The IARC has classified
cadmium and cadmium compounds as carcinogenic in humans. Cadmium
exposure is a risk factor associated with a large number of illnesses
including kidney disease, early atherosclerosis, hypertension, and
cardiovascular disease. Recent data from epidemiological studies suggest
intake of cadmium by diet is associated with higher risk of endometrial,
breast and prostate cancer as well as osteoporosis in humans. Cadmium
use is generally decreasing because of its toxicity. The level of cadmium
in coal, lime kiln dust and wastewater at the Factory was below the
detectable level of the instrumentation (< 0.5 gm/kg; < 1 μg/L) when
tested in 2018. It was found in Portland cement clinker dust (1.5 mg/kg)
at the Factory and is reported by CCL to NPI each year. A test in 2020 of
CCL’s grey cement product detected cadmium (1.71 mg/kg).
3.8 Cesium (Caesium)
Cesium is a soft, silvery-golden alkali metal which is liquid at room
temperature. It ignites spontaneously in air and reacts explosively with
water. It is therefore classified as a hazardous material. It has 40 known
radioactive isotopes which are created in nuclear reactors and found in
6

Morow, H. (2010). “Cadmium and Cadmium Alloys”. Kirk-Othmer Encyclopedia of Chemical Technology.
John Wiley & Sons. Pp.1-36. Doi:10.1002/0471238961.0301041303011818.a01.pub. ISBN 978-0-471-23896-6.
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nuclear waste products. It has only one stable isotope, cesium-133.
Nonradioactive cesium compounds are only mildly toxic. Because
biochemical processes can confuse and substitute cesium with potassium,
excess cesium can lead to hypokalemia (low potassium blood level),
arrhythmia, and acute cardiac arrest.
The amount of cesium in coal, lime kiln dust and wastewater at the
Factory, when tested in 2018, were below the detectable limits of the
instrumentation (<0.5 mg/kg; < 1 um/L). Cesium was found in Portland
cement clinker dust (1.5 mg/kg) at the Factory. CCL imports Portland
cement clinker from Japan and Korea. It contains slag from mineral
processing refineries (e.g. steel refineries) but it is not presently known if
the cesium in CCL’s Portland cement clinker is also sourced from suppliers
who have incorporated nuclear waste into the product.
3.9 Chromium
Chromium is a steely-grey, lustrous, hard and brittle metal.
While chromium metal and trivalent chromium (Cr III) ions are not
considered toxic, hexavalent chromium (Cr VI) is both toxic and
carcinogenic. There is continuing debate as to whether chromium is
essential for healthy people with some suggesting it is a toxic metal.
Ingestion of chromium (VI) in water has been linked to stomach tumours,
and it may also cause contact dermatitis. Chromium (VI) breaks down in
the body and the chromate ion is transferred into the cell. After it
reaches the blood stream, it damages the kidneys, the liver and blood
cells through oxidation reactions. Hemolysis (breakdown of red blood
cells), renal, and liver failure result. The carcinogenicity of chromate dust
has been known as least since 1890. CCL reports to the NPI every year
that chromium (III) and chromium (VI) are produced at the Factory. In
the year ending 30 June 2019 the Factory emitted 100% of the chromium
III generated from manmade sources in the City of Cockburn and 75% of
the chromium VI from such sources. Chromium is found in coal (4.1
mg/kg), lime kiln dust (23 mg/kg), Portland cement clinker dust (59
mg/kg) and waste water (56 μg/L) at the Factory. A test in 2020 of CCL’s
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grey cement product recorded chromium at 72.717 mg/kg.
3.10 Cobalt
Cobalt is a hard, lustrous, silver-gray metal. It is essential to the
metabolism of all animals in minute amounts and a key constituent of
vitamin B12. Chronic cobalt ingestion has caused serious health problems
at far less than the lethal dose. In 1966, the addition of cobalt
compounds to stabilise beer foam in Canada led to a peculiar form of
toxin-induced cardiomyopathy, which came to be known as beer-drinkers
cardiomyopathy. Cobalt metal is suspected of causing cancer (i.e.
possibly carcinogenic, IARC Group B2) as per the IARC on Cancer
Monographs. It also causes respiratory problems when inhaled. Cobalt
can also cause skin problems when touched and is a major cause of
contact dermatitis. Cobalt was found in coal (4.8 mg/kg), lime kiln dust
(1.5 mg/kg) and Portland cement clinker dust (11 mg/kg) at the Factory,
when tested in 2018. A test in 2020 of CCL’s grey cement product
recorded 13.592 mg/kg. In the 2017/18 financial year CCL disclosed to
the NPI that 1.3 kgs of cobalt was produced at the Factory. The Factory
produced 59.09% of the cobalt from manmade sources in the City of
Cockburn in that year. In the 2018/2019 year CCL reported to the NPI
that the Factory did not emit any cobalt.
3.11 Copper
Copper is a soft, malleable metal with a pinkish-orange colour when
freshly exposed. Copper is an essential trace element in plants and
animals. However, recent research on manufactured nanoparticles (<
100 nanometres) has demonstrated that metal nanoparticles can cause
histological damage, biochemical alterations and developmental problems
in fish. When copper intake exceeds the tolerable limit, it shows toxic
effects that lead to cell death. Compared to common and micro copper,
copper nanoparticles can cause serious toxicological effects - the kidney
and liver being target organs of copper nanoparticles.7
7

Zietz B, Dieter H, Lakomek M, Scheider H, Keslergaedtke B, Dunkelberg H. “Epidemiological investigation
on chronic copper toxicity to children exposed via the public water drinking supply”. The Science of the Total
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Nanoparticles are also created when coal is burnt and naturally
occurring copper in coal is released as nanoparticles or it attaches to
carbon nanoparticles.
“The problem with these nanoparticles is that there is no easy or
practical way to prevent their formation during coal burning,”8
Fly ash from coal burning escaping into the air contains carbon
nanoparticles which include multi-walled carbon nanotubes which capture
mercury, selenium and arsenic as well as other elements.
By implication, copper in coal is also incorporated into carbon
nanoparticles created when coal is burnt. In tests conducted in 2018,
copper was found in coal (3.5 mg/kg), lime kiln dust (1.3 mg/kg),
Portland cement clinker dust (140 mg/kg) and waste water (4 μg/L) at
the Factory. A 2020 test recorded copper at 241.27 mg/kg in CCL’s grey
cement product. CCL reports to the NPI each year that it emits copper
and its compounds at the Factory. In the 2018/19 financial year the
Factory accounted for 91% of manmade copper emissions in the City of
Cockburn.
3.12 Fluorine
Fluorine is highly toxic pale yellow-green with a strong, sharp odour
(like pool chlorine). Proposed as an element in 1810, fluorine proved
difficult and dangerous to separate from its compounds, and several early
experimenters died or sustained injuries from their attempts. Testing of
samples for fluorine is complicated and expensive so consequently
samples of coal, lime kiln dust and Portland cement clinker have not been
tested. Elemental fluorine is highly toxic to living organisms. Its effects
in humans start at concentrations lower than 50 ppm and are similar to
those of chlorine. Significant irritation of the eyes and respiratory system
as well as liver and kidney damage occur above 25 ppm, which is
immediately dangerous to life and health. It combines with hydrogen to

Environment. 2003;302(1-3):127-44.
8
Michael F. Hochella Jr. University Distinguished Professor of Geosciences at Virginia Tech College of
Science
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make HF, a colourless gas with a strong irritating odour. When HF comes
into contact with water moisture (e.g. the eyes, nasal passages) it is
converted to hydrofluoric acid which is a contact poison with greater
hazards than many strong acids like sulphuric acid. It penetrates tissue
fast whether through inhalation, ingestion or the skin. At least 9 workers
in the USA died from accidents in 1984 to 1994. Exposure may not be
evident for eight hours with 50% hydrofluoric acid, rising to 24 hours for
lower concentrations. Organofluorines exhibit biopersistence due to the
strength of the carbon-fluorine bond. Perfluoroalkyl acids (PFAAS) are
noted persistent organic pollutants. PFAAS have been found in trace
quantities worldwide from polar bears to humans. PFAAS tend to
concentrate within humans in the liver and blood and can persist for years
in humans. CCL discloses that fluorine and its compounds are produced
as the Factory each year but is does not identify any compound. The
2016 Decision Report revealed the production of HF at the Factory. In the
financial year 2018/19, the Factory produced 100% of the manmade
fluoride compounds in the City of Cockburn.
3.13 Lead
WHO says: “People can become exposed to lead…[ in a variety of
ways including] … inhalation of lead particles generated by burning
materials containing lead….[e.g. coal burning]… “and ingestion of leadcontaminated dust, water … and food.” The high toxicity of lead is so well
researched and well known as to be common knowledge.
WHO also says “Young children are particularly vulnerable to lead
poisoning because they absorb 4-5 times as much ingested lead as adults
from a given source. Moreover, children’s innate curiosity and their ageappropriate hand-to-mouth behavior result in their mouthing and
swallowing lead-containing dust or lead-coated objects.” “Exposure to
lead-contaminated soil and dust has caused mass lead poisoning and
multiple deaths in young children”… in a number of countries.
Indeed, Port Pirie in South Australia and Esperance in Western Australia
are examples of how lead laden dust inhaled and ingested by children has
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led to serious health consequences for them.
WHO states “Once lead enters the body, it is distributed to organs such as
the brain, kidneys, liver and bones. The body stores lead in the teeth and
bones where it accumulates over time. Lead stored in bone may be
remobilised into the blood during pregnancy, thus exposing the fetus”.
“Children at highest risk are the very young (including the developing
fetus) and the economically disadvantaged.” [as a lack of nutrients can
cause increased absorption of lead]). “Lead exposure can have serious
consequences for the health of children. At high levels of exposure, lead
attacks the brain and central nervous system to cause coma, convulsions
and even death. Children who survive severe lead poisoning may be left
with mental retardation and behavioral disorders. At lower levels of
exposure that cause no obvious symptoms lead is now known to produce
a spectrum of injury across multiple body systems. In particular lead can
affect children’s brain development resulting in reduced intelligence
quotient (IQ), behavioral changes such as reduced attention span and
increased antisocial behavior, and reduced educational attainment. Lead
exposure also causes anemia, hypertension, renal impairment,
immunotoxicity and toxicity to the reproductive organs. The neurological
and behavioral effects of lead are believed to be irreversible. There is no
known safe blood lead concentration; even blood lead concentrations as
low as 5 μg/dL, may be associated with decreased intelligence in children,
behavioral difficulties and learning problems.”
Tests in 2018 on samples from the Factory showed the presence of
lead in coal (4.9 mg/kg), lime kiln dust (1.5 mg/kg) and Portland cement
clinker dust (41 mg/kg). CCL reports to NPI each year that lead is
emitted by the Factory. A 2020 test recorded 39.56 mg/kg of lead in
CCL’s grey cement product.
CCL’s kiln emissions of lead have decreased over the years but it is
not known whether this is the results of ‘modelling’ predicted lead
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emissions or from monitoring instruments.9 Kiln emissions reported by
CCL to the NPI have also decreased since it ceased cement making in
2015. It appears that windborne dust from lime kiln waste dumps and
Portland cement processing at the Factory may partly account for lead in
dust found in the community.
3.14 Lithium
Lithium is a soft, silvery-white metal. Primary food sources of
lithium are grains and vegetables, and, in some areas, drinking water also
contains significant amounts. Breathing lithium dust or lithium
compounds (which are often alkaline) initially irritate the nose and throat,
while higher exposures can cause a buildup of fluid in the lungs, leading
to pulmonary edema. In 2020 a test identified lithium in CCL’s grey
cement product (18.263 mg/kg) and therefore is in its imported Portland
cement clinker.
In hair tests conducted in 2019/2020 lithium was found in children
living around the Factory. It seems likely that lithium is entering the local
community via windborne Portland cement clinker dust from the Factory.
In 2011, CCL imported this material from coal-fired Japanese and Korean
steel refineries but it may now be importing it from China or these
refineries may be burning Chinese coal. Compared to world coals,
Chinese coals have normal background values for most trace elements,
with the exception of higher lithium (31.8 μg/gram).
3.15 Magnesium
Magnesium is a shiny grey solid which is highly flammable; it reacts
violently with water. It is essential to all cells of all living organisms.
Overdose from dietary sources alone is unlikely because excess
magnesium in the blood is promptly filtered by the kidney and overdose is
more likely in the presence of impaired renal function. In spite of this,
megadose therapy has caused death in a young child, and severe
hypermagnesemia (excess magnesium in the blood) in a woman and a

9

CCL is only required under its licence to monitor lead for one hour each year. Condition 13 and Table 8
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young girl who had healthy kidneys. The most common symptoms of
overdose are nausea, vomiting, and diarrhea; other symptoms include
hypotension, confusion, slowed heart and respiratory rates, deficiencies of
other minerals, coma, cardiac arrhythmia, and death from cardiac arrest.
CCL’s Material Safety Data Sheet for its quicklime product states
that magnesium oxide constitutes 3-6% of its product. Magnesium oxide
is also commonly found in blast furnace slag (as akermanite 2CaO MgO
2SiO2), a raw material for Portland cement. A test in 2020 found 8230
mg/kg of magnesium in CCL’s grey cement product made from Portland
cement clinker. Polluting facilities are required to report magnesium
oxide fume but CCL does not do so.
Windborne Portland cement clinker dust (and/or CCL’s quicklime product)
may account for magnesium in dust being deposited in the local
community.
3.16 Manganese
Manganese is a metal which is an essential human dietary element.
Excessive exposure or intake of manganese may lead to a condition
known as manganism, a neurodegenerative disorder that causes
dopaminergic (hormonal) neuronal death and symptoms similar to
Parkinson’s disease. Manganese compounds are less toxic than those of
other metals such as nickel and copper. However, exposure to
manganese dusts and fumes should not exceed the ceiling value of 5
mg/m3 even for short periods because of its toxicity. Several recent
studies attempted to examine the effects of low-dose manganese
overexposure on child development. A group of 92 children in Shanxi,
China had been accidently exposed to drinking water contaminated with
manganese. The children displayed lower performance on tests of
manual dexterity and rapidity, short-term memory, and visual
identification, compared to children from an uncontaminated area.
Another study of 10 year old Bangladeshi children showed a relationship
between manganese concentration in well water and diminished IQ
scores. A third study of school children (aged 6 to 15) in Quebec who
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received water from a well containing manganese had increased hyper
active and oppositional order than a control group of children who
received water from a well with a lower level of manganese.
Manganese was found in coal (30 mg/kg), lime kiln dust (27
mg/kg), Portland cement clinker dust (420 mg/kg) and waste water (11
μg/L) at the Factory in 2018. A 2020 test of CCL’s grey cement product
showed 610.495 mg/kg of manganese. CCL reports to the NPI every year
that manganese and its compounds are emitted at the Factory. In the
2018/19 financial year the Factory emitted 93% of the manmade sources
of manganese in the City of Cockburn.
3.17 Mercury
Mercury (commonly known as quicksilver) is heavy, silvery, and the
only metallic element that is liquid at room temperature. Mercury and
most of its compounds are extremely toxic. It can be absorbed through
the skin and mucous membranes and mercury vapours (and mercury
nanoparticles) can be inhaled. The most toxic forms of mercury are its
organic compounds, such as dimethylmercury ((CH3)2Hg) and
methylmercury (CH3Hg]+. Dimethylmercury is one of the strongest
known neurotoxins (for example, heavy metal chemist Karen Wetterhahn
died 10 months after a single exposure of only a few drops permeated
through her disposable latex gloves). Mercury can cause both chronic
and acute poisoning.
Research in the USA shows that 65% of emissions of mercury occur
from stationary combustion, of which coal-fired power plants are the
largest aggregate source (40% of US mercury emissions in 1999).
Another 6.4% are generated from cement production. Toxic effects
include damage to the brain, kidneys and lungs. Symptoms typically
include sensory impairment (vision, hearing, speech), disturbed sensation
and a lack of coordination. The type and degree of symptoms exhibited
depend on the individual toxin, the dose, and the method and duration of
exposure. Case-control studies have shown effects such as tremors,
impaired cognitive skills, and sleep disturbance in workers with chronic
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exposure to mercury vapour even at low concentrations. Long-term, lowlevel exposure has been associated with subtle forms of erethism (Mad
Hatter syndrome), including fatigue, irritability, loss of memory, vivid
dreams and depression.
Mercury is in coal (0.58 mg/kg), Portland cement clinker dust (0.22
mg/kg) and waste water (0.17 μg/L) at the Factory. Mercury in lime kiln
dust was below the detectable limit of the measurement instrument (<
0.2 mg/kg). CCL declares to the NPI every year that it emits mercury
and its compounds at the Factory. NPI rates mercury [CAS no. 7439-976], mercury bichloride [CAS no. 7487-94-7] and methyl mercury [CAS no.
22967-92-6] as notifiable toxins. In the year ending 30 June 2018 the
Factory was responsible for 88% of emissions of mercury and its
compounds in the City of Cockburn.
3.18 Molybdenum
Molybdenum is a silvery metal with a gray cast. It is an essential
trace dietary element. However, molybdenum dusts and fumes,
generated by mining and other industrial activity can be toxic, especially
if ingested (including dust trapped in the sinuses and later swallowed).
Low levels of prolonged exposure can cause irritation to the eyes and
skin. Direct inhalation or ingestion of molybdenum and its oxides should
be avoided. Chronic exposure to molybdenum can cause symptoms
including, fatigue, headaches and joint pains. The presence of
molybdenum in coal, lime kiln dust, Portland cement clinker dust and
waste water at the Factory was not tested in the 2018 ‘dust’ tests
referred to in Section 5. Molybdenum is not reported by CCL to NPI.
Molybdenum is found in coal and in coal ash. A test conducted in 2020
found 23.178 mg/kg of molybdenum in CCL’s grey cement product (and
thus in Portland cement clinker ground into powder at the Factory).
3.19 Nickel
Nickel is a silvery-white lustrous metal with a slightly golden tinge.
It has a role as a trace dietary element. Dietary nickel may affect human
health through infections by nickel-dependent bacteria, but it is also
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possible that nickel is an essential nutrient for bacteria residing in the
large intestine, in effect acting as a prebiotic. The atmosphere may be
polluted by nickel ore refining and fossil fuel combustion. Nickel is not a
cumulative poison, but larger doses or chronic inhalation may be toxic,
even carcinogenic, and constitute an occupational hazard. Nickel
compounds are classified as human carcinogens based on increased
respiratory cancer risks observed in epidemiological studies of sulfidic
refinery workers. Sensitised individuals may show a skin contact allergy
to nickel known as contact dermatitis. Nickel is found in coal (11 mg/kg),
lime kiln dust (4 mg/kg), Portland cement clinker dust (47 mg/kg) and
waste water (13 μg/L) at the Factory. A test in 2020 found 55.714 mg/kg
of nickel in CCL’s grey cement product. CCL reports to the NPI the
amount of nickel and its compounds emitted by the Factory. In the
2018/19 financial year CCL produced 93% of the nickel from manmade
sources in the City of Cockburn.
3.20 Selenium
Selenium is a nonmetal and is an essential trace dietary element.
Selenium salts are toxic in large amounts. In China, people who ingested
corn grown in extremely selenium-rich stony coal (carbonaceous shale)
have suffered from selenium toxicity. The coal was shown to have
selenium content as high as 9.1%, the highest concentration in coal ever
recorded. Symptoms of selenosis include gastrointestinal disorders, hair
loss, sloughing of nails, fatigue, irritability, and neurological damage.
Extreme cases of selenosis can exhibit cirrhosis of the liver, pulmonary
edema, or death. Materials at the Factory were not tested for selenium
and CCL does not disclose emissions of selenium (i.e. nanoparticles
containing selenium concentrated by burning coal containing this
element). Selenium is commonly found in coal and in coal ash. A test in
2020 of CCL’s grey cement product found 1.694 mg/kg of selenium and it
therefore in Portland cement clinker dust at the Factory.
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3.21 Strontium
Strontium is soft, silver-white yellowish metallic element. In
biological systems, calcium is substituted to a small extent by strontium.
In the human body, most of the absorbed strontium is deposited in the
bones. In children, strontium can replace calcium in the mineral of the
growing body and thus lead to bone growth problems. Strontium
bioaccumulates in the body. The biological half-life of strontium in the
human body is about 18 years. Materials at the Factory were not tested
for strontium and CCL does not disclose emissions of strontium (i.e.
nanoparticles containing strontium concentrated by burning coal
containing this element). Strontium is commonly found in coal and in
coal ash. A test in 2020 of CCL’s grey cement product found 658.905
mg/kg of strontium so it is in Portland cement clinker imported by CCL.
3.22 Sulphur
Sulphur is a bright yellow, crystalline solid at room temperature. It
is an essential component of all living cells, but almost always in the form
of organosulphur compounds or metal sulphides. Organosulphurs are
responsible for some of the unpleasant odours of decaying organic
matter. They are widely used in small quantities as the odorant
(mercaptan) in domestic natural gas (which is otherwise odour free
posing severe risks to health when it leaks). When sulphur burns in air it
produces sulphur dioxide (SO2). In water, it produces sulphurous acid
(H2SO3) and sulphites. In the atmosphere it produces sulphuric acid (acid
rain) (H2SO4) by the oxidation of SO2 in the presence of water. SO2 is the
main product when the sulphur in coal is burned. The hazards to human
health from exposure to SO2 are well known, being a primary air pollutant
and the subject of international and national air quality standards. It is
the only air pollutant regulated and limited by CCL’s licence (except for
particulates). Details of the health effects of exposure to SO2 are set out
in paragraph 1.1 above.
Sulphur and its compounds are found in coal (3,530 mg/kg), lime
kiln dust (5,100 mg/kg), Portland cement clinker dust (2920 mg/kg) and
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waste water (190 μg/L) at the Factory. A 2020 test of CCL’s grey cement
product recorded 14,700 mg/kg of sulphur. Sulphur is also found in
groundwater around the Factory as an inherent component of local
groundwater abstracted by CCL. The level of sulphur ions and compounds
in groundwater may be exacerbated by CCL’s activities at the Factory. In
the 2018/19 financial year CCL reported to the NPI that it emitted
100,000 kg of SO2 that year, being 67% of the total emitted by manmade
sources in the City of Cockburn. CCL does not disclose the range of
sulphur based toxic compounds and gases (e.g. hydrogen sulphide)
produced at the Factory. The odour of SO2 from the Factory is the major
subject of complaints to DWER each year.
3.23 Thorium
Thorium is a silvery, weakly radioactive metallic element which
tarnishes to black when it is exposed to air. All thorium isotopes are
unstable. Thorium has no known biological role. Exposure to an aerosol
of thorium, such as contaminated dust, can lead to increased risk of
cancers of the lung, pancreas, and blood, as lungs and other internal
organs can be penetrated by alpha radiation. Internal exposure to
thorium leads to increased risk of liver diseases. Three quarters of the
thorium that has penetrated the body accumulates in the skeleton. Most
thorium exposure occurs through dust inhalation; some thorium comes
with food and water, but because of its low solubility, this exposure is
negligible. It has been found that “the waste produced by coal plants is
actually more radioactive than that generated by their nuclear
counterparts. In fact, the fly ash carries into the surrounding environment
100 times more radiation than a nuclear plant producing the same
amount of energy.”10
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Uranium and thorium both occur in trace

amounts in coal but when the coal is burnt, they are concentrated up to
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Dana Christensen, Associate Lab Director for Energy and Engineering at Oak Ridge National Laboratory
(ORNL)
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1978 paper in Science authored by J. P. McBride and colleagues also of ORNL

118

THE FULL STORY
10 times their original level.12
Materials at the Factory were not tested for thorium and CCL does
not disclose emissions of thorium (i.e. nanoparticles containing thorium
concentrated by burning coal containing this element). Thorium is
commonly found in coal and in coal ash. A test of CCL’s grey cement
product found 3.752 mg/kg of thorium meaning it also is in Portland
cement clinker ground into powder at the Factory.
3.24 Titanium
Titanium is a lustrous metal with a silver colour. It is generally
regarded as being non-toxic even in large doses and does not play any
natural role inside the human body. It does, however, bio-accumulate in
tissues that contain silica. One study indicates a possible connection
between titanium and yellow nail syndrome (a rare syndrome that
includes pleural effusions, lymphedema (swelling in an arm or leg by a
lymphatic system blockage) and yellow dystrophic nails. Recently, the
issue of titanium toxicity has arisen in the context of titanium
nanoparticles in coal ash being a possible danger to human health. A
number of studies have now revealed that nanoparticles accumulate in,
among other places, the lungs, alimentary tract, liver, heart, spleen,
kidneys, and cardiac muscle. In addition they disturb glucose and lipid
homeostasis in mice and rats. Titanium dioxide nanoparticles can induce
inflammation due to oxidative stress. They can also have a genotoxic
effect (damage to the genetic information within a cell causing mutations)
leading to, among others, apoptosis (cell death) or chromosomal
instability. Titanium oxide found in coal smog and ash can cause lung
damage in mice after a single exposure, with long-term damage occurring
in just six weeks.
Titanium is found in coal (120 mg/kg), lime kiln dust (130 mg/kg),
Portland cement clinker dust (1180 mg/kg) and waste water (76 μg/L) at
the Factory. CCL does not disclose to NPI its emissions of titanium
12

“Coal Ash Is More Radioactive Than Nuclear Waste” by Mara Hvistendahl on 31 December 2007 in
Scientific American. Website: scientificamerican.com
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nanoparticles (as it appears the regulatory regime has not been reviewed
and updated to reflect current scientific and medical research).
3.25 Uranium
Uranium is a silvery-grey metal which is weakly radioactive because
all of its isotopes are unstable. Natural uranium consists of three major
isotopes: uranium-238 (99.28% natural abundance), uranium-235
(0.71%), and uranium-234 (0.0054%). All three are radioactive. A
person can be exposed to uranium (or its radioactive “daughters”, such as
radon) by inhaling dust in air or ingesting contaminated water and food.
The amount of uranium in air is usually very small; however, people who
live or work near a coal-fired power plant may have increased exposure to
uranium. Insoluble uranium compounds, especially when inhaled by way
of dust into the lungs, pose a serious exposure hazard. After entering the
bloodstream, the absorbed uranium tends to bio-accumulate and stay for
many years in bone tissue because of uranium’s affinity for phosphates.
Incorporated uranium becomes uranyl ions, which accumulate in bone,
liver, kidney, and reproductive tissues.
Normal functioning of the kidney, brain, liver, heart, and other
systems can be affected by uranium exposure, because, besides being
weakly radioactive, uranium is a toxic metal. Uranium is also a
reproductive toxicant.
Uranium is found in coal (1.4 mg/kg), lime kiln dust (2 mg/kg) and
Portland cement clinker dust (2.1 mg/kg) at the Factory. The amount of
uranium in waste water at the Factory was below the detectable limit of
the instrumentation (< 1 mg/kg). A 2020 test of CCL’s grey cement
product found 1.911 mg/kg of uranium. CCL does not disclose to NPI its
emissions of uranium nanoparticles (as it appears the regulatory regime
has not been reviewed and updates as to the potential health impacts of
carbon nanoparticles and the presence of heavy metals attached to such
particles).
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3.26 Vanadium
Vanadium is a hard, silvery-grey metal. The U.S. Institute of
Medicine has not confirmed that vanadium is an essential nutrient for
humans. All vanadium compounds should be considered toxic.
Tetravalent VOSO4 has been reported to be at least 5 times more toxic
than trivalent V2O3. Inhalation of vanadium and vanadium compounds
results primarily in adverse effects on the respiratory system. Chronic
exposure to vanadium pentoxide dust and fumes may cause severe
irritation of the eyes, skin, upper respiratory tract, persistent
inflammations of the trachea and bronchi, pulmonary edema, and
systemic poisoning. Signs and symptoms of overexposure include;
conjunctivitis, nasopharyngitis (cold), cough, laboured breathing, rapid
heartbeat, lung changes, chronic bronchitis, skin pallor, greenish-black
tongue and an allergic skin rash. Quantitative data are, however,
insufficient to derive a subchronic or chronic inhalation reference dose.
Other effects have been reported after oral or inhalation exposures on
blood parameters, liver, neurological development, and other organs in
rats. The carcinogenicity of vanadium has not been determined by the US
EPA.
When vanadium is inhaled it can cause bronchitis and pneumonia.
Materials at the Factory were not tested for vanadium and CCL does not
disclose emissions of vanadium (i.e. nanoparticles containing vanadium
concentrated by burning coal containing this element). A 2020 test of
CCL’s grey cement product (predominantly Portland cement powder)
established a level of 122.388 mg/kg of vanadium.
Vanadium is found in coal and in fly ash where it is encapsulated
within multi-walled carbon nanotubes. Inhalation of nanominerals such
as vanadium in coal and nanoparticles in coal fly ash has been found to
pose an increased health risk. During combustion some of the heavy
metals in coal are retained in the fly ash and baghouse filter ash (i.e. lime
kiln dust) and may contain relatively high concentrations of heavy metals.
The burning of coal produces airborne derived nanosized particles of size
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(typically, 100 nanometres in size).
3.27 Zinc
Zinc is a slightly brittle metal which has a blue-silvery appearance
when oxidation is removed. Zinc is an essential trace element for humans
and has an extensive role in maintaining health. Zinc deficiency can have
profound effects on health, particularly that of children. Although zinc is
essential for good health, excess zinc can be harmful. Excessive
absorption of zinc suppresses copper and iron absorption. The US Food
and Drug Administration (FDA) states that zinc damages nerve receptors
in the nose, causing asnomia (loss of the sense of smell). Reports of
asnomia were also observed in the 1930s when zinc preparations were
used in a failed attempt to prevent polio infections. The FDA said that the
loss of smell can be life-threatening because people with impaired smell
cannot detect leaking gas or smoke, and cannot tell if food is spoiled
before they eat it. This may suggest that long-term inhalation of
particulates containing zinc may impair the sense of smell.
A test conducted on CCL’s grey cement product which incorporates
its Portland cement found 391.597 mg/kg of zinc.
4.0 Other Metals in CCL’s Portland cement clinker dust
4.1 Aluminium
Aluminium is a silvery-white, soft metal. It has no known function in
biology. High levels of aluminium occur near mining sites; small amounts
of aluminium are released to the environment at coal-fired power plants.
While aluminium is less toxic than some other metals, when aluminium
oxide nanoparticles (created when coal containing aluminium is burnt)
can have a toxic effect. It has been reported that aluminium
nanoparticles “disturb cell viability, alter mitochrondrial function, increase
oxidative stress, and also alter tight junction protein expression of the
brain blood barrier.’13 There are also studies as to the cytotoxicity and

13

Chen L, Yokel RA, Hennig B, Toborek M. “Manufactured aluminium oxide nanoparticles decrease
expression of tight junction proteins in brain vasculature”. Journal of Neuroimmune Pharmacology. 2008;
3(4):286-295.
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genotoxicity properties of aluminium oxide nanoparticles. A test in 2020
found 26,900 mg/kg of aluminium in CCL’s grey cement product made
from its Portland cement clinker which is ground into powder at the
Factory.
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Section 4 The Complaints
The Factory has been the subject of complaints for more than 20
years. The complaints relate to ‘odours’, ‘dust’ and the adverse health
effects of inhaling the numerous toxic gases and particulates emitted
which escape the Factory boundary and impact local residents and their
children. This issue was investigated by a Parliamentary Inquiry in 2010.
Much of the evidence put to the Inquiry concerned ‘dust’ emissions
and their effects on the health and amenity of local residents. Although
there was some evidence and consideration given to ‘odour’ emissions the
emphasis was on particulate emissions which were then seen to be the
major concern of residents. However, back in 2010, the vast majority of
residents living around the Factory were uninformed about the types,
nature, quantities, concentrations and airborne distribution of toxic gases
and particulates emitted from the Factory. Being unaware of what toxic
gases were being produced and emitted from the Factory and what
medical symptoms exposure to these gases could cause, many residents
were unaware of, or could not articulate why, their symptoms could or
should be attributed to exposure to these toxic gases and particulates.
In hindsight, it is clear that general ignorance of these substances,
their toxicity and the medical symptoms they can cause has led to a
chronic underreporting of symptoms as many residents did not realise the
potential link between their symptoms and toxic air pollutants which
cause a wide variety of symptoms. A few of the more informed and
active of the residents reported their symptoms and provided statements
to the Parliamentary Committee.
1.0 2010 Inquiry Report
1.1 Report commentary on ‘dust’
On the ‘dust’ issue the Parliamentary Committee reported as follows:
“Impact on Health3.53 Hon Francis Logan submitted that many residents
living in the vicinity of the Munster Plant have complained to him about
sore eyes, blocked noses, sore nasal and throat passages, scabs and
bleeding in the nasal passages of children, breathing difficulties and the
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onset of allergies. These residents are mainly from the Stanford Gardens
estate in Beeliar and, increasingly, from Mevé at Beeliar and Yangebup
residents.222
The northern parts of Stanford Gardens are outside of the Buffer, as is the
vast majority of Mevé at Beeliar. Of the three locations, Yangebup is the
furthest from the Buffer boundary (refer to paragraphs 2.20 to 2.27 in
this Report for a discussion about the area around the Munster Plant).
3.54 The health complaints which were made in submissions to the
Committee (refer to Table 6 on page 25) were consistent with those made
to Hon Francis Logan, although headaches were also mentioned in the
submissions. A number of submitters who were local residents were also
worried about the effect of the dust on the vegetables which they grow at
home and eat.223 Even if there was no specific health complaint from a
particular submitter, they were concerned about the potential health
effects of the dust and fumes from the Munster Plant. Some of the
submitters’ comments are reproduced here:
● “Both my kids have allergies and eczema. My son has headaches every
day and has been referred to Fremantle Hospital and has to take Periactin
tablets daily & a nasal spray. Both kids have runny noses almost daily. My
husband has constant head aches.”

224

● “I moved into this area in February 2009 … although I have suffered
from asthma for a number of years and have always had Ventolin and
Seretide which [were] originally only for morning and night, I have found
I am having both medications on average 6 - 7 times per day and my
breathing is always laboured and audible with a continual cough, this I
put down to the dust. Recently I was in Scotland visiting family, I had no
cough, breathing was not laboured and medication was only required
twice a day, on returning after

222

7 weeks within 24 hours I was again

coughing and increasing the medication and the breathing rattle is back.”
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● “Since moving back here I myself have been put on spiriva to stop the
congestion in my throat and help me breathe, I also wake up at night with
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a dry throat and stuffy nose. My wife also has a breathing problem now
and has been put on ventolin, spiriva and seritide. We went to Kalbarri for
one week and never needed our medicine once. The second day back the
symptoms started coming back.”

226

3.55 The Spearwood Community Association was concerned that the dust
emissions could also affect the mental health of local residents: Houses,
outdoor areas and cars are continually being covered in cement/lime dust
despite frequent cleaning attempts. We can only expect residents
emerging with feelings of hopelessness, depression and a loss of morale
and pride in their properties.227
3.56 The DOH advised that the alkaline nature of the dust emissions
means that the dust is a potential irritant.228 The Western Australian
Poisons Information Centre advised that, in general terms, the likely
short-term impact of dust from a cement production site would be: to
manifest as possible respiratory, dermatological or ophthalmological
effects (lung, skin, eyes).229
3.57 CCL submitted that: There is no independent or scientific evidence
known to CCL that demonstrates the health of people in the local
community is impacted by the Munster Plant. Significantly, there is no
evidence of CCL’s employees’ health being impacted at the Munster Plant
despite thousands of people being employed at the Munster Plant since
1955, many for long periods covering several decades.230 225
Submission No 48 from Ms Rita Richardson, received on 1 November
2010, p1.
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Submission No 49 from Mr Mike Geary, received on 1

November 2010, p1.
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Submission No 74 from the Spearwood

Community Association, received on 5 November 2010, p2.
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Dr Tarun

Weeramanthri, Executive Director, Public Health Division, and Dr Martin
Matisons, Principal Toxicologist, Department of Health, Transcript of
Evidence, 11 April 2011, pp2 and 6, respectively.
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Submission No 46

from the Western Australian Poisons Information Centre, 27 October
2010, p1.
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Submission No 80 from Cockburn Cement Limited, 5 November 2010, p4.
126

THE FULL STORY
3.58 However, WorkSafe advised the Committee that it had received nine
enquiries regarding dust associated with the Munster Plant between 1996 and
2009.231 Eight of these enquiries related to dust within the boundaries of the
Munster Plant.232 In one case, the worker’s respiratory problems were thought
to have been aggravated by dust in the workplace. Another worker’s
respiratory illness was allegedly caused by dust at the plant.233
The ninth and most recent of the enquiries in that period, related to a dust
complaint made by a concerned resident, who alleged that dust had been
emitted from the Munster Plant into the surrounding community.234
The Committee was advised that, for each enquiry, WorkSafe inspectors
attended the Munster Plant, conducted an investigation and took appropriate
action to address the issue.235
3.59 Mr Barry Jones has been employed by CCL for over 31 years. He works
at the Munster Plant as an electrical/instrument technician and is also an
occupational safety and health representative at the plant. Mr Jones observed
that: Most health issues within the Industry arise from human error and the
way we handle the processes, not from what is produced. We at CCL have a
fitness to work program, which allows employees access to Medical help if
required with any problems that they may have. This includes Lung Function
testing.236
3.60 CCL maintained that its: source testing [that is, at the stack discharge
points] during steady state operations and subsequent modelling of stack
emissions to GLC [ground level concentration], plus monitoring in the
community adjacent to the Munster Plant, have consistently shown that there
should be no adverse health effects arising from the operations at the Munster
Plant.237
3.61 CCL relies heavily on computer-modelled ambient air quality results
obtained by Katestone in 2003 and 2010 to make this assertion because both
assessments

238

found

231

that the ground level concentration of emissions (of

both dust and gases) from the Munster Plant, outside the plant’s boundary,
would be well within relevant national and international guidelines.239
3.62 However, the DOH submitted that the reliability of these modelling
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results must be questioned because of the fact that it was did not adequately
account for stack emission levels240 during worst-case scenarios, such as ESP
trips, equipment faults and normal wear and tear from ageing plant and
machinery. The modelling also fails to include all sources of fugitive dust. The
modelling data should be verified by actual ambient air quality monitoring of
emissions at ground level.241 Based on such monitoring, the DOH and DEC
noted breaches of the NEPM (Ambient Air Quality) standard and goals for
PM10 levels in the vicinity of the Munster Plant (refer to paragraphs 3.17 to
3.20 of this Report).
3.63 The DOH submitted that it had raised concerns over the lack of validation
of CCL’s computer modelling with regular ground level dust monitoring on
several occasions. These concerns were also raised by independent reviewers
(URS Australia Pty Ltd242 (URS) and Sinclair Knight Merz243) in relation to
the ambient air quality modelling conducted by Katestone in 2003.244 See
paragraphs 4.44 to 4.53 in this Report for further discussion about the
computer modelling of ambient air quality.
3.64 The DEC advised that it is aware of reported short-term impacts of the
dust on the community, such as irritation to mucous membranes, for example,
watering eyes, coughing, running noses. However, the DEC was not aware of
any long-term (or chronic) health issues associated with emissions from the
Munster Plant.245
3.65 The DOH submitted that the health effects of dust, generally, are well
documented: There is a strong and well-established body of evidence to show
that higher levels of outdoor particulate concentrations are linked with

239

increased incidence of respiratory and cardiopulmonary disease, higher use of
health services and reduced longevity in exposed populations.246
3.66 The health effects of the dust would depend on the concentration of the
pollutant, duration of exposure to the pollutant (prolonged versus sporadic),
the nature of the chemicals present in the pollutant, the size of any particulate
pollutants and the person’s susceptibility to the pollutant (determined by
various things, such as, a range of genetic and environmental factors, preexisting conditions, smoking and other pollutants).247
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3.67 The DOH advised that small dust particles, such as the PM10 fraction, are
readily inhaled. Even smaller particles can penetrate deep into the lungs
where they can make breathing difficult or cause damage to sensitive lung
tissue. The DOH submitted that at least 50 per cent of the dust emitted from
the Munster Plant’s kilns is PM10 and, therefore, small enough to be inhaled.
The remainder of the dust is small enough to lodge in people’s eyes, noses
and throats, potentially triggering coughs and sneezes.248
3.68 Acute or immediate health effects of sporadic exposure to high
concentrations of dust may manifest as upper respiratory tract symptoms, for
example, coughs, a stuffy nose (rhinitis), sinusitis and the exacerbation of
asthma. Such symptoms would be expected to be transient, subsiding once
dust levels returned to normal background levels. Since the dust from the
Munster Plant kilns are highly alkaline, it may also cause stinging in the eyes,
nose and throat, and more seriously, severe wheezing, shortness of breath or
an asthmatic response in sensitive individuals. Children, the elderly and
people with underlying respiratory or cardiopulmonary disorders are most at
risk from this sort of dust.249
3.69 If healthy individuals experience sustained or frequently high levels of
dust, they may have an increased risk of developing long-term or chronic
health effects, such as chronic bronchitis, obstructive airways disease or
related heart disease. These conditions result from “additive exposures” to all
forms of air pollution.250 246
3.70 In 1994, the United Kingdom’s Health and Safety Executive inquired into
Portland cement,251 including assessments of relevant literature up to 1991.
Among other things, the Health and Safety Executive: noted evidence that
repeated exposure to Portland cement produced chronic bronchitis and
impaired pulmonary (lung) function, but firm conclusions could not be drawn
because of limitations of the available studies; and concluded that: there was
no convincing evidence for an increased incidence of any site-specific cancer
resulting from cement exposure, but acknowledged that the data available at
that time were not consistently and reassuringly negative.252
3.71 More than ten years later, the Health and Safety Executive updated the
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health effects sections of its 1994 inquiry by reviewing studies conducted
outside of the United Kingdom from 1991 to 2004. The update review made
the following two main observations: Overall, there was a “pattern of
evidence” which: clearly indicates that occupational exposure to cement dust
has produced deficits in respiratory function. However, the evidence available
at the present time is insufficient to establish with any confidence the doseresponse relationship for these effects.253 A causal association between
Portland cement exposure and cancer had not been established. Nevertheless,
the findings of the recent studies reviewed in this document maintain the
uncertainty concerning a possible risk of cancer raised by the earlier data
reviewed by HSE (1994).254 251 “In brief, Portland cement is produced by
crushing and grinding calcareous materials (e.g. limestone, chalk) and
argillaceous materials (e.g. clay, shale), as a wet slurry or in a dry state. The
mixture is calcined in a rotary kiln and the resulting clinker is finely ground.
The product is composed largely of calcium silicates, aluminates, and aluminoferrites. Other constituents are then added, depending on the desired concrete
properties”: The United Kingdom’s Health and Safety Executive, Portland
Cement Dust: Hazard Assessment Document EH75/7, p7.
ibid.

254

252

ibid, p6. 253

ibid

3.72 All of the above is of concern, given that the Munster Plant’s dust
emissions have been known to exceed national health guidelines (see
paragraphs 3.17 to 3.20) and that the number of ESP trips at the plant, even
though it has recently fallen, is now an average of 15 per month (refer to
Figure 1 on page 38).
3.73 In 2003, the DOH conducted a telephone survey of health effects
associated with industries in 914 randomly-selected Cockburn, Kwinana and
Rockingham residents. Among other findings, Cockburn residents had an
increased likelihood of reporting a respiratory condition other than asthma
(3.7 per cent) when compared to the rest of the State (3.1 per cent).255 In
2005, based on Katestone’s computer modelling of ambient air quality in
2003,256 the DOH found that emissions from the Munster Plant should not
pose a health risk to local residents.257
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3.74 In 2010, the DOH conducted a second, small and descriptive health study
of those who made complaints of health effects to Hon Francis Logan.258 The
study showed that there was a: correlation of complaints with trip events and
residents close to the plant and a range of upper and lower respiratory
symptoms. However, the numbers in this study[259], the symptoms are
selfreported[260] and we cannot make definitive conclusions from the study. It
is important to understand that such a study cannot answer the question: are
the symptoms in this individual caused by dust from the plant? An opinion on
such a question can only be given by an expert medical practitioner seeing the
person involved, taking into account a full individual patient history and after
their consideration of other contributing factors.261
3.75 As part of the same 2010 study, the DOH also:

255 259

conducted a survey

of general practitioners within 6 km of the Munster Plant. This survey did not
reveal any “widespread reporting of respiratory symptoms”.262 The number of
patients presenting with “irritant symptoms” was no greater than would be
expected for the spring/summer season.263 ; reviewed the 2006 to 2009 data
from a Health and Wellbeing Surveillance System for any evidence of
increased respiratory conditions in the Cockburn area compared to the rest of
the State, “but there was no such signal.”

264

Twelve adults, out of the 21 households on the list supplied by Hon Francis
Logan, replied to the Department of Health questionnaire. The information
that was obtained through the questionnaire related to 24 people: ibid, p3.260
Five people consented to their doctor speaking to the study’s medical
practitioner about their symptoms. Most of the doctors reported being
uncertain about the relationship between the reported symptoms and
exposure to Cockburn Cement Limited’s Munster plant operations: ibid, p4.

261

3.76 While the results of this study were inconclusive, the DOH remained
concerned about the health effects of the dust emissions from the Munster
Plant: it remains entirely plausible that certain individuals are affected by
emissions. In light of what we know about the health effects of dust and its
possible effect, especially on vulnerable individuals, and also what we know is
emitted on a sporadic basis from the plant—namely, highly alkaline dust—we
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fully support strict regulation to limit the frequency and extent of dust
emissions and the focus of the licence on ensuring emissions do not
unreasonably impact on the surrounding community.265
3.77 To date, the DOH has received only one medical report from a
respiratory physician which posits a link between the patient’s symptoms
(sinusitis and rhinitis) to emissions from the Munster Plant. The letter was
forwarded by the DEC to DOH in 2002.266
3.78 Dr Martin Matisons, Principal Toxicologist, DOH, offered the following
explanation for why the effects of lime dust on surfaces may be more
apparent than the effects on human health: It is likely to have more of an
effect on surfaces that it lands on because it stays there for a longer time. And
also a person that is exposed to it has the opportunity, if they feel an irritant
effect, to move away, so you do not necessarily get a prolonged effect. You
also get
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ibid.

263

the body buffering some of the pH effects, which does not

happen if it lands on a car or on a solar panel.267
3.79 The Committee received evidence about health symptoms which are
allegedly related to the Munster Plant’s dust emissions. However, the
Committee was not presented with any conclusive, independent scientific
evidence establishing a causal link between the dust emissions from the
Munster Plant and those health symptoms.
3.80 The Committee was of the view that, in theory, it is plausible that the
nature and concentration of the dust to which surrounding residents are
exposed may result in many of these people experiencing health problems, if
not now, then at some point in the future. Based on the anecdotal evidence
received, the dust emissions would appear to have both a direct and indirect
(through discouraging outdoor physical activities) impact on people’s health.
However, a more comprehensive, rigorous and peer-reviewed health study
must be conducted for the residents living in the vicinity of the Munster Plant
before any findings can be made in this regard.
Recommendation 2: The Committee recommends that the Government
commission suitably qualified experts to conduct a comprehensive,
rigorous and peer-reviewed health study of the residents living in the
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vicinity of Cockburn Cement Limited’s Munster plant. One of the aims
of this study should be to identify whether emissions from the plant
have caused any of the substantiated health complaints.”
It is the view of epidemiologists in DoH (and an independent academic
epidemiologist consulted on behalf of the local community) that an
epidemiological study is unlikely to provide a definitive answer to the actual
impact on the health of local residents, principally because the sample size is
too small to rule out other variables and patient-by-patient case studies which
look at the individual medical history of each patient is more likely to be
definitive. The present Minister for Health has confirmed departmental advice
that epidemiological studies are of little utility in this situation.
1.2 Report commentary on ‘odours’
On the ‘odour’ issue the Committee reported:
“Nature of the Odour and Gas Emissions 3.86 Submitters have described
the odours allegedly emanating from the Munster Plant as offensive,
unpleasant, foul, acrid, sulphurous, strong, disgusting, unbearable, revolting,
horrendous, burnt, toxic, similar to gun powder, putrid, a stench, choking,
rotten, horrible, gassy, stinging and metallic.
3.87 Students, parents of students and teaching staff at, and, particularly,
visitors to, South Coogee Primary School have noticed a “strong oral metallic
taste” at the school.276 Hon Francis Logan gave the following account of his
experience with the odours: Personally, I have experienced the odour
intensity after a tip-off from a constituent. In turn, I asked a local journalist
to come and experience the odours. Both of us felt we could not breathe
properly due to the overwhelming impact of the odour.277
3.88 CCL advised the Committee that it does not currently have a
“quantifiable measure of potential odour emission”.278 Some odour
investigations done under the guidance of CCL’s environmental consultants
showed that there were some compounds which emit the “typical burnt
matches smell”.279
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3.89 The combined effect of CCL’s licence, the Kwinana EPP and NEPM
(Ambient Air Quality) is that CCL monitors its discharge of the following gases:
sulphur dioxide, nitrogen oxides, hydrogen chloride, hydrogen fluoride and
carbon monoxide.280 The DOH advised that the Munster Plant is not a major
contributor of sulphur dioxide and nitrogen oxides under normal operating
conditions.281
Further: In terms of other gaseous emissions, we are aware that there are
standards set for nitrogen oxides and sulfur oxides in the Kwinana industrial
area, and there is monitoring throughout the Kwinana industrial area for these
gases, and those results show that in this area they are not a problem—so
we have not monitored for them.276
That work is already done by the Kwinana Industries Council, so that there
were not any concerns in terms of those gases.282
3.90 Stack-Air, a company which specialises in the measurement of air
emissions from industrial point sources, including kiln stacks, was also of the
view that nitrogen oxides and sulphur dioxide are unlikely to be significant
stack emissions from the Munster Plant. This is because, “as a general rule”
they are “almost completely absorbed” in the process of making
cement/clinker and lime, which are alkaline processing environments.283
However, this general rule would not apply to the spontaneous combustion of
coal stockpiles at the Munster Plant (see paragraphs 3.103 to 3.107 in this
Report).
3.91 Sulphur oxide emissions can result from the oxidation of volatile sulphur
present in raw materials or through the burning of sulphur-containing fuels.
Ninety-nine per cent of sulphur oxide emissions are present as sulphur
dioxide.284 Sulphur dioxide has a “nasty, sharp smell”.285 It can have an
adverse affect on air quality and, when inhaled, can aggravate the respiratory
system.286 The main source of sulphur dioxide in the air is industrial activity
that processes materials containing sulphur and/or burns fossil fuels
containing sulphur.287
3.92 Nitrogen oxide emissions can detrimentally affect air quality, for
example, by assisting in the production of ground level ozone,288 sometimes
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referred to as ‘smog’. Ozone has been described as having an odour that is
similar to an electric discharge.289 In high concentrations, ozone is “very
toxic”.290 When inhaled in moderate concentrations, ozone can aggravate the
respiratory system.291
According to the Department of Sustainability, Environment, Water, Population
and Communities, the chemicals which react to form ozone come from sources
such as motor vehicle exhaust, oil refining, printing, petrochemicals, lawn
mowing, aviation, bushfires and burn-offs. Motor vehicle exhaust fumes
produce as much as 70 per cent of the nitrogen oxides and 50 per cent of the
organic chemicals that form ozone.292
3.93 Nitrogen dioxide is a “nasty-smelling gas” which is classed within the
nitrogen oxide group of gases. Approximately 80 per cent of the nitrogen
dioxide found in cities is caused by motor vehicle exhaust fumes. The
inhalation of increased levels of nitrogen dioxide can cause respiratory
problems.293
3.94 Hydrogen chloride and hydrogen fluoride are acid gases which are highly
water soluble. Due to their acidic properties, they are strong irritants.294
Cement production is considered to be a minor source of these gases.295
However, Stack-Air advised that chloride and fluoride salts from the seadredged shell-sand used to make lime at the Munster Plant may be present in
stack emissions from the lime kilns.296
3.95 Carbon monoxide is formed when there is incomplete combustion.297 It is
a colourless and odourless gas,298 but can have a detrimental effect on health
and air quality, for example, by contributing to the production of ground level
ozone299. Natural sources of carbon monoxide in the ambient air include
volcanoes and bushfires. The main sources of additional ambient carbon
monoxide are motor vehicle exhaust and some industrial activities, such as
steel-making.300
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Causes of the Odour Emissions
3.96 The figure below provides a history of the odour complaints received by
CCL in relation to the Munster Plant from January 2001 to December 2011:
[figure not included]
Figure 2: History of Odour Complaints received by CCL in relation to the
Munster Plant from January 2001 to December 2011301
3.97 The DEC advised that a specialist odour consultant had previously tested
for stack odour emissions using a “dynamic olfactometry” method. The
measurements revealed that Kilns 3 and 6 are causing the largest odour
emissions, which are likely to be the emissions impacting on the surrounding
community. Anecdotal evidence from the community suggested that the odour
impacts increased around the time of the commencement of water injection
into Kiln 6 in early 2003. This was an attempt by CCL to reduce dust
emissions.302 CCL submitted that studies have also showed that this water
injection system could be the source of some odours.303 However, the DEC
observed that: a few months before the water injection started at Kiln 6, CCL
started using a different shell sand dredger, which increased the amount of
finer shell sand particles being processed, which may have had a higher
organic matter content with the potential to generate odours, both from the
stockpile and lime production.304
3.98 Some testing done under the guidance of CCL’s environmental
consultants showed that, among other things: the use of “dry” shell sand
results in half the odours which are produced when “wet” shell sand is used.
However, increasing the drying time for the shell sand used in Kilns 5 and 6
did not resulted in any significant changes to the odour emissions; and the
2008 installation of a misting system in Kiln 6 to treat odours appeared to
have reduced odours from the kiln.305
3.99 Odour concentration computer modelling was carried out by Katestone in
2004, based on stack tests carried out between May 2004 and some time
before Katestone’s report to CCL in July 2005. The results showed: compliance
with the odour criteria from the DEP for the 99.9th percentile[306] threshold
but compliance the 99.5th percentile criteria of 2 odour units[307] was not
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achieved. Exceedances [sic] of the 99.5th percentile odour criteria were
predicted beyond the buffer zone to the north and north-west of the site.
Maximum odour concentrations were predicted during unstable atmospheric
conditions (daytime convective conditions) with light winds and relatively low
mixing heights.308
3.100 The odour modelling also identified Kiln 6 as the main contributor to
odour impacts.309 The DEC advised the Committee that the guidance
document used by Katestone in 2005 was the EPA’s Guidance Statement
Number 47, Assessment of Odour Impacts from new Proposals, published on
27 July 2005. It was the only relevant guidance document available in
Western Australia and has since been withdrawn.310
3.101 More odour modelling was performed by Katestone in 2010, using the
results from stack tests performed in June 2010. The modelling revealed that
ground level concentrations of odour-causing compounds were within the
standards set by the NEPM (Ambient Air Quality).311
3.102 Despite many studies over several years, CCL still does not know what
is causing the odours.312 The DEC advised that the regulation of odour
emissions is complex and difficult:
Field monitoring depends on the sensitivity of the equipment and/or the
quality of the samples. Most monitoring equipment can only measure
concentrations that are higher than the human nose can detect. As the
concentrations of the odorous compounds in the air … are so low, it is
impossible to measure these with monitoring equipment. As such, the primary
tool to assess odours is computer modelling, based on odour emission
levels.313
3.103 CCL is permitted to use natural gas and/or coal as fuel for all of the
operative kilns at the Munster Plant.314 The use of coal in Kiln 6 started in April
2006.315 Hon Francis Logan submitted that the increased use of coal as a fuel
at the Munster Plant has contributed to the odour emissions due to the
sulphur content in the coal. Apart from the burning of coal in the kilns,
stockpiles of coal around the Munster Plant may also burn through
spontaneous combustion.316 This tendency of coal stockpiles to selfcombust
137

THE FULL STORY
was confirmed by CCL:
There are occasions when the temperature in a coal stockpile increases and
results in a hotspot. This is not a fire and there is no flame with the
hotspot.317
3.104 Hon Francis Logan claimed that the Munster Plant now has 50,000
tonnes of stocked coal: They never had 50 000 tonnes of coal there before; in
fact, they had a tiny little stockpile of coal before 2008.318
3.105 It appeared that, for at least part of a year, the stockpiles can range
from 10,000 to 25,000 tonnes depending on the weather conditions:
As part of its regular coal stockpile management activity, Cockburn Cement is
currently reducing its stockpile from 25,000 tonnes down towards 10,000
tonnes. This is an appropriate response to sustained hot, dry weather
conditions at this time of year, which can increase the incidence of coal
hotspots. Cockburn Cement’s stockpile management strategy ensures that the
older coal is used up, as this is more prone to oxidising and creating hotspots.
Cockburn Cement will expand its coal stockpile in winter months as required
as the incidence of hotspots is reduced in cooler, wetter weather conditions.319
3.106 The DEC acknowledged that the sulphur content in coal could have an
impact on odour. Given this, and the fact that CCL does not know the cause
of the odour emissions, the DEC decided not to increase the allowable sulphur
content of the coal used at the Munster Plant.320 Refer to paragraphs 4.146 to
4.154 in this Report for a discussion about the fuels used at the Munster Plant.
3.107 CCL gave evidence that it has not seen any direct correlation
between coal burning and emissions.321 It argued that offensive odours
could also come from other activities and industries in the local and wider
area, including quarrying and market gardening, not just the Munster Plant.322
CCL’s current attempts and future plans for addressing the issue of odour
emission from the Munster Plant focus on further measurements and
investigations, and are discussed in its submission to the Committee.323”
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1.3 Report commentary on impact on amenity
”3.108 Here is a sample of the comments made by submitters who reside in
the vicinity of the Munster Plant in relation to how offensive ambient odours
have affected their lives:
“we are impacted by this company’s foul odour that we experience on any
given day of the week, including weekends. At times the smell is so strong
that we cannot go outside or have any doors or windows open. This is
extremely hard to explain to my 1 year old son who wants to play outside.”324
“The odour is so offensive to me that I have to go inside to get away from it
and do not go out again until the wind changes direction. I cannot do any
work outside when the odour is present.”325
“We have to keep all windows and doors shut to avoid our home smelling like
a fireworks factory that just burnt down.”326
“We designed our house to take advantage of the sea breeze in order to
reduce electricity consumption and make the house more pleasant in the hot
summer months that we have in Perth. Alas, we did not realise that Cockburn
Cement would regularly impinge on this plan. We have verandas to the North
and East of our house. We are unable to use them to their full potential
because of the intermittent odour when the wind swings round to the south
west. The prevailing wind direction in Perth during Summer afternoons is
south/south-westerly so the time when we wish to open up the house for the
sea breeze coincides with the time when we are most likely to be affected by
Cockburn Cement emissions.”327
3.109 The LIME Action Group gave evidence about how the presence of
offensive odours has frustrated local residents: a very, very sore point to a lot
of people within the area in that when we have friends and relatives over, we
have had to cancel barbecues or move inside, which is quite disgraceful and
very embarrassing at the time. … Probably one of the most concerning things
for all of us at end of the day is that we have to bring our children inside. The
choking smells get that bad sometimes that you actually have to bring your
own children inside and lock them up and shut your windows and doors. That
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affects a lot of people in different ways, I suppose, and all adds to the
frustration about what has been happening.328
3.110 As stated above, CCL was of the view that an amenity effect on the
surrounding community is unavoidable “due to the Munster Plant’s size,
complexity and longevity in the area.”329
1.4 Report commentary on impact on health
“Committee Comment
3.111 The Committee acknowledged that complaints about offensive
odours emanating from the Munster Plant were common amongst the
submissions and that such odours are adversely affecting the amenity
of the surrounding communities.
Impact on Health
3.112 When inhaled, sulphur dioxide can irritate the nose, throat, and airways
to cause coughing, wheezing, shortness of breath, or a tight feeling around
the chest. The Department of Sustainability, Environment, Water, Population
and Communities estimates that most people would feel the worst symptoms
of inhaling sulphur dioxide within ten or 15 minutes. The people who are most
at risk of developing problems if they are exposed to this gas are people with
asthma or similar conditions.330
3.113 As stated earlier, although the Munster Plant is not expected to be a
major source of nitrogen oxide emissions, these gases can adversely affect
health through assisting in the production of ground level ozone. The
inhalation of ozone can: irritate the lining of the nose, airways and lungs.
People who are exposed to enough ozone might feel some pain in their ears,
eyes, nose and throat, and they might start to cough. Chest pains can also
occur in some people. People with asthma might have more attacks and
athletes might find it harder to perform as well as usual.331
3.114 Nitrogen dioxide is one of the gases comprising the nitrogen oxide
group of gases. When inhaled at raised concentrations, it increases the
likelihood of respiratory problems because:

140

THE FULL STORY
Nitrogen dioxide inflames the lining of the lungs, and it can reduce immunity
to lung infections. This can cause problems such as wheezing, coughing, colds,
flu and bronchitis.
Increased levels of nitrogen dioxide can have significant impacts on people
with asthma because it can cause more frequent and more intense attacks.
Children with asthma and older people with heart disease are most at risk.332
3.115 Due to their acidic properties, hydrogen chloride and hydrogen fluoride
are strong irritants.333 Carbon monoxide affects health quite differently to the
acid gases which have already been discussed. Being colourless and
odourless, it is less noticeable and it acts much more insidiously: Increased
levels of carbon monoxide reduce the amount of oxygen carried by
haemoglobin around the body in red blood cells. The result is that vital
organs, such as the brain, nervous tissues and the heart, do not receive
enough oxygen to work properly.
No more than 2.5% of haemoglobin can be bound to carbon monoxide before
some health effects become noticeable. At very high concentrations of carbon
monoxide, up to 40% of the haemoglobin can be bound to carbon monoxide in
this way. This level will almost certainly kill humans. For healthy people, the
most likely impact of a small increase in the level of carbon monoxide is that
they will have trouble concentrating. Some people might become a bit clumsy
as their coordination is affected, and they could get tired more easily.
People with heart problems are likely to suffer from more frequent and longer
angina attacks, and they would be at greater risk of heart attack. Children and
unborn babies are particularly at risk because they are smaller and their
bodies are still growing and developing.334
3.116 Residents in Mevé at Beeliar, Stanford Gardens and, more recently,
around Barrington Street, Spearwood, have complained to Hon Francis Logan
about shortness of breath, the triggering of asthma attacks, nausea and
headaches.335 The LIME Action Group reported similar symptoms and,
additionally, bleeding noses.336 Two of the odour and health-related
complaints made to the Committee were as follows:
“Most days, late afternoon or early evening, my husband and I go for a walk.
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Often this is a very unpleasant experience because of the strong odour and a
burning sensation in my throat. The physical discomfort lasts for a number of
hours and I sleep very badly because of breathing problems.”337
“There is a strong sulphurous smell which in minutes leads to irritation of the
mucous membranes in my throat and nose.”338
3.117 Even if a particular submitter had no specific health complaint relating
to offensive odours, they were concerned about the potential health effects of
the fumes from the Munster Plant.
3.118 As with the health impacts of dust emissions from the Munster Plant,
the DEC submitted that it is aware of reported short-term impacts of odour
emissions on the community, such as irritation to mucous membranes: for
example, watering eyes, coughing, running noses. However, the DEC was not
aware of any long-term (or chronic) health issues associated with emissions
from the Munster Plant.339
3.119 Some of the discussion in paragraphs 3.53 to 3.80 in this Report
relating to the health impacts of the dust emissions is relevant here,
particularly paragraphs 3.61 to 3.63.
Committee Comment
3.120 The Committee acknowledged that complaints about offensive odours
emanating from the Munster Plant were common amongst the submissions
and that such odours have the potential to adversely affect the health of the
surrounding residents.”
1.5 Report commentary on impact on the natural environment
“Impact on the Natural Environment
3.121 Some of the discussion in paragraphs 3.81 to 3.85 in this Report
relating to the environmental impacts of the dust emissions is relevant to this
issue.
3.122 Sulphur dioxide reacts easily with other substances to form harmful
compounds, such as sulphuric acid, sulphurous acid and sulphate particles.340
It is a primary contributor to the formation of acid rain. Nitrogen oxides can
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cause or contribute to a variety of adverse environmental impacts, such as
ground level ozone, acid rain, global warming and water quality deterioration.
Carbon monoxide also contributes to the formation of ground level ozone.341
However, as discussed at paragraphs 3.89 and 3.90 of this Report, the
Munster Plant is not expected to be a major source of sulphur dioxide and
nitrogen oxides.
3.123 Hon Francis Logan submitted that the: ‘carbon footprint’ of CCL has
significantly increased since it switched from primarily natural gas as an
energy source to primarily coal.
1.6 Results of the Inquiry
The 2010 Inquiry led to the installation of ‘baghouse’ filters on Kilns 5
and 6 which was the necessary technological solution to reduce the quantity of
coarse particulates (around 10 μm). However, it did not address the
potentially adverse health effects of fine and ultrafine particulates being
emitted from the kiln stacks. Neither did it address the potential adverse
health effects of inhalation of ‘fugitive’ dust emissions and toxic gases. The
Inquiry recommended the action to be taken to address these issues by way
of “a comprehensive, rigorous and peer-reviewed health study” to ascertain
whether the health of local residents and their children were at risk. If that
report had been undertaken as contemplated by the Committee and findings
made about those possible adverse effects, additional action to protect the
health of the community could have been taken. Instead the local community
and a generation of children have continued to be exposed to particulates and
toxic gases for another 10 years.
2.0 Complaints about the Factory in the period 2016-2020
In December 2016, a Beeliar resident, Karun (Sam) Bhusal, lodged an
Appeal to the Minister for the Environment pursuant to section 103(3) of the
Act against DER/DWER’s recommendations for the conditions to apply in CCL’s
licence to operate the Factory.
In early January 2017, for the purposes of that Appeal, residents living
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immediately adjacent to the Factory were invited to send emails to the Office
of the Appeals Convenor by way of supporting this community action and
relating their personal experiences of living near the Factory.
Further, in 2018, more residents sent emails directly to the Minister for
the Environment relating their experiences of living near the Factory.
The community’s anecdotal experiences can be considered as two groups:
(a) Those residents who refer only to the impacts of CCL’s activities on the
amenity or lifestyle of themselves and their families; and
(b) Those residents who complain specifically as to health impacts upon them
and their families and reciting the symptoms suffered.
2.1 Impacts on Lifestyle
Copies of those statements which contain commentary have been
retained by Cockburn Pollution Stoppers. These statements are very similar
to the complaints considered by the Inquiry in 2010.

It is patently obvious

from these statements that toxic air pollution escaping from the Factory is still
not being properly and effectively regulated by DWER.
2.2 Impacts on Health
Some 64 residents of Beeliar, Yangebup and Munster reported that they
and/or members of their family suffered medical symptoms which they
attribute to exposure to toxic gases and particulates from the Factory. This
followed a letter drop providing them with information about the gases and
particulates being emitted from the Factory and the medical symptoms which
have been associated with exposure to these various toxic gases and
particulates. For the first time residents had ready access to information
which allowed them to “join the dots” between the symptoms they were
suffering and the possible cause - exposure to toxic gases and particulates.
It is important to reiterate that residents are not exposed to just one
kind of toxic gas or particulate but a ‘cocktail’ of many toxic substances which
each contribute to airborne pollution from the Factory. Even though the
contribution of particular toxins will vary, taken together they pose a risk to
human health.
144

THE FULL STORY
2.2.1 Reported symptoms in children
Young girl has regular sneezing associated with white dust deposits. Sheridan
Court, Munster (3.28 km from kiln tower)
Sore throat associated with odour. Randazzo Way, Yangebup (2.2 kms from
kiln tower)
Sore throats in 2016. Students at Metropolitan TAFE, Garner Road, Munster
(977 m from kiln tower)
Runny noses and coughing associated with dust. Rockingham Road, Munster
(1.57 km from kiln tower)
Two children developed breathing problems since moving to Waylen Square,
Beeliar (1.4 km from kiln tower) Beeliar
Boy on antibiotics for 4 months because of constant cough that doctors cannot
explain. Giralia Gardens, Beeliar (2.09 kms from kiln tower)
Two and a half year old boy has daily cough. Asthma-like symptoms but
doctors have tried 3 different medications without improvement. Black Swan
Rise, Beeliar (2.06 kms from kiln tower)
Boy whose asthma is aggravated by dust. Giralia Gardens, Beeliar (2.09 kms
from kiln tower)
Boy’s allergy to dust got worse since moving to Beeliar.
8 year old boy. Coughing and wheezing when out riding his bike, not
asthmatic. Symptoms stopped since bike riding around home. Hopbush Way,
Beeliar (1.62 kms from kiln tower)
Girl visitor had asthmatic reaction. Plumosa Ave, Beeliar (< 1.9 kms from
kiln tower)
10 month old boy with a number of hospital admissions with undiagnosed
asthma, wheeze type bronchiolitis and severe respiratory problems (on
inhaler preventer and Ventolin. Otherwise healthy apart from repetitive
respiratory illness. Bafile Lane, Beeliar (< 1.49 kms from kiln tower)
Boy (now 11) diagnosed with multiple chronic medical conditions. Common
variable immune deficiency, bronchiectasis, asthma and environmental
allergies. Dramatically worsened since moving to Beeliar. Many hospital
admissions. Asthma flares up frequently when playing outside. Redheart
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Way, Beeliar (1.65 kms from kiln tower)
8 year old girl (now 11) has persistent and chronic cough. Developed since
2009 when moved to Beeliar. Doctors cannot diagnose it, not allergies or
asthma. Coppito Circle, Beeliar (1.81 kms from kiln tower)
Onset of respiratory problems associated with odour and onset of respiratory
distress when outside and odour detected. Symptoms resolved when family
moved away from the area. Buttercup Way, Beeliar. (2.53 kms from kiln
tower)
Aggravation of asthma associated with odour. Black Swan Rise, Beeliar (1.90
kms from kiln tower)
7 year old boy. Aggravation of asthma. Hospitalised for 3 days after severe
attack. Doctors don’t know his triggers. Not flu, not sport induced.
Yangebup.
Two children in family have asthma. Ningaloo Rise, Yangebup. (2.16 kms
from kiln tower)
Girl has onset of asthma and lung problems since moving to Munster in
2009. Coogee Road, Munster. (about 1.57 kms from kiln tower)
5 year old. Onset of, and diagnosis, of asthma in youngest child. Minori
Gardens, Yangebup (2.27 kms from kiln tower)
Teenage girl diagnosed with asthma. Active, athletic, spends a lot of time
outdoors. (1.12 kms from kiln tower)
Eyes
Visiting daughter and nephews get sore eyes and blocked noses. Possum
Glade, Beeliar (2.61 kms from kiln tower)
Watery eyes. Pardalote Court Beeliar (1.6 kms from kiln tower)
Nose
Constant blocked nose, sinus. Pardalote Court, Beeliar (1.6 kms from kiln
tower)
Skin
Children in family have hives. Ningaloo Rise, Yangebup (2.16 kms from kiln
tower)
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Neurological
Dizziness, weakness and difficulty breathing. Pardalote Court, Beeliar (1.6
kms from kiln tower)
Dizziness, throat closes a lot and choking on food. Britannia Ave, Beeliar
(1.09 kms from kiln tower)
Vomiting
8 year old boy vomits so frequently it contains blood. Misses a lot of school.
Gordona Parade, Beeliar (1.89 kms from kiln tower)
Boy suffers from projectile vomiting. Seascape View, Yangebup (2.37 kms
from kiln tower)
2.2.3 Reported symptoms in adults
Respiratory
General comment about health suffering from exposure to dust. Lived in
Cincotta Loop, Beeliar (1.39 kms from kiln tower) and now at Lomax Court,
Beeliar (1.71 kms from kiln tower)
Suffer from dust. Bafile Lane, Beeliar (1.48 kms from kiln tower)
Regular sneezing, sinus congestion and irritation. Symptoms disappear after
leaving the area for work or otherwise. Resident associates symptoms with
white dust deposits. Sheridan Court, Munster. (3.28 kms from kiln tower)
Wake up with ‘phlegmy’ throat. Doctors could not diagnose. Bronzewing
Link, Beeliar (2.0 kms from kiln tower)
Sore throat. 2016. Staff at Metropolitan TAFE, Garner Road, Munster (977
ms from kiln tower)
Sore throat associated with odour. Randazzo Way, Yangebup (2.2 kms from
kiln tower)
Breathing issues. Beeliar. Extract from email 1 October 2017 from this
resident. ”The dust emissions must be very high right now as everyone in
my family has woken up sneezing and itching their eyes. I have burning and
blood in my nose. I think cockburn cement should be contacted this morning
as it seems worse than usual.”
Breathing difficulties and occasional vomiting. Beeliar

147

THE FULL STORY
Breathing difficulties. Foul taste and grit in mouth. East Churchill Ave,
Beeliar (1.36 km from kiln tower)
Breathing difficulties. Admitted to Murdoch Emergency. Lived in area for 7
months. Never happened before. Riverina Parade, Munster (< 1.98 km from
kiln tower)
Difficulties breathing associated with sulphur odour. Leave home and area
until wind changes direction. Peregrine Circle, Beeliar (1.8 km from kiln
tower)
All 4 family members have had worsening breathing difficulties (husband
consulted doctor for onset of wheezing), constant coughing, blowing of
noses. Symptoms relieved when spent a week away and returned with a
few hours of returning to Beeliar. Cockatiel Way Beeliar. (1.8 km from kiln
tower)
Breathing/respiratory illnesses. Peregrine Circle, Beeliar (1.72 km from kiln
tower)
Blocked nose. Regalia Vista, Beeliar (1.73 km from kiln tower)
Blocked nose and breathing difficulties requiring nasal spray and puffer. No
symptoms living elsewhere before. Yangebup
Grandmother developed breathing difficulties. Plumosa Avenue, Beeliar (<
1.9 km from kiln tower)
Recurrence of breathing difficulties. Firbank Road, Beeliar (2.05 km from kiln
tower)
Coughing, sniffing. Peraldini Court (<1.48 km from kiln tower)
Coughing, difficulty breathing at times, shortness of breath and wheezing
(while not exercising). Not asthma, investigated but no cause found. Beeliar
Onset of constant coughing, not asthmatic, non smoker, Tindal Ave,
Yangebup (about 1.48 km from kiln tower)
Choking feeling. Yangebup
Sneezing and burning sensation in throat. Mannikin Heights, Beeliar (1.5
kms from kiln tower)
Throat feels ‘steamed’ associated with odour. Dugong View, Yangebup (1.96
kms from kiln tower)
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Sore nose and throat. Malleefowl Link, Beeliar (1.94 kms from kiln tower)
Constant irritated throat, causing coughing, runny nose and need to clear
throat all the time. Symptoms worsening. East Churchill Ave, Beeliar (1.36
kms from kiln tower)
Constant coughing. Associated with odour. Hopbush Way, Beeliar (less than
1.72 kms from kiln tower)
Constant coughing and sneezing. Possum Glade, Beeliar (2.62 kms from kiln
tower)
Developed symptoms of runny nose and constant flu-like feeling. Gordona
Parade, Beeliar (1.76 kms from kiln tower)
Sleeping very poorly because of breathing problems. Dugong View,
Yangebup (1.96 kms from kiln tower)
Chesty cough. Congdon Ave, Beeliar (1.55 kms from kiln tower)
Aggravation of allergies with breathing difficulties at night associated with
odour. Beeliar
Diabetic developed mild asthma and ongoing breathing problems. Doctors
could not explain. Gordona Parade, Beeliar (1.87 kms from kiln tower)
Aggravation of asthma. Black Swan Rise, Beeliar (1.90 kms from kiln tower)
Aggravation of asthma. Associated with dust. Figtree Avenue, Munster (1.5
kms from kiln tower)
Aggravation of asthma. Firbank Road, Beeliar (2.05 kms from kiln tower)
Aggravation of asthma. Salina Way Yangebup (2.33 kms from kiln tower)
Aggravation of asthma. Regular coughing and breathing difficulties. Coppito
Circle, Beeliar (< 1.77 kms from kiln tower)
Aggravation of asthma. Yangebup.
Onset of asthma associated with odour.
Onset of asthma-like symptoms. Not diagnosed. Britannia Ave, Beeliar (1.08
kms from kiln tower)
20% loss in lung function found in regular screening in first year of living in
Yangebup. Tidewater Close, Yangebup (2.22 kms from kiln tower)
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Aggravation of asthma now requires machine to sleep easy at night. Triller
Lane, Beeliar (1.95 kms from kiln tower)
Nose
Moderate irritation of sinuses not experienced in locations well away from
CCL. Congdon Ave, Beeliar (< 1.68 kms from kiln tower)
Constant stuffy nose requiring installation of air purifiers in bedrooms.
Britannia Ave, Beeliar (1.08 kms from kiln tower)
Sneezing, runny nose (never before moving to Yangebup). Bayview Terrace,
Yangebup (2.22 kms from kiln tower)
Nose bleed. Doctor could not diagnose cause. Giralia Gardens, Beeliar (2.09
kms from kiln tower)
Blocked sinuses, cannot breathe through nose. 800 Rockingham Road,
Henderson. Business (1.0 km from kiln tower)
Eyes
Eye irritation associated with strong odour. Gordona Parade, Beeliar (1.87
kms from kiln tower)
Itchy eyes. East Churchill Ave, Beeliar (1.35 kms from kiln tower)
Red eyes and reduction in vision. Tindal Ave, Beeliar (1.92 kms from kiln
tower)
Visual disturbances. Gordona Avenue, Beeliar (1.87 kms from kiln tower)
Eye soreness. Mannikin Heights, Beeliar (1.48 kms from kiln tower)
Weeping eyes. Never happened before moving to Yangebup. Bayview
Terrace, Yangebup. (2.22 kms from kiln towers)
Sore, watering eyes. Coppito Circle, Beeliar (< 1.77 kms from kiln tower)
Watery eyes. Sheridan Court, Munster (3.26 kms from kiln tower)
Wake up with sticky, gooey eyes. Bronzewing Link, Beeliar (2.0 kms from
kiln tower)
Watery and irritated eyes. Laurina Way Beeliar (1.75 kms from kiln tower)
Cryptogenic Organising Pneumonia diagnosed. Not attributed to
environmental pollution. Preston Drive, Munster (2.34 kms from kiln tower)
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Skin
Skin rash. Plumosa Ave, Beeliar (< 1.88 kms from kiln tower)
Skin issues. Gordona Parade, Beeliar (1.89 kms from kiln tower)
Constant skin problems. Beeliar
Allergies continue to be constant. Possum Glade, Beeliar (2.58 kms from kiln
tower)
Constant allergic reactions from the dust. Peregrine Circle, Beeliar (1.72 kms
from kiln tower)
Eczema. Bundegi Grove, Yangebup (2.08 kms from kiln towers)
Neurological
Headaches associated with strong odour. Giralia Gardens, Beeliar (2.09 kms
from kiln tower)
Headaches, bad sinus, dizziness and nausea. No problems in former
residences in Attadale, Quinn’s Rocks, Winthrop, South Fremantle. Regalia
Vista, Beeliar (1.73 kms from kiln tower)
Dizziness and headaches associated with odour. Hopbush Way, Beeliar (<
1.71 kms from kiln tower)
Headaches. Disappear when left the area temporarily. Sheridan Court,
Munster (3.27 kms from kiln tower). Also previously experienced in Turfan
Way Munster (<3.25 kms from kiln tower).
Headaches. Peregrine Circle, Beeliar (1.72 kms from kiln tower)
Debilitating headaches on a daily basis. Beeliar
Recurring headaches. Beeliar
72 year old. Constant sore throat, fatigue, go to bed to recuperate –
symptoms similar to glandular fever. Tested. Not glandular fever. Neighbour
has similar symptoms. Sandpiper Loop, Yangebup (2.91 kms from kiln
tower)
Constant ‘migraine-type’ headaches, severe fatigue, weakness, sense of
confusion. Seascape View, Yangebup (2.36 kms from kiln tower)
Lethargy, brain fog and depression. Bundegi Court, Yangebup (2.04 kms
from kiln tower)
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Psychological
Considerable distress. Mannikin Heights, Beeliar (1.48 kms from kiln tower)
Anxiety. Peregrine Circle, Beeliar (1.72 kms from kiln tower)
Feeling sick and unhappy associated with odour. Rockingham Road, Munster
(<1.54 kms from kiln tower)
Other
Lived in Britannia Ave, Beeliar since 1994. In 1998 bad chest pains and
admitted to hospital. No cause diagnosed. On referral respiratory specialist
found lower section of left lung clogged. Tested. Not cancer. Several years
later follow-up check found left lung clogged. Admitted to hospital.
Operation. Left lung drained cancer found. Chemotherapy. Had to leave work
at age 73. Wake up with severe headaches past 15 years. Bedroom
windows face CCL factory. Bloodshot eyes. Symptoms of prostate cancer in
2017/8 (1.13 kms from kiln tower)
2.3 Symptoms associated with toxic gases and particulates emitted
by the Factory
The list of reported symptoms is consistent with exposure to toxic gases and
particulates, as follows:
2.3.1 Respiratory and nasal symptoms
Breathlessness, constant/repetitive coughing, chesty cough, aggravation of
asthma, sinus congestion, running nose, excessive/build up of phlegm,
bronchiolitis, exacerbation of bronchiectasis, sneezing, onset of asthma, loss
of lung function, wheezing, constant blocked nose, bronchitis (use of
machine required), nose bleeds, pneumonia, acute respiratory symptoms
requiring hospitalization.
These symptoms are also consistent with exposure to: SO2, NOx, HCl, VOCs,
PAHs, HF and particulates (such as those containing certain heavy metals,
coal dust, quicklime, lime kiln dust, shell sand, and/or Portland cement).
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Quicklime and Portland cement dust are strongly alkaline (12 pH.)14
2.3.2 Throat symptoms
Constant dry throat, burning sensation in throat, constant irritated throat,
sore throat were reported.
These symptoms are also consistent with exposure to: SO2, NOx, HCL,
VOCs, PAHs, HF and particulates (such as those containing certain heavy
metals, coal dust, quicklime, lime kiln dust, shell sand, and/or Portland
cement).
2.3.3 Eye symptoms
Irritation in eyes, red eyes, reduced sight, eye soreness, itchy eyes, weeping
eyes, watery eyes,’ sticky’ eyes were reported.
These symptoms are consistent with exposure to particulates (in particular,
Portland cement, quicklime and certain heavy metals), HCl, VOCs and/or,
PAHs. Symptoms such as reduced sight and vision disturbances are
particularly associated with CO exposure (see the paragraph numbered 1.2
in Section 3).
2.3.4 Skin symptoms
Skin rash and eczema were reported.
These symptoms are also consistent with exposure to particulates (in
particular, Portland cement, quicklime and certain heavy metals); HCl,
VOCs, PAHs and certain heavy metals referred to in paragraph 3.0 in Section
3.
2.3.5 Neurological/psychological symptoms
Recurrent/constant headaches, migraine headache, dizziness, nausea, brain
fog, sense of confusion, depression, weakness/extreme fatigue/lethargy.

14

Annexures ZK and ZP. CCL’s Material Safety Data Sheets
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These symptoms are consistent with exposure to CO, VOCs and/or some
heavy metals (e.g. mercury).
2.3.6 Other symptoms
Frequent vomiting (2 children in different families), frequent vomiting with
blood in vomit (one child), constant flu-like symptoms, aggravation of
diagnosed common variable immune deficiency (one child), aggravation of
heart problems (one person) and elevated blood level of mercury levels (one
person).
The symptoms are also consistent with exposure to toxic gases and, in the
case of mercury, exposure to airborne particulates containing mercury or
certain other heavy metals.
3.0 Conclusions
Although it may not be possible to identify the particular toxic
substance causing each complaint, the available anecdotal evidence
establishes that residents are suffering a variety of respiratory, skin, eye and
neurological symptoms and that local air pollution is more likely than not to
be the main cause. Several residents have reported they were symptomfree before moving near the Factory and others report the symptoms
disappear when they spend time away from the area but flare up again when
they return.
This evidence is strongly suggestive that the symptoms of ill health
recorded by the Inquiry are still being suffered by residents and by a new
generation of children.

In a decision by the Appeal Convenor in Appeals

against DWER’s recommended conditions for CCL licence it was noted that:
“…the use of odour dispersion modelling to attempt to prove the
absence of an adverse effect from an existing facility when community
complaint data are available is not supported in other jurisdictions.”
By similar reasoning, when community complaint data is available
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about medical symptoms from exposure to toxins the use of toxin emission
predictions in an attempt to prove the absence of an adverse effect from an
existing facility should not be supported. In other words, the community
should be believed and not predictions made by CCL’s paid consultants.
Although there is still a “lack of scientific certainty” as contemplated by
section 4A 1 of the EP Act, that “… should not be used as a reason for
postponing measures to prevent environmental (including human health ed.)
degradation.” and the precautionary principle must be applied.
In 2010 the Government was prepared to act to require CCL to install
“baghouse” filters on Kilns 5 and 6 at a reputed cost of $46 million, even
though the medical evidence of ill health was anecdotal and not proven with
scientific or medical rigour (see paragraph 3.80 of the Parliamentary Inquiry,
supra).
In 2020 the ‘precautionary principle’ enshrined in the Object of the EP
Act should be applied to toxic gas and particulate emissions, based on the
available anecdotal evidence from local residents, the scientific and medical
literature about the health effects of exposure to the toxic gases and
particulates emitted by the Factory, CCL’s Material Safety Data Sheets, NPI
records and the tests referred to in Section 5.
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Section 5 The Tests
For more than 20 years CCL has denied that particulate fallout and
‘odours’ from the Factory have been causing a legal nuisance to its
neighbours.
Local homeowners have been unable to stop this nuisance because they
do not have the financial resources individually to have CCL restrained by
Court injunction or to obtain an order that the CCL pay them damages to
compensate them for the loss of amenity. Further, DWER and its
predecessors have failed to enforce conditions 20, 21 and 22 of the 2012
iteration of CCL’s licence which relate to the unreasonable interference
with (amongst other things) the “convenience, comfort or amenity” of
CCL’s neighbours. Neither DWER nor its predecessors have sought to
enforce the provisions of the EP Act which prohibit CCL from emitting
highly alkaline particulates (i.e. Portland cement and quicklime) which
constitute a nuisance to adjoining land owners.
This lack of effective government action has made, and continues to
make, local residents very angry and frustrated. They are regularly
affected by odours and particulate fallouts of coal dust, Portland cement
dust, lime kiln dust and quicklime dust. Some residents affected by
frequent odours and dust fallouts from the Factory expressed their
feelings on the subject in emails they sent to the Office of the Appeals
Convenor in the early months of 2017. They set out, often in some
detail, the inconvenience, discomfort, loss of amenity and additional costs
they suffer from having to deal with pollution from the Factory.
In December and January 2018 several dozen more residents
communicated directly with the office of the Minister for Environment to
vent their continuing frustration with the lack of action by DWER to
constrain CCL’s pollution.
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1.0 Odours
1.1 Action to regulate odours
Following continuing daily complaints from the local community
about odours coming from the direction of the Factory in the prevailing
wind, the 2012 iteration CCL’s licence (L4533/1967/15) was amended to
require CCL to undertake a community odour survey (COS) and to verify
the source of odours which were the subject of complaints by the local
community. Condition 63 required CCL to create and submit an Odour
Verification Plan (OVP) by 30 April 2015, designed to verify the chemical
composition of emissions from the kiln stacks and other ‘point sources’.
Condition 64 required CCL to carry out the OVP and provide a final report
to the CEO detailing the results by 28 August 2015.
CCL engaged the local community to participate in the COS and in
good faith they did so in the belief that the results would prove what they
had been saying for years - the odours came from the Factory. The
community hoped that CCL was also acting in good faith. The results of
the COS were never published by CCL and it successfully resisted an FOI
application for its release (as being ‘commercially valuable’ information).
The COS was assessed by one of DER’s Technical Experts but that report
was also withheld from publication.
Following an FOI application by a local resident, DWER released a
redacted copy of their Technical Expert’s report which found a number of
shortcomings in the methodology used by CCL. He found that:


only a limited number of measurements had been taken by CCL
which reduced the reliability of CCL’s statistics



the number of measurements taken in the evenings and night when
most complaints were made was grossly underrepresented (10
nights and mornings out of 149 measurement cycles)



some points were surveyed months apart and not evenly spaced as
per the recommended standard



odour impacts were underestimated because regular odour impacts
at particular times were not captured as measurements had not
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been not taken at these times in the areas affected.
Despite these limitations, the expert concluded that:
“…CCL odours can impact at significant frequencies and durations with
significant odour intensities at areas surrounding the facility… When
correlating COS report data with the FIDOL parameters (for Frequency,
Intensity, Duration, Offensiveness and Location) that characterize odour
annoyance, it is reasonable to conclude that CCL odours are contributing
to a loss of amenity for impacted residents.” CCL rejected the report by
DER’s technical expert and continued to assert that the Factory was not
the source of odours detected in the community by local residents and
DER officers. Community anger ultimately led DWER to conduct its own
community odour survey in the first half of 2019.
CCL had engaged consultants for the purposes of carrying out its OVP.
The results were recorded in a document prepared by CCL entitled
“Munster Odour Verification Plan” and dated April 2015. This document
comprises 12 pages of preamble and methodology plus numerous
appendices. CCL successfully resisted an FOI application to release the
results of the OVP report on the ground it was commercially valuable
information. All data relating to the tests conducted and the results
(about 125 pages) were redacted from the copy released to the FOI
applicant.
Two of DER’s Technical Experts conducted a review of CCL’s OVP and
results. They came to the following conclusion:
“Based on our analysis of ambient data collected by DER and emissions
data provided by CCL, we are jointly of the view that the only reasonable
inference that can be drawn, to our knowledge, is that the odours and
elevated concentrations of chemicals detected by DER in the field during
the study were caused by stack emissions from CCL.”
They also found that on 15 June 2015 at Coogee Park, of the 113
industrial odours recorded on that date, 81 were attributable to CCL’s
stack emissions. These emissions included formaldehyde (a VOC with a
strong pickle-like odour), acrolein (a VOC with a piercing, acrid odour like
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burnt fat), acetaldehyde (a VOC with a smell like oxidised apples or acetic
cider) and carbonyl sulfide (a gas with a sulphurous odor which has a low
detection threshold of 55 parts per billion). On that date the carbonyl
emissions from kiln 5 were up to 100 milligrams per cubic metre
(mg/m3).
They stated that it is well known that emissions of sulphur dioxide and
particles from natural gas combustion are negligible compared to coal.
They also stated that a study had found that total oxides of nitrogen may
be reduced by injecting natural gas into the kiln. They also found:
“On 23 June 2015 Kiln 5 was running on natural gas. Compare[d] to other
monitoring days, ambient concentrations and stack emission levels of the
CO [carbon monoxide] were low and no odour events were observed
during this date.”
A later test conducted on 8 July 2015 in which CCL told DER officers that
Kiln 5 was running on gas for most of the afternoon, “…the majority of
CCL odours were observed during this period.” DER officers had to rely
on the accuracy of CCL’s statement as CCL had unsupervised control over
the coal/gas fuel mix being used at the time.
It does show, however, that it has been possible to eliminate kiln odours
at the Factory by burning only gas.
Notwithstanding this work, CCL also rejected this report by DER’s
Technical Experts and still did not accept that the Factory is responsible
for odours which are the subject of complaints by local residents.
1.2 Community Appeal
Following publication of the 2016 Decision Report, a local resident
appealed against certain proposed conditions for CCL’s licence. In the
Appeal Convenor’s decision on that appeal (and appeals by CCL and City
of Cockburn) it was noted that:
“…the use of odour dispersion modelling to attempt to prove the
absence of an adverse effect from an existing facility when community
complaint data are available is not supported in other jurisdictions.”
In other words, complaints by a local community about odours from
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a nearby facility is the proper basis upon which DWER should base
regulatory decisions, not CCL’s “modelling” predictions that there are no
such odours attributable to the Factory.
Ultimately, following this ‘community’ appeal against the conditions
for CCL’s 2016 licence, and CCL’s intransigence in accepting the Factory
was responsible for odours, DWER undertook a community odour survey
itself in the first half of 2019. DWER has not yet published the results of
this survey.

An FOI application was submitted on 14 April 2020 to obtain

the results of that survey and the results are awaited.
2.0 Dust Events
2.1 Proof of ‘fugitive’ dust emissions
CCL denies that particulates from the Factory are escaping its
boundary and entering the community.
In October 2016, and confronted with the evidence, CCL admitted that it
had discharged at least 240 kg of its quicklime product from the kiln
stacks over the properties of residents in Beeliar. This occurred because
of its failure to ensure that a monitor was in operating order so its shift
employees were unaware of the discharge for some time. This event was
reported in the local newspaper. This pollution incident is an example of
active kiln emissions of quicklime, rather than fugitive (i.e. windblown)
emissions.
Despite such evidence and its own admission of culpability, CCL continues
to publicly deny that the Factory is the source of particulate emissions
falling in the surrounding community.
2.2 Dust Tests
2.2.1 2016 Tests
Although CCL denies that it has been, and is, causing a nuisance to
its neighbours by allowing particulate emissions to escape the Factory and
fall on adjacent land, both the City of Cockburn and individual residents
have had dust samples from these “fallout events” tested by independent
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analytical laboratories.
In early 2016 the City of Cockburn commissioned the State
Government ChemCentre to undertake tests on a dust sample supplied by
a resident. It was found that the sample was insufficient for detailed
analysis (and contained some hair and other foreign matter) but the
elements contained in it and the proportions of each in the sample were
able to be identified.
The sample was found to contain calcium (55.3%) sodium (12.4%)
aluminium (11.2 %) Iron (9.1%) sulfur (5.5%) magnesium (3.7%)
potassium (1.5 %) phosphorus (1 %) strontium (0.3 %) barium (0.09%)
and lead (0.02 %).
CCL’s quicklime product contains calcium compounds (75-95%),
aluminium oxide (0-2%) magnesium oxide (3-6%) and iron oxide (01%).
In other words, the sample contained 4 of the 5 elements (79.3%) in
CCL’s product. The element profile of this sample suggests that it
contained quicklime.
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2.2.2 2017 Tests
In July 2017 a local community group, Cockburn Pollution Stoppers,
arranged for the NMI in Sydney to test samples of dust collected from the
exteriors of four residences in Beeliar. The dust was not collected in soil
or from soil but from hard, exterior surfaces such as outdoor furniture,
cars parked in the open, children’s play equipment and the like. Each
dust sample therefore contained only particulates which were recent
windblown deposits, accumulated over a period of a day to about a week.
These residences are located north and north-east of the Factory at
distances of 1460 ms., 2,010 ms., 2260 ms. and 2290 ms. from the kiln
stack at the Factory. When the prevailing wind is from the south-southwest to south-west (mostly in summer) any ‘dust’ blown from the Factory
can fall on these residences. Three of the residents had found unusual
deposits of very fine, light grey dust on exterior hard surfaces and one
had found this dust on his motor vehicle parked at home.
The samples were collected using a written protocol to ensure a
‘chain of evidence’ was established linking the collection of the sample to
the sample actually tested. Each of the four samples was tested for the
presence of aluminium (Al), calcium(Ca), chromium (Cr), iron (Fe),
magnesium (Mg), silicon (Si) and sulphur (S).
All four samples were found to contain these seven elements. This
chemical element profile is consistent with the main elements in CCL’s
Portland cement product, being a fine light grey dust.
Portland cement usually contains compounds containing five of
these elements; being, Al, Ca, Fe, Si and S. Most of it (about 54%-79%)
is various compounds containing calcium.

CCL’s Portland cement

product contains these same elements plus a very small amount of Cr. It
also contains a small percentage of other elements from blast furnace
slag, which are not identified in CCL’s Material Safety Data Sheet on this
product. The presence of Cr in all four samples of ‘dust’ suggests that
CCL’s Portland cement product was a component of each dust sample.
CCL’s quicklime product contains compounds of these same
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elements plus some Mg (3-6%). Its predominant constituents are
calcium compounds (75- 95%).
All four samples were found to contain predominantly calcium (60-80%),
including Cr (0.02%) and Mg (4%). This chemical profile suggests that
the four ‘dust’ samples also contained CCL’s quicklime product
2.2.3 2018 Tests
In January 2018, NMI conducted tests on ‘dust’ samples collected
(using the ‘chain of evidence’ protocol) from the exteriors of another four
local residences. Two of these residences are in Beeliar (2,520 ms. northnorth-east and 2190 ms. north-east of the kiln stack), one in Yangebup
(2,640 ms north-north-west of the kiln stack) and one in Munster (1,520
ms. north-west of the kiln stack). The same seven elements were tested
for and were identified in all four samples. These tests confirmed that
‘dust’ falling at these homes also contained the same elements as CCL’s
Portland cement and quicklime products.
Again, in February 2018, NMI conducted tests on more ‘dust’
samples from different four Beeliar residences. These samples varied in
colour being variously described as dark grey (1,830 ms. north-east of
the kiln stack), brown/black (2,340 ms. north-east), dark/brown (2,210
ms. north-east) and grey/light (985 ms. north). On this occasion the
range of tests was extended to check for some heavy metals known from
NPI records to be produced at the Factory. These additional elements
were arsenic (As), cadmium (Cd), lead (Pb) and mercury (Hg).
These tests yielded similar results to the earlier tests. However, all
samples were also found to contain Pb and Ar, one contained Hg as well
and another also contained Cd. It is highly unlikely that ‘ordinary’ local
windblown dust in the environment landing on outside furniture, cars,
children’s play equipment and the like would contain each of the same
elements in similar proportions to quicklime and Portland cement plus Cr,
Mg and S which are specific to CCL’s products. This dust was also found
to contain the most toxic heavy metals that CCL has consistently
disclosed to the NPI that it emits at the Factory. These results added
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further weight to the view that ‘dust’ containing not only CCL’s products
but also coal dust and lime kiln dust (which contain heavy metals), known
to be stored in large open dumps at the Factory, were also escaping and
being deposited as local ‘dust’.
In April 2018, NMI conducted tests on samples of coal, lime kiln
dust, Portland cement clinker dust and waste water from the Factory.
These samples were tested for the presence and quantity of the most
common heavy metals found in coal and steel refinery slag (a constituent
of Portland cement clinker). The samples were tested for the presence of
antimony (Sb), As, barium (Ba), beryllium (Be), Cd, cesium (Cs), Cr,
cobalt (Co), copper (Cu), Pb, manganese (Mn), Hg, nickel (Ni), S,
titanium (Ti) and uranium (U). The range of tests was limited to these
elements because of cost. The Portland cement clinker dust sample was
found to contain all of these elements. The coal sample contained all bar
three (Sb, Cd and Cs) which were below the limit detectable by the test
used. The lime kiln dust sample was found to contain all these elements
bar five (Sb, Be, Cd, Cs and Hg) which were below the detectable limit.
The waste water sample from the truck bay area was found to contain 11
of the elements, the other seven (Sb, Be, Cd, Cs, Co, Pb and U) being
below the detectable limit.
The known information about activities at the Factory and these tests
showed that:
1. heavy metals contained in CCL’s coal dust would escape the
Factory and enter the local community if coal dust in the large open
stockpile was picked up by strong winds from the south, south west or
south east;
2. carbon particulates containing heavy metals created by the
burning of this coal would enter the community if any particulates were
small enough to pass through the baghouse filters or if the baghouse
filters were offline for any reason while the kilns were in operation;
3. heavy metals in lime kiln dust would escape the Factory and
enter the community if it was picked up from the open waste dumps by
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strong winds from the south, south-west or south-east.
4. heavy metals in very fine Portland cement clinker dust would
escape the open shed where it is ground and screened and enter the
community if it was picked up by strong winds from the south, south-west
or south-east.
When considered in conjunction with the tests of February 2018, it
seemed clear that heavy metals in coal dust, carbon particulates, lime kiln
dust and Portland cement dust were entering the community and falling
around residents’ homes.
2.3 Community Response to Dust Tests
Following the dust tests the community then tried to engage with
DoH to conduct a detailed investigation of the health of local residents as
there were concerns residents were inhaling particulates emitted by the
Factory and that the presence of heavy metals in very small particulates
would not only cause adverse respiratory effects but could cause long
term serious diseases such as cancer if these heavy metals entered the
bloodstream. There was also concern that children would be at particular
risk and very young children may ingest this dust as well. DoH took the
view that the results of the ‘dust’ tests were below the Residential A level
Standard for heavy metals in soil so there was nothing of concern in the
results. This view runs contrary to scientific studies:
“… studies show that the analysis of air, water and soil samples
yield data that is worthless for assessing the health hazards of
environmental pollution, as the actual degree of heavy metal
contamination may vary widely in a given area”.15
“Accordingly, the biological monitoring of heavy metals pollution for
human exposure is of the optimal choice for researchers.”16
After community pressure DWER finally agreed to conduct another

15

Srogi K. “Hair analysis for monitoring environmental pollution and the resulting human exposure to trace
metals: An overview”. Environ. Risque Santé 2006;5:391-405.
16
“Assessment of Typical Heavy Metals in Human Hair of Different Age Groups and Foodstuffs in Beijing,
China” Gang Liang, Ligang Pan, and Xinhui Liu. Int. J Environ Res Public Health. 2017 Aug: 14(8):914.
website: www.ncbi.nlm.nih.gov
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round of ‘dust’ and ‘odour’ tests in the first half of 2019. It established a
‘Community Odour and Dust Monitoring Program’ and a ‘Light Detection
and Ranging (LiDAR) Program’ to monitor dust emissions in the local
area. DWER also installed dust monitors (two Tapered Element
Oscillating Microbalances and one Beta Attenuation Monitor to measure
the quantity of ‘dust’ and the size of the particulates (PM10 and PM2.5)
on a continuous basis. They also installed several collection ‘plates’ in the
area to collect dust fallout.
2.4 Results of DWER Tests in 2019
DWER had not published the results of these tests by April 2020 and
it then began to consider potential variations to CCL’s licence without
regard for the community’s interest in having input into those conditions,
contrary to its undertaking to the community that: “We wish to thank the
69 volunteers who logged their odour and dust reports last year and look
forward to sharing DWER’s reports with them later this year.17
In April 2020 an FOI application was submitted to DWER to release the
results of its tests after it failed to abide by its undertaking to release the
results to the community.
In individual community meetings with interested residents, DWER
representatives were not amenable to listening to residents as to what
tests they considered were necessary to properly assess the impact of
CCL’s polluting activities. Despite numerous meetings and
correspondence with DWER and DoH by Cockburn Pollution Stoppers and
other interested residents, the community was unable to make any
progress in getting effective action taken by either Department to stop
CCL burning coal.
It is scientifically and medically incontrovertible that burning coal
causes the emission of large quantities of toxic gases and particulates
containing heavy metals which can be inhaled and pose a health risk to
those who inhale these pollutants. Children are at particular risk.

17

“Cockburn Area Air Monitoring Plan”. DWER website: der.wa.gov.au
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DWER was asked to:
1. Conduct laboratory tests on dust it collected to determine if there were
heavy metals in the dust and, if so, which heavy metals.
DWER stated it was confining its tests to detection of quicklime.
2. To employ high volume samplers which sort ‘dust’ according to
particulate size to check for the presence of heavy metals according to
particulate size.
DWER did not use these types of dust samplers and did not report to the
community any details of the particulates they collected or what was in
the dust.
3. To employ portable gas chromatography/mass spectrometer units to
identify toxic gases entering the community. These units would be used
in conjunction with a human ‘sensor’ (sniffer’) to confirm the presence of
particular gases.
DWER refused to use such technology on the grounds that it was
not necessary or was not fit for purpose. Using such technology could
have been valuable as a ‘trial of proof of concept’ to identify what gases
are in the toxic plume emitted from the kiln stacks of the Factory and to
prove they are entering the community’s airspace at or near ground level.
For its part, DoH refused to intervene on health grounds to stop CCL
burning coal or even to request that dust samples be tested for heavy
metals (indicating potential health effects from coal burning).
DoH’s stated position is:
“In principle the Department of Health does not support coal
burning however the Department of Health cannot stop an industry from
burning coal while it has a licence to do so and its emissions are
controlled.”18
The attitude of the two Departments has created a ‘catch 22’
situation where DWER refuses to undertake monitoring and testing which
may be applied to issues related to human health as its perceives its role
18

WA Department of Health website. Cockburn Cement. ‘What about burning coal’. website:
ww2.health.wa.gov.au
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as limited to monitoring pollution and DoH fails to act because DWER
cannot supply it with data upon which they can assess any impacts CCL’s
pollution may have on human health.
The community therefore decided to conduct its own tests to assess the
health impacts of CCL’s activities at the Factory.
3.0 2019/2020 Hair Tests
In late 2019 the Cockburn Pollution Stoppers group began to raise
funds to have tests conducted on local children to find out if ‘dust’
containing heavy metals was being inhaled or ingested by them.
Arrangements were made with a commercial company which has a
partnership with Southern Cross University at Lismore, New South Wales.
The laboratory at the university has the latest PerkinElmer ICP Mass
Spectrometry equipment to measure elements with both low and high
concentrations in the same sample.
A hair test is a useful medical diagnostic tool because it can detect
the presence of a broad range of elements and because hair is constantly
growing it is possible to track chronic (long-term) low level exposure to
heavy metals19. In the case of some heavy metals (manganese and
methyl mercury), it can also be used as a ‘biomarker’. A biomarker can
provide a reliable indicator of the amount of the particular heavy metal in
the body. It is necessary, however, to clean the hair sample thoroughly
to remove exogenous (external) metal contamination from the sample.
It has been found that the manganese levels in hair samples are
“significantly associated with residency in environments containing
elevated air and surface Mn levels resulting from current or historic
ferroalloy plant operations, substantiating the use of hair Mn levels as a
biomarker of environmental Mn exposure in children.20 Hair tests are also

19

“Human Hair as a Testing Substrate in the Era of Precision Medicine: Potential Role of ‘Omics-Based
Approaches” (2018) by Henry Ademola, Jennifer Cathryn Van Wyk, Afolake Temitope Arowolo and
Nonhlanhla Patience Khumalo. doi:10.5772/intechopen.77215. website: intechopen.com
20
“Hair as a Biomarker of Environmental Manganese Exposure” Rachel R. Eastman, Tom P. Jursa, […], and
Donald R. Smith Environ Sci Technol. 2013 Feb 5: 47(3):1629-1637.
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a well-recognised and validated biomarker for exposure to other trace
metals such as arsenic, lead and mercury.21
A written protocol was established to ensure (as far as possible
outside a clinical or laboratory setting) that each hair sample was cleaned
to remove any metals on the outside of the hair and delivered to the
laboratory with minimal contamination.
The hair test checks for the presence of 32 elements and compares
the level of each element in the child’s hair sample against a population of
others who have undertaken the test (Sample Population). The
average level for each element identified in the Sample Population
calculated by adjusting the raw data to “standardise” it to create a more
‘representative’ group, as is explained on the website.
The decision as to which children were selected to have a hair test
was a purely random one. Parents were invited to register their interest
in having their child take the test and they were tested in the time order
in which their parent had registered.
3.1 Hair Test 1
The first test was carried out in April 2019 on a 9 year old girl living in
Beeliar who attended Beeliar Primary School. Her home is 1990 ms
north-east of the kiln stack tower at the Factory. Except for a period of 8
months when she lived in Success, this child had lived all her life in
Beeliar. A questionnaire completed by her parents showed there were no
obvious environmental or dietary sources which would account for the
presence of heavy metals in her hair. For example, she did not live within
500 metres of a major freeway or eat a lot of fish. This child had
experienced breathing difficulties when she was outside her home and
was ultimately diagnosed with asthma. Medical practitioners who were
consulted about her respiratory issues were not aware of her potential
exposure to toxic gases and particulates and did not diagnose a cause of
her asthma.

21

Mayo Clinic laboratories Test ID:HMHA Heavy Metals, Hair. website: mayocliniclabs.com
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Key to results of hair test on female, age 9
Level = level in mg/kg detected in the hair sample.
Multiple = how many times higher than the reference Sample Population (generally adults)
Product = element in CCL’s quicklime or Portland cement products as per its literature and from tests by the NMI
and Southern Cross University
Dust = identified in dust from Beeliar homes as tested by the NMI
NPI record = CCL emission in NPI record for the year ending 30/6/2019
Percentage = percentage contribution by CCL to emission of this element and its compounds to airborne emissions
in the City of Cockburn according to NPI for the year ending 30/6/2019
BDL = below the limit detectable by the lab’s equipment.
NT = not tested
Element
Level
Multiple
Product
Dust
NPI record Percentage
Aluminium
15.0
1
Antimony
0.16
1
Arsenic

BDL

-

Barium

4.75

5x

Beryllium

BDL

-

Bismuth

BDL

-

NT

-

-

Boron

12.00

6x

NT

-

-

Cadmium

0.19

10x

Calcium

95.8%
-

100%

3560.00

6x

Chromium

0.70

3x

Cobalt

0.06

1

Copper

348.00

11x

Iron

30.00

1

Lead

1.20

1

Lithium

0.03

1

55.3%
-

(III) 100%
(VI) 75.0%
59.08%*
87.84%

-

< 1%

NT

-

-

-

Magnesium

621.00

Manganese

0.40

1

93.33%

Mercury

0.30

1

88.89%

Molybdenum

0.07

2x

Nickel

1.40

4x

Phosphorus
Selenium

60.00
0.40

Sodium
Sulphur

1
1

NT

-

95.65%

-

NT

-

-

NT

NT

-

NT

-

-

NT

-

-

-

NT
NT

-

-

-

-

-

-

Silver

1.88

2x
1
12x

Strontium

22.40

10x

Thallium**
Thorium

BDL
0.27

-

Titanium**
Uranium

NT
0.03

3x

Vanadium

0.26

3x

NT

-

-

1

NT

-

-

Zinc

324.00
34500.00

6x

-

307.00

1

* 2017/2018. CCL reported no cobalt emissions for 2018/2019
** = known to be in coal but not yet tested
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# = as sulphur dioxide (2.4 x higher than all vehicular traffic in the City of Cockburn)

The potential health effects of exposure to the highlighted heavy metals are
found in Section 3, as follows:
barium (para. 3.3), boron (para. 3.6), cadmium (para. 3.7), chromium
(para. 3.9), cobalt (para. 3.10), copper (para. 3.11), lead (para. 3.13),
manganese (para. 3.16), mercury (para. 3.17), nickel (para. 3.19),
strontium (para.3.21), uranium (para. 3.25) and vanadium (para. 3.26)
Boron, barium, cobalt, and nickel exposure are implicated in respiratory
symptoms.
This child has been exposed to 27 of the 29 elements known to be in
CCL’s cement and quicklime products. Of those, the child was exposed to 9
elements of which CCL is the largest contributor in the City of Cockburn.
In the case of four (cadmium, chromium, copper and strontium) the levels in
her hair sample are many times higher than the mainly adult Sample
Population who have undertaken the test. In the absence of other evidence,
it appears that CCL’s pollution has caused (or at least made a major
contribution to) the uptake of heavy metals in this child’s body.
Following receipt of the test results the child’s parents consulted her
GP for advice. The GP was unable to assure them that the heavy metals
identified by the test would not cause the child long-term adverse health
effects. Consequently, they sold their home and moved to the Eastern
States.
3.2 Hair Test 2
The second test was conducted in December 2019 on a 5 year old boy who
lives in Beeliar. His home is 2310 ms north-east from the kiln stack tower at
the Factory. This child’s parents have been concerned about toxic gas and
particulate emissions from the Factory for the last 3 or 4 years. Although
the child resides in Beeliar he has attended childcare/pre-primary school in
the suburb of Attadale. This child developed a croup-like cough when he
was about 2 years old. He was subsequently referred to a paediatric
respiratory specialist and has been diagnosed with asthma. It is understood
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his paediatric specialist has alerted DoH to the possibility that the child’s
exposure to toxic gases and/or particulates in his environment may have
caused or contributed to the onset of his respiratory symptoms. A
questionnaire completed by his parents showed there were no obvious
environmental or dietary sources which would account for the presence of
heavy metals in his hair (e.g. he does not live within 500 metres of a major
freeway or eat a lot of shellfish or meat which may contain very low levels of
beryllium).
Key to results of hair test on male, age 5
Level = level in mg/kg detected in the hair sample.
Multiple = how many times higher than the reference Sample Population (generally adults)
Product = element in CCL’s quicklime or Portland cement products as per its literature and from tests by the NMI
and Southern Cross University
Dust = identified in dust from Beeliar homes as tested by the NMI
NPI record = CCL emission in NPI record for the year ending 30/6/2019
Percentage = percentage contribution by CCL to emission of this element and its compounds to airborne emissions
in the City of Cockburn according to NPI for the year ending 30/6/2019
BDL = below the limit detectable by the lab’s equipment.
NT = not tested
Element
Level
Multiple
Product
Dust
NPI record Percentage
Aluminium
1.0
<1
Antimony
BDL
Arsenic

BDL

-

Barium

0.14

<1

Beryllium

0.02

4x

Bismuth

BDL

-

NT

-

-

Boron

9.00

5x

NT

-

-

Cadmium

BDL

-

Calcium

3560.00

6x

Chromium

BDL

-

Cobalt

BDL

-

Copper

10.80

Iron

19.00

Lead

0.10

Lithium

0.02

1

Magnesium

53.00

Manganese

BDL

1
-

Mercury

BDL

-

Molybdenum

0.03

Nickel

BDL

Phosphorus
Selenium

172.00
0.70

Sodium
Sulphur

150.00
-

95.8%
-

100%

55.3%
-

(III) 100% (VI)
75.0%
59.08%*
87.84%

1
-

1

< 1%

1
NT

-

-

-

93.33%
88.89%

NT

1

-

-

95.65%

1.4
1
1

-

NT

-

NT

NT

-

-
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Silver

BDL

-

NT

-

-

Strontium

0.70

1

NT

-

-

Thallium**
Thorium

BDL
0.25

-

-

NT
NT

-

-

Titanium**
Uranium

NT
BDL

-

-

-

-

-

Vanadium

BDL

-

NT

-

-

Zinc

178.00

NT

-

-

1

1

* 2017/2018. CCL reported no cobalt emissions for 2018/2019
** = known to be in coal but not yet tested
# = as sulphur dioxide (2.4 x higher than all vehicular traffic in the City of Cockburn)

The potential health effects of exposure to the highlighted heavy metals are
found in Section 3, as follows:
beryllium (para. 3.4), boron (para. 3.6) and lead (para. 3.13).
This child has been exposed to 18 of the 29 elements known to be in
CCL’s cement and quicklime products. Of those, the child was exposed to 1
element (beryllium) of which CCL is the only producer in the City of
Cockburn. In the case of two elements (beryllium and boron) the levels in
his hair sample are many times higher than the mainly adult Sample
Population who had undertaken the test. In the absence of other evidence,
it is clear that CCL’s pollution has caused (or at least made a major
contribution to) the uptake of heavy metals in this child’s body.
Beryllium and boron exposure are implicated in respiratory symptoms.
Almost all airborne beryllium is due to oil and coal combustion.
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3.3 Hair Test 3
The third test was conducted in February 2020 on a 3 year old boy who lives
in Munster. His home is 1460 ms north from the kiln stack tower at the
Factory. This child has lived in Munster all his life. A questionnaire
completed by his parents showed there were no obvious environmental or
dietary sources which would account for the presence of heavy metals in his
hair (e.g. he does not live within 500 metres of a major freeway or eat a lot
of fish). This boy developed asthma at about 6 months old. He is now
under the treatment of a medical specialist for consistent coughing,
wheezing and chest infections. He has ‘croup-like’ symptoms all winter for
which he uses an inhaler (Ventolin) and a preventer (Flixotide). His treating
doctors have not isolated a cause for this boy’s respiratory disease.
Key to results of hair test on male, age 3
Level = level in mg/kg detected in the hair sample.
Multiple = how many times higher than the reference Sample Population (generally adults)
Product = element in CCL’s quicklime or Portland cement products as per its literature and from tests by the NMI
and Southern Cross University
Dust = identified in dust from Beeliar homes as tested by the NMI
NPI record = CCL emission in NPI record for the year ending 30/6/2019
Percentage = percentage contribution by CCL to emission of this element and its compounds to airborne emissions
in the City of Cockburn according to NPI for the year ending 30/6/2019
BDL = below the limit detectable by the lab’s equipment.
NT = not tested
Element
Level
Multiple
Product
Dust
NPI record Percentage
Aluminium
25.00
3x
Antimony
BDL
Arsenic

BDL

-

95.8%

Barium

0.96

1

Beryllium

BDL

-

Bismuth

BDL

-

NT

-

-

Boron

13.00

7x

NT

-

-

Cadmium

0.03

1.5x

Calcium

459.00

Chromium

BDL

-

Cobalt

0.01

<1

Copper

56.20

1.7x

-

100%

55.3%
-

1

(III) 100% (VI)
75.0%
59.08%*

Iron

7.00

<1

Lead

1.60

2x

Lithium

0.03

1

Magnesium

45.00

<1

Manganese

0.40

1

Mercury

0.30

87.84%
-

< 1%

NT

-

-

-

93.33%

1

88.89%
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Molybdenum

0.05

1.7x

Nickel

0.09

<1

Phosphorus
Potassium
Selenium

NT

1
1.6x

105.00
41961.00

1

0.37

2.3x

Strontium

2.80

1.2x

Thallium**
Thorium

BDL
0.07

<1

-

Titanium**
Uranium

NT
BDL

-

-

Vanadium

BDL

-

Zinc

202.00

Silver

95.65%

118.00
BDL
0.90

Sodium
Sulphur

-

1

-

NT
NT
NT

-

NT

NT

-

NT

-

-

NT

-

-

NT
NT

-

-

-

-

-

NT

-

-

NT

-

-

1.09x

66.67%#

* 2017/2018. CCL reported no cobalt emissions for 2018/2019
** = known to be in coal but not yet tested
# = as sulphur dioxide (2.4 x higher than all vehicular traffic in the City of Cockburn)

The potential health effects of exposure to the highlighted heavy metals are
found in Section 3, as follows:
aluminium (para. 4.1), boron (para. 3.6), cadmium (para. 3.7), copper
(para. 3.11), lead (para. 3.13), lithium (para. 3.14), manganese (para.
3.16), mercury (para. 3.17), molybdenum (para. 3.18), selenium (para.
3.20) and strontium (para. 3.21).
This child has been exposed to 22 of the 29 elements known to be in
CCL’s cement and quicklime products. Of those, the child was exposed to 7
elements of which CCL is the largest contributor in the City of Cockburn.
In the case of two (aluminium and boron) the levels in his hair sample are
many times higher than the mainly adult Sample Population who have
undertaken the test. In the absence of other evidence, it appears that CCL’s
pollution has caused (or at least made a major contribution to) the uptake of
heavy metals in this child’s body.
Boron and cobalt (and nickel) exposure are implicated in respiratory
symptoms. It seems less likely that the Factory is the major source of an
elevated lead level.
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3.4 Hair Test 4
The fourth test was conducted in February 2020 on a 9 year old boy who
lives in Munster. His home is 1540 ms north-west from the kiln stack tower
at the Factory. This child has lived in Munster for 4 years. A questionnaire
completed by his parents showed there were no obvious environmental or
dietary sources which would account for the presence of heavy metals in his
hair (e.g. he does not live within 500 metres of a major freeway or eat any
fish or other seafood). He attends a school in Kwinana. He has suffered an
increase in allergies since moving to Munster. In 2018 he developed a
condition which was ultimately diagnosed as idiopathic intercranial
hypertension (IIH). He had developed unusual neurological symptoms which
did not improve after 18 months of treatment. In June 2019 surgery was
performed to install a shunt. IIH is a condition that occurs when pressure
inside the skull increases for no apparent reason. The symptoms mimic
those of a brain tumour, but no tumour is present. Symptoms may include
headache behind the eyes, ringing in the ears in time with the heartbeat and
brief episodes of blindness. Other symptoms include dizziness, double
vision, or partial loss of vision, nausea or vomiting, stiff neck, back and arm
pain, exercise intolerance, and memory difficulties.
Key to results of hair test on male, age 9
Level = level in mg/kg detected in the hair sample.
Multiple = how many times higher than the reference Sample Population (generally adults)
Product = element in CCL’s quicklime or Portland cement products as per its literature and from tests by the NMI
and Southern Cross University
Dust = identified in dust from Beeliar homes as tested by the NMI
NPI record = CCL emission in NPI record for the year ending 30/6/2019
Percentage = percentage contribution by CCL to emission of this element and its compounds to airborne emissions
in the City of Cockburn according to NPI for the year ending 30/6/2019
BDL = below the limit detectable by the lab’s equipment.
NT = not tested
Element
Level
Multiple
Product
Dust
NPI record Percentage
<1
Aluminium
6.0
Antimony
BDL
Arsenic

BDL

-

Barium

1.24

1.24x

Beryllium

BDL

-

Bismuth

BDL

-

NT

-

-

Boron

8.00

4x

NT

-

-

Cadmium

0.05

3x

1261.00

2x

Calcium

95.8%
-

100%

55.3%
-
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Chromium

BDL

Cobalt

0.05

1.43x

Copper

90.90

3x

Iron

3.00

<1

Lead

0.50

1

Lithium

-

(III) 100% (VI)
75.0%
59.08%*
87.84%
-

< 1%

0.06

2x

Magnesium

148.00

1.33x

Manganese

0.20

<1

93.33%

Mercury

5.20

17x

88.89%

Molybdenum

BDL

-

Nickel

0.16

<1

Phosphorus
Potassium
Selenium

148.00
BDL
0.40

1.16x
1

-

NT
NT
NT

-

265.00
41256.00

1.65x
1

NT

NT

-

Sodium
Sulphur

NT

NT

-

-

-

-

-

95.65%
66.67%#

Silver

0.37

2x

NT

-

-

Strontium

6.00

3x

NT

-

-

Thallium**
Thorium

BDL
0.10

<1

-

NT
NT

-

-

Titanium**
Uranium

NT
BDL

-

-

-

-

-

Vanadium

BDL

-

NT

-

-

Zinc

193.00

NT

-

-

1

* 2017/2018. CCL reported no cobalt emissions for 2018/2019
** = known to be in coal but not yet tested
# = as sulphur dioxide (2.4 x higher than all vehicular traffic in the City of Cockburn)

The potential health effects of exposure to the highlighted heavy metals are
found in Section 3, as follows:
aluminium (para. 4.1), barium (para. 3.3), boron (para. 3.6), cadmium
(para. 3.7), cobalt (para. 3.10 ), copper (para. 3.11), lead (para. 3.13)
lithium (para. 3.14), manganese (para. 3.16), mercury (para. 3.17),
selenium (para. 3.20) and strontium (para. 3.21).
This child has been exposed to 21 of the 29 elements known to be in
CCL’s cement and quicklime products. Of those, the child was exposed to 7
elements of which CCL is the largest contributor in the City of Cockburn.
In the case of six (boron, cadmium, copper, lithium, mercury and strontium)
the levels in his hair sample are many times higher than the mainly adult
Sample Population who have undertaken the test. In the absence of other
evidence, it appears that CCL’s pollution has caused (or at least made a
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major contribution to) the uptake of heavy metals in this child’s body.
Barium, boron and cobalt are implicated in respiratory symptoms.
The mercury levels in this child’s hair test are extremely high. Mercury
(methylmercury in particular) is a well known neurotoxin causing unusual
neurological symptoms including tremors, emotional instability, insomnia,
memory loss, neuromuscular changes and headaches.
3.5 Hair Test 5
The fifth and sixth tests were conducted in February 2020 on a 3 year old
girl and her 7 year old sister who live in Beeliar. Their home is 1,840 ms
north-north-east of the kiln tower at the Factory. The 3 year old has lived
there all her life. She attends a daycare centre in Beeliar once a week. A
questionnaire completed by her mother showed there were no obvious
environmental or dietary sources which would account for the presence of
heavy metals in her hair (e.g. she does not live within 500 metres of a major
freeway or eat fish or other seafood more than once a week). She suffers
respiratory symptoms such as sneezing and coughing which her mother
believes may be the beginning of the onset of asthma, but the child has not
yet been diagnosed with this lung disease. She has also had extensive
eczema and cracking of skin around the eyes.
Key to results of hair test on female, age 3
Level = level in mg/kg detected in the hair sample.
Multiple = how many times higher than the reference Sample Population (generally adults)
Product = element in CCL’s quicklime or Portland cement products as per its literature and from tests by the NMI
and Southern Cross University
Dust = identified in dust from Beeliar homes as tested by the NMI
NPI record = CCL emission in NPI record for the year ending 30/6/2019
Percentage = percentage contribution by CCL to emission of this element and its compounds to airborne emissions
in the City of Cockburn according to NPI for the year ending 30/6/2019
BDL = below the limit detectable by the lab’s equipment.
NT = not tested
Element
Level
Multiple
Product
Dust
NPI record Percentage
Aluminium
46.00
5x
Antimony
BDL
Arsenic

BDL

-

Barium

2.82

3x

Beryllium

BDL

-

Bismuth

0.09

8x

NT

-

-

Boron

22.00

11x

NT

-

-

Cadmium

0.17

9x

2358.00

4x

Calcium

95.8%
-

100%

55.3%
-
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Chromium

0.70

3x

Cobalt

0.08

2x

Copper

25.70

Iron

27.00

1
1.69x

Lead

1.10

1.38x

Lithium

(III) 100%
(VI) 75.0%
59.08%*
87.84%
-

< 1%

0.16

5x

Magnesium

269.00

2x

NT

Manganese

0.20

<1

93.33%

Mercury

0.20

88.89%

Molybdenum

BDL

1
-

Nickel

0.68

1.5x

Phosphorus
Potassium
Selenium

71.00
120.00
0.50

<1
1.74x
1

Sodium
Sulphur

401.00
36974.00

3x
1

Silver

2.34

Strontium

13.90

Thallium**
Thorium

BDL
0.71

3x

Titanium**
Uranium

NT
0.03

3x

Vanadium

BDL

-

Zinc

264.00

NT

-

-

-

-

-

95.65%

-

NT
NT
NT

-

NT

NT

-

15x

NT

-

-

6x

NT

-

-

-

NT
NT

-

-

-

-

-

-

NT

-

-

NT

-

-

1.43x

66.67%#

* 2017/2018. CCL reported no cobalt emissions for 2018/2019
** = known to be in coal but not yet tested
# = as sulphur dioxide (2.4 x higher than all vehicular traffic in the City of Cockburn)

The potential health effects of exposure to the highlighted heavy metals are
found in Section 3, as follows:
aluminium (para. 4.1), barium (para. 3.3), bismuth (para. 3.5), boron (para.
3.6), cadmium (para. 3.7), chromium (para. 3.8), cobalt (para. 3.9), copper
(para. 3.10), lead (para. 3.13), lithium (para. 3.14), manganese (para.
3.14), mercury (para. 3.15), nickel (para. 3.17), strontium (para. 3.19),
thorium (para. 3.21) and uranium (para. 3.23).
This child has been exposed to 24 of the 29 elements known to be in
CCL’s cement and quicklime products. Of those, the child was exposed to 8
elements of which CCL is the largest contributor in the City of Cockburn.
In the case of twelve (aluminium, barium, bismuth, boron, cadmium,
chromium, cobalt, lithium, silver, strontium, thorium and uranium) the levels
in her hair sample are many times higher than the mainly adult Sample
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Population who have undertaken the test. In the absence of other evidence,
it appears that CCL’s pollution has caused (or at least made a major
contribution to) the uptake of heavy metals in this child’s body.
Barium, boron, cobalt and lithium are implicated in respiratory
symptoms. Cobalt and nickel are associated with contact dermatitis.
Highly alkaline dust such as quicklime and Portland cement are also
associated with contact dermatitis.
This girl’s 7 year old sister has lived in Beeliar for 4 years, for 2 years
prior in Spearwood and before that in Bertram in the City of Kwinana from
birth for 1 year. She attends primary school in Yangebup. She has a history
of respiratory issues and skin issues (cracking in the folds of the eyes)
suggestive of contact with a substance which causes excessive drying of the
skin and/or irritation of the eyes.
3.6 Hair Test 6
Key to results of hair test on female, age 7
Level = level in mg/kg detected in the hair sample.
Multiple = how many times higher than the reference Sample Population (generally adults)
Product = element in CCL’s quicklime or Portland cement products as per its literature and from tests by the NMI
and Southern Cross University
Dust = identified in dust from Beeliar homes as tested by the NMI
NPI record = CCL emission in NPI record for the year ending 30/6/2019
Percentage = percentage contribution by CCL to emission of this element and its compounds to airborne emissions
in the City of Cockburn according to NPI for the year ending 30/6/2019
BDL = below the limit detectable by the lab’s equipment.
NT = not tested
Element
Level
Multiple
Product
Dust
NPI record Percentage
Aluminium
20.00
2x
Antimony
BDL
Arsenic

BDL

-

Barium

6.49

6x

Beryllium

BDL

-

Bismuth

BDL

-

NT

-

-

Boron

12.00

6x

NT

-

-

Cadmium

0.19

10x

3324.00

5x

0.50

3x

Calcium
Chromium

95.8%
-

100%

55.3%
-

-

Cobalt

0.24

7x

(III) 100%
(VI) 75.0%
59.08%*

Copper

590.00

18x

87.84%

Iron

27.00

1.69x

Lead

2.60

3x

Lithium

0.13

4x

-

< 1%

NT
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Magnesium

527.00

5x

Manganese

3.20

6x

93.33%

Mercury

0.50

1.67x

88.89%

Molybdenum

0.10

3x

Nickel

1.33

3x

Phosphorus
Potassium
Selenium

64.00
12.00
0.70

1
<1
1.21x

-

NT
NT
NT

-

544.00
36629.00

3.4x
1

NT

NT

-

Silver

19.70

123x

NT

-

-

Strontium

21.50

9x

NT

-

-

Thallium**
Thorium

BDL
0.54

2x

-

NT
NT

-

-

Titanium**
Uranium

NT
0.03

3x

-

-

-

-

Vanadium

0.06

1

NT

-

-

Zinc

189.00

NT

-

-

Sodium
Sulphur

-

NT

-

-

95.65%

1.02x

66.67%#

* 2017/2018. CCL reported no cobalt emissions for 2018/2019
** = known to be in coal but not yet tested
# = as sulphur dioxide (2.4 x higher than all vehicular traffic in the City of Cockburn)

The potential health effects of exposure to the highlighted heavy metals are
found in s

Section 3, as follows:

aluminium (para. 4.1), barium (para. 3.3), boron (para. 3.5), cadmium
(para. 3.6), chromium (para. 3.8), cobalt (para. 3.9), copper (para. 3.10),
lead (para. 3.13), lithium (para. 3.14), manganese (para. 3.14), mercury
(para. 3.15), molybdenum (para. 3.18), nickel (para. 3.17), strontium (para.
3.19), thorium (para. 3.21) and uranium (para. 3.23).
This child has been exposed to 25 of the 29 elements known to be in
CCL’s cement and quicklime products. Of those, the child was exposed to 8
elements of which CCL is the largest contributor in the City of Cockburn.
In the case of seventeen (aluminium, barium, boron, cadmium, chromium,
cobalt, copper, lead, lithium, manganese, mercury, molybdenum, nickel,
silver, strontium, thorium and uranium) the levels in her hair sample are
many times higher than the mainly adult Sample Population who have
undertaken the test. In the absence of other evidence, it appears that CCL’s
pollution has caused (or at least made a major contribution to) the uptake of
heavy metals in this child’s body.
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Barium, boron, cobalt and lithium are implicated in respiratory
symptoms. Cobalt and nickel are associated with contact dermatitis.
Highly alkaline dust such as quicklime and Portland cement are also
associated with contact dermatitis.
3.7 Hair Test 7
The seventh test was conducted in February 2020 on a 14 month old boy
who lives in Munster. His home is 1730 ms north-north-east from the kiln
tower at the Factory. He has lived in Beeliar since he was born. A
questionnaire completed by his mother showed there were no obvious
environmental or dietary sources which would account for the presence of
heavy metals in his hair (e.g. he does not live within 500 metres of a major
freeway or eat fish or other seafood more than once a week). He does not
yet show any respiratory or other symptoms.
Key to results of hair test on male, age 14 months
Level = level in mg/kg detected in the hair sample.
Multiple = how many times higher than the reference Sample Population (generally adults)
Product = element in CCL’s quicklime or Portland cement products as per its literature and from tests by the NMI
and Southern Cross University
Dust = identified in dust from Beeliar homes as tested by the NMI
NPI record = CCL emission in NPI record for the year ending 30/6/2019
Percentage = percentage contribution by CCL to emission of this element and its compounds to airborne emissions
in the City of Cockburn according to NPI for the year ending 30/6/2019
BDL = below the limit detectable by the lab’s equipment.
NT = not tested
Element
Level
Multiple
Product
Dust
NPI record Percentage
Aluminium
9.00
1
Antimony
BDL
Arsenic

BDL

-

95.8%

Barium

0.70

Beryllium

BDL

Bismuth

0.21

18x

NT

-

-

Boron

6.00

3x

NT

-

-

Cadmium

0.09

5x

Calcium

376.00

Chromium

0.20

Cobalt

BDL

Copper

19.70

Iron

13.00

1

Lead

1.10

1.37x

Lithium

0.76

25x

Magnesium

54.00

<1

1

-

-

100%

55.3%
-

1

-

1

(III) 100%
(VI) 75.0%
59.08%*

<1

87.84%
-

< 1%

NT
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Manganese

0.30

<1

93.33%

Mercury

0.20

<1

88.89%

Molybdenum

0.05

1.67x

Nickel

0.13

<1

Phosphorus
Potassium
Selenium

111.00
189.00
0.50

1
3x
1

-

NT
NT
NT

-

Sodium
Sulphur

228.00
38447.00

1.43x
<1

NT

NT

-

NT

-

95.65%
66.67%#

Silver

0.72

5x

NT

-

-

Strontium

1.60

<1

NT

-

-

Thallium**
Thorium

BDL
0.34

-

NT
NT

-

-

Titanium**
Uranium

NT
0.02

2x

-

-

-

-

Vanadium

BDL

-

NT

-

-

Zinc

1843.00

10x

NT

-

-

1.36x

* 2017/2018. CCL reported no cobalt emissions for 2018/2019
** = known to be in coal but not yet tested
# = as sulphur dioxide (2.4 x higher than all vehicular traffic in the City of Cockburn)

The potential health effects of exposure to the highlighted heavy metals are
found in Section 3, as follows:
barium (para. 3.3), bismuth (para. 3.5), boron (para. 3.6), cadmium (para.
3.7), chromium (para. 3.9), lead (para. 3.13), lithium (para. 3.14),
molybdenum (para. 3.18), thorium (para. 3.23), uranium (para. 3.25) and
zinc (para. 3.27).
This child has been exposed to 23 of the 29 elements known to be in
CCL’s cement and quicklime products. Of those, the child was exposed to 7
elements of which CCL is the largest contributor in the City of Cockburn.
In the case of seven (bismuth, boron, cadmium, lithium, silver, uranium and
zinc) the levels in his hair sample are many times higher than the mainly
adult Sample Population who have undertaken the test. In the absence of
other evidence, it appears that CCL’s pollution has caused (or at least made
a major contribution to) the uptake of heavy metals in this child’s body.
Barium, boron, cobalt and lithium are implicated in respiratory
symptoms. Cobalt and nickel are associated with contact dermatitis. Highly
alkaline dust such as quicklime and Portland cement are also associated with
contact dermatitis.
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3.8 Hair Test 8
The eighth test was conducted in February 2020 on a 12 year old boy who
has been living in Beeliar for 6 years. His home is 2,900 ms north-east of
the kiln tower at the Factory. A questionnaire completed by his parents
showed there were no obvious environmental or dietary sources which would
account for the presence of heavy metals in his hair (e.g. he does not live
within 500 metres of a major freeway or eat fish or other seafood more than
twice a week). His parents did not disclose where he has been going to
school. His parents’ assessment in answer to the questionnaire is that he
does not suffer respiratory or other symptoms and they have not noticed
any odours from the Factory. It is not known how much time during the day
he spends outdoors in the area.
Key to results of hair test on male, age 12
Level = level in mg/kg detected in the hair sample.
Multiple = how many times higher than the reference Sample Population (generally adults)
Product = element in CCL’s quicklime or Portland cement products as per its literature and from tests by the NMI
and Southern Cross University
Dust = identified in dust from Beeliar homes as tested by the NMI
NPI record = CCL emission in NPI record for the year ending 30/6/2019
Percentage = percentage contribution by CCL to emission of this element and its compounds to airborne emissions
in the City of Cockburn according to NPI for the year ending 30/6/2019
BDL = below the limit detectable by the lab’s equipment.
NT = not tested
Element
Level
Multiple
Product
Dust
NPI record Percentage
Aluminium
6.00
1
Antimony
BDL
Arsenic

BDL

-

95.8%

Barium

0.88

1

Beryllium

BDL

-

Bismuth

BDL

-

NT

-

-

Boron

4.00

2x

NT

-

-

Cadmium

0.20

1

-

100%

55.3%

Calcium

717.00

1.56x

-

-

Chromium

BDL

-

Cobalt

BDL

-

Copper

73.10

2x

Iron

17.00

1

Lead

0.20

<1

Lithium

BDL

-

Magnesium

55.00

<1

Manganese

0.20

<1

93.33%

Mercury

0.30

1

88.89%

(III) 100% (VI)
75.0%
59.08%*
87.84%
-

< 1%

NT

184

-

-

-

-

THE FULL STORY

Molybdenum

BDL

-

Nickel

0.27

<1

Phosphorus
Potassium
Selenium

97.00
49.00
0.90

<1
<1
1.55x

-

NT
NT
NT

-

219.00
38900.00

1.82x
1

NT

NT

-

NT

-

-

Sodium
Sulphur

NT

-

95.65%
66.67%#

Silver

BDL

-

Strontium

3.20

1.15x

NT

-

-

Thallium**
Thorium

BDL
0.35

1.4x

-

NT
NT

-

-

Titanium**
Uranium

NT
BDL

-

-

-

-

-

Vanadium

BDL

-

NT

-

-

155.00

<1

NT

-

-

Zinc

* 2017/2018. CCL reported no cobalt emissions for 2018/2019
** = known to be in coal but not yet tested
# = as sulphur dioxide (2.4 x higher than all vehicular traffic in the City of Cockburn)

The potential health effects of exposure to the highlighted heavy metals are
found in Section 3, as follows:
barium (para. 3.3), boron (para. 3.6), cadmium (para. 3.7), copper (para.
3.11), manganese (para. 3.14), mercury (para. 3.17), selenium (para.
3.20), strontium (para. 3.21) and thorium (para. 3.23).
This child has been exposed to 18 of the 29 elements known to be in
CCL’s cement and quicklime products. Of those, the child was exposed to 6
elements of which CCL is the largest contributor in the City of Cockburn.
In the case of two (boron and copper) the levels in his hair sample are twice
as high as the mainly adult Sample Population who have undertaken the
test. In the absence of other evidence, it appears that CCL’s pollution has
caused (or at least made a major contribution to) the uptake of heavy
metals in this child’s body.
The hair test results for this boy show that the levels of heavy metals
are generally lower than for the other children tested. He lives at the far
eastern edge of Beeliar and therefore the longest distance from the Factory.
He may also spend less time outside in Beeliar if he attends a school outside
the area.
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3.9 Hair Test 9
The ninth test was conducted in March 2020 on a 15 year old boy who has
been living in Beeliar for 1 year. Prior to that time he lived in Munster for 14
years. His home in Munster was 2,900 ms north-west of the kiln tower at
the Factory. He attended Newton Primary School, Spearwood, which is
approximately 3,800 ms north-north-west of the kiln tower of the Factory.
His Beeliar home is 1,620 ms north-east from the kiln tower at the Factory.
A questionnaire completed by his parents showed there were no obvious
environmental or dietary sources which would account for the presence of
heavy metals in his hair (e.g. he does not live within 500 metres of a major
freeway or eat fish or other seafood more than twice a week). His parents
state he is a very active child and has played soccer 2-3 times a week in
Beeliar and Munster. He began to develop respiratory symptoms from
around age 5, being shortness of breath (wheezing), headaches and body
aches. He has subsequently developed asthma but when he has a flare up it
develops into croup. On occasion his parents have had to take him to the
Emergency Department of a local hospital as Ventolin medication does not
always relieve his symptoms. His parents now keep Prednisolone at home in
case of an emergency and they take him directly to hospital.
Key to results of hair test on male, age 15
Level = level in mg/kg detected in the hair sample.
Multiple = how many times higher than the reference Sample Population (generally adults)
Product = element in CCL’s quicklime or Portland cement products as per its literature and from tests by the NMI
and Southern Cross University
Dust = identified in dust from Beeliar homes as tested by the NMI
NPI record = CCL emission in NPI record for the year ending 30/6/2019
Percentage = percentage contribution by CCL to emission of this element and its compounds to airborne emissions
in the City of Cockburn according to NPI for the year ending 30/6/2019
BDL = below the limit detectable by the lab’s equipment.
NT = not tested
Element
Level
Multiple
Product
Dust
NPI record Percentage
Aluminium
13.00
1.44x
Antimony
0.18
2x
Arsenic

BDL

-

95.8%

Barium

0.50

<1

Beryllium

BDL

-

Bismuth

BDL

-

NT

-

-

Boron

6.00

3x

NT

-

-

-

100%
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Cadmium

0.05

3x

672.00

1

Chromium

BDL

-

Cobalt

0.01

<1

Copper

37.60

1.14x

Iron

5.00

<1

Lead

0.10

<1

Lithium

0.04

1.52x

Magnesium

332.00

3x

Manganese

BDL

-

93.33%

Mercury

0.70

2x

88.89%

Molybdenum

BDL

-

Nickel

0.26

<1

Phosphorus
Potassium
Selenium

103.00
18.00
0.60

1
1
1

-

NT
NT
NT

-

Sodium
Sulphur

650.00
38400.00

NT

NT

-

NT

-

-

NT

-

-

Calcium

55.3%
-

(III) 100% (VI)
75.0%
59.08%*
87.84%

-

< 1%

NT

NT

-

-

-

-

-

95.65%
-

Silver

0.16

4x
1
1

66.67%#

Strontium

4.10

1.78x

Thallium**
Thorium

BDL
BDL

-

-

NT
NT

-

-

Titanium**
Uranium

NT
BDL

-

-

-

-

-

Vanadium

BDL

-

NT

-

-

Zinc

152.00

1

NT

-

-

* 2017/2018. CCL reported no cobalt emissions for 2018/2019
** = known to be in coal but not yet tested
# = as sulphur dioxide (2.4 x higher than all vehicular traffic in the City of Cockburn)

The potential health effects of exposure to the highlighted heavy metals are
found in Section 3, as follows:
aluminium (para. 4.1), boron (para. 3.6), cadmium (para. 3.7), copper
(para. 3.11), lithium (para. 3.14), mercury (para. 3.17) and strontium
(para. 3.21).
This child has been exposed to 18 of the 29 elements known to be in
CCL’s cement and quicklime products. Of those, the child was exposed to 6
elements of which CCL is the largest contributor in the City of Cockburn.
In the case of four (antimony, boron, cadmium and mercury) the levels in
his hair sample are at least twice as high as the mainly adult Sample
Population who have undertaken the test. In the absence of other evidence,
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it appears that CCL’s pollution has caused (or at least made a major
contribution to) the uptake of heavy metals in this child’s body.
The hair test results for this boy show that the levels of heavy metals
are generally lower than for the younger children tested. He attended a
Primary School more than 3 kilometres away from the Factory.
3.10 Hair Test 10
The tenth test was conducted in March 2020 on a 6 year old boy who has
lived in Munster for 2 years and previously lived in Hamilton Hill for 2.5
years. Hamilton Hill is approximately 7 kilometres north of the kiln tower of
the Factory. A questionnaire completed by his parents showed there were
no obvious environmental or dietary sources which would account for the
presence of heavy metals in his hair (e.g. he does not live within 500 metres
of a major freeway and eats fish or other seafood less than once a week on
average). He has developed respiratory issues, mainly ‘croup-like’
symptoms.
Key to results of hair test on male, age 6
Level = level in mg/kg detected in the hair sample.
Multiple = how many times higher than the reference Sample Population (generally adults)
Product = element in CCL’s quicklime or Portland cement products as per its literature and from tests by the NMI
and Southern Cross University
Dust = identified in dust from Beeliar homes as tested by the NMI
NPI record = CCL emission in NPI record for the year ending 30/6/2019
Percentage = percentage contribution by CCL to emission of this element and its compounds to airborne emissions
in the City of Cockburn according to NPI for the year ending 30/6/2019
BDL = below the limit detectable by the lab’s equipment.
NT = not tested
Element
Level
Multiple
Product
Dust
NPI record Percentage
Aluminium
12.00
1.33x
Antimony
BDL
Arsenic

BDL

-

95.8%

Barium

1.27

1.27x

Beryllium

BDL

-

Bismuth

BDL

-

NT

-

Boron

4.00

2x

NT

-

Cadmium

0.06

3x

Calcium

938.00

1.45x

Chromium

BDL

-

Cobalt

0.01

<1

Copper

36.00

1.24x

Iron

11.00

<1

Lead

3.60

5x

-

100%
55.3%

-

(III) 100% (VI)
75.0%
59.08%*
87.84%

-

< 1%
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Lithium

0.04

1.33x

NT

-

-

-

-

Magnesium

236.00

2x

Manganese

0.30

<1

93.33%

Mercury

1.30

4x

88.89%

Molybdenum

0.05

1.66x

Nickel

0.18

<1

Phosphorus
Potassium
Selenium

93.00
62.00
0.50

<1
<1
<1

Sodium
Sulphur

458.00
36722.00

NT

-

-

-

NT
NT
NT

-

NT

NT

-

NT

-

-

NT

-

-

95.65%
-

Silver

0.16

3x
1
1

Strontium

5.30

2x

Thallium**
Thorium

BDL
BDL

-

-

NT
NT

-

-

Titanium**
Uranium

NT
BDL

-

-

-

-

-

Vanadium

0.07

NT

-

-

1

Zinc

180.00
NT
1
* 2017/2018. CCL reported no cobalt emissions for 2018/2019
** = known to be in coal but not yet tested
# = as sulphur dioxide (2.4 x higher than all vehicular traffic in the City of Cockburn)

66.67%#

-

The potential health effects of exposure to the highlighted heavy metals are
found in Section 3, as follows:
aluminium (para. 4.1), barium (para. 3.3),boron (para. 3.6), cadmium
(para. 3.7), copper (para. 3.11), lead (para. 3.13), lithium (para. 3.14),
mercury (para. 3.17), molybdenum (para. 3.18) and strontium (para. 3.21).
This child has been exposed to 21 of the 29 elements known to be in
CCL’s cement and quicklime products. Of those, the child was exposed to 7
elements of which CCL is the largest contributor in the City of Cockburn.
In the case of four (boron, cadmium, mercury and nickel) the levels in his
hair sample are at least twice as high as the mainly adult Sample Population
who have undertaken the test. In the absence of other evidence, it appears
that CCL’s pollution has caused (or at least made a major contribution to)
the uptake of heavy metals in this child’s body.
This boy has significantly elevated levels of three of the five most toxic
heavy metals - cadmium, lead, mercury (the others being arsenic and
chromium).
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3.11 Hair Test 11
The eleventh test was conducted in March 2020 on a 2 year old girl who
lives in Munster. She has lived there since she was born. Her home is
1,500 ms north-west from the kiln tower at the Factory. A questionnaire
completed by her parents showed there were no obvious environmental or
dietary sources which would account for the presence of heavy metals in her
hair (e.g. she does not live within 500 metres of a major freeway and eats
fish or other seafood less than once a week on average). She has had two
episodes of pneumonia. Her x-ray report suggested that the cause of these
episodes was an unknown inhaled particulate.
Key to results of hair test on female, age 2 years 6 months
Level = level in mg/kg detected in the hair sample.
Multiple = how many times higher than the reference Sample Population (generally adults)
Product = element in CCL’s quicklime or Portland cement products as per its literature and from tests by the NMI
and Southern Cross University
Dust = identified in dust from Beeliar homes as tested by the NMI
NPI record = CCL emission in NPI record for the year ending 30/6/2019
Percentage = percentage contribution by CCL to emission of this element and its compounds to airborne emissions
in the City of Cockburn according to NPI for the year ending 30/6/2019
BDL = below the limit detectable by the lab’s equipment.
NT = not tested
Element
Level
Multiple
Product
Dust
NPI record Percentage
Aluminium
18.00
2x
Antimony
0.17
2x
Arsenic

BDL

-

Barium

3.16

3x

Beryllium

BDL

-

Bismuth

BDL

-

NT

-

-

Boron

8.00

4x

NT

-

-

Cadmium

0.22

11x

1094.00

1.7x

Chromium

0.30

1.5x

Cobalt

0.08

2x

Copper

27.10

1

Iron

14.00

Calcium

Lead
Lithium

3.90

95.8%
-

100%

55.3%
-

(III) 100%
(VI) 75.0%
59.08%*
87.84%

-

1
5x

< 1%

0.05

1.66x

NT

-

-

Magnesium

135.00

1.22x

-

-

Manganese

0.80

1.43x

93.33%

Mercury

BDL

-

88.89%

Molybdenum

0.08

3x

Nickel

0.58

1.84x

Phosphorus

91.00

<1

NT

-

NT

-

95.65%

-
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Potassium
Selenium

336.00
0.50

Sodium
Sulphur

433.00
35988.00

5x
1
3x
<1

-

NT
NT

-

Silver

0.54

Strontium

NT

NT

-

3x

NT

-

-

6.90

3x

NT

-

-

Thallium**
Thorium

BDL
BDL

-

-

NT
NT

-

-

Titanium**
Uranium

NT
BDL

-

-

-

-

-

Vanadium

0.13

1.63x

NT

-

-

676.00

4x

NT

-

-

Zinc

66.67%#

* 2017/2018. CCL reported no cobalt emissions for 2018/2019
** = known to be in coal but not yet tested
# = as sulphur dioxide (2.4 x higher than all vehicular traffic in the City of Cockburn)

The potential health effects of exposure to the highlighted heavy metals are
found in Section 3, as follows:
aluminium (para. 4.1), antimony (para. 3.1), barium (para. 3.3), boron
(para. 3.6), cadmium (para. 3.7), chromium (para. 3.9), cobalt (para. 3.10),
copper (para. 3.11), lead (para. 3.13), lithium (para. 3.14), manganese
(para. 3.16), molybdenum (para. 3.18), nickel (para. 3.18), strontium (para.
3.21), vanadium (para. 3.25) and zinc (para. 3.27).
This child has been exposed to 23 of the 29 elements known to be in
CCL’s cement and quicklime products. Of those, the child was exposed to 6
elements of which CCL is the largest contributor in the City of Cockburn.
In the case of seven (cadmium, chromium, cobalt, lead, molybdenum,
strontium and zinc) the levels in her hair sample are at least twice as high as
the mainly adult Sample Population who have undertaken the test. In the
absence of other evidence, it appears that CCL’s pollution has caused (or at
least made a major contribution to) the uptake of heavy metals in this
child’s body.
The cadmium, chromium and lead levels in this child’s hair test are
very high for a 30 month old child.
In March 2020, a further test was conducted by Southern Cross University
on a sample of CCL’s grey cement product. It was found that this product
191

THE FULL STORY
mixed at the Factory contained 31 of the 32 metals and other elements
tested (no thallium was detected). The results of this recent test have been
incorporated into the foregoing.
4.0 Analysis of Test Results
It can be said that:
1. The 2016 ‘dust’ test shows the sample contained: (a) four of the five
elements comprising CCL’s quicklime product, being calcium oxide (CaO),
calcium carbonate (CaCO3), magnesium oxide (MgO), aluminium Oxide
(Al2O3) and iron Oxide (Fe2O3)
The remaining element, silicon, was not tested (i.e. silicon dioxide) (SiO2).
(b) two elements known to be in the coal, Portland cement clinker dust and
lime kiln dust at the Factory, being barium and lead.
These results suggest that CCL’s quicklime product could be escaping the
Factory and being deposited as ‘dust’ at the homes of local residents and
that perhaps coal, lime kiln dust and/or Portland cement clinker dust were
also escaping the Factory and being deposited as ‘dust’.
2. The 2017 tests found that all 12 ‘dust’ samples contained four of the five
elements usually found in Portland cement, being calcium oxide (CaO),
Aluminium oxide (Al2O3), Ferric oxide (Fe2O3) and sulphur oxide (SO3). The
remaining element, silicon, was not tested (i.e SiO2).
CCL’s quicklime product contains gypsum (CaSO4 2H2O), limestone (CaCo3),
crystalline silica, quartz (SiO2) and Chromium (VI) (Cr).
The typical compounds found in Portland clinker plus gypsum are:
tricalcium silicate [(CaO)3.SiO2], dicalcium silicate [(CaO)2.SiO2],
tricalcium aluminate [(CaO)3.Al2O3], tetracalcium aluminoferrite
[(CaO)4.Al2O3.Fe2O3] and gypsum.
The tests all found 5 of those elements present - Ca, S, Al, Fe and Cr (Si
was not tested).
In addition to these elements, CCL’s Portland cement contains “blast furnace
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slag” which it does not further identify in its Material Safety Data Sheet.
Slag, the waste product of smelting iron and other ores in refineries contains
a range of toxic metals including arsenic (As), cadmium (Cd), lead (Pb) and
mercury (Hg). All four of these highly toxic heavy metals were also found in
local ‘dust’ samples in the February 2018 tests.
These results suggest that CCL’s Portland cement clinker dust could be
escaping the Factory and being deposited as ‘dust’ in the local community.
3. The April 2018 comparative tests were carried out on coal, Portland
cement clinker dust, lime kiln dust and waste water known to be at the
Factory. The samples were tested for the presence of aluminium (except
coal), antimony, arsenic, barium, beryllium, cadmium, cesium, chromium,
cobalt, copper, lead, manganese, mercury, nickel, sulphur, titanium and
uranium.
These results confirm that the four highly toxic heavy metal elements (As,
Cd, Pb and Hg) found in ‘dust’ falling at homes near the factory are the same
elements as those found in materials at the Factory
Coal at the Factory contains arsenic (1.2 mg/kg), lead (4.9 mg/kg) and
mercury (0.58 mg/kg). Cadmium was below the detectable limit (< 0.5
mg/kg).
Lime Kiln dust contains arsenic (3.4 mg/kg) and lead (1.3 mg/kg).
Cadmium and mercury (< 0.2 mg/kg) were below the detectable limit.
Portland cement clinker dust contains arsenic (13 mg/kg), cadmium (1.5
mg/kg), lead (31 mg/kg) and mercury 0.22 mg/kg).
Waste water near the truck bay area contains arsenic (230 mg/kg) and
mercury (0.17 mg/kg). Cadmium and lead were below the detectable limit.
These results suggest that potential sources of heavy metals in dust
found at homes near the Factory could be the coal stockpile, lime kiln dust
dumps and/or Portland cement grinding and screening activities conducted
at the Factory.
4. This evidence is further confirmed by wind pattern data recorded by
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DWER in its 2016 Decision Report at pages 23-25 which show that:
(a) The usual annual wind pattern [measured January 2012 to December
2015] is that the prevailing winds are predominantly from the east northeast/east/east-south-east. Although the prevailing winds are mainly from
these directions the strongest prevailing winds (7.5 - 10.5 metres/second
(m/s)) are south westerly winds experienced in summer; and,
(b) In the period 24 January 2013 to April 2014 when the prevailing winds
came from the south-west to south-south-west, between 3.00 pm and 9.00
pm, the wind speed for 12-17% of the time was in the range of about 6 to
7.5 m/s but for 9-12% it was 7.5-9 ms. Winds from the south-south-west
were the strongest at 9-10.5 m/s for around 13% of the time. For around
20% of the time these south-south-westerly winds were in the range 10.512 m/s. These winds are colloquially known as the ‘Fremantle doctor’, a
strong sea breeze in summer, usually occurring late morning or in the
afternoon each day.
The homes where ‘dust’ samples were collected for the tests are directly
downwind from the Factory when these strong sea breezes occur.
(c) The wind pattern evidence is consistent with complaints by local
residents that they get the worst impact from kiln odours (usually sulphur
dioxide) and dust from the direction of the Factory when the summer sea
breezes come in the afternoon.
(d) The wind pattern evidence is also consistent with photographic and video
evidence taken by residents of white lime kiln dust being whipped up under
strong sea breezes to form clouds of particulate which fall on their homes.
(e) The wind pattern evidence is consistent with photographic evidence of
CCL’s Portland cement clinker grinding activities showing a light grey cloud
of dust streaming out of the north east side of the Portland cement grinding
shed located on the south west side of the Factory.
(f) It is reasonable to conclude that as the coal stockpile, lime kiln dust
dumps and shell sand stockpile are open to the air and they contain very
fine particulates, it is more likely than not that strong winds could sweep up
these particulates into the air and drift over the boundary of the Factory and
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fall on nearby residences.
5. The 2019/2020 hair tests show that children living within 3 kilometres of
the Factory have been exposed to heavy metals and that those heavy metals
are also found in coal, Portland cement clinker dust and/or lime kiln dust at
the Factory and in dust in the community surrounding the Factory.
All eleven children had been exposed to barium at levels up to 5 times
higher than the mainly adult Sample Population who had under taken a hair
test. Of the eleven children tested ten had levels of cadmium at least as
high as the Sample Population. The highest was 11 times higher than the
Sample Population. Seven of the children had levels of chromium, lead and
mercury which were at least a high as the Sample Population, the highest
being 17 times higher (mercury) and the others being 5 times higher (lead)
and 3 times higher (chromium) respectively.
In every child tested one or more of these heavy metals is at least
twice as high as the Sample Population. Questionnaires completed by their
parents exclude obvious dietary or environmental sources of exposure to
these heavy metals. The results make it more probable than not that the
Factory is the prime source of heavy metal exposure for children living near
the Factory (in the absence of credible evidence of a more likely source in
the case of each child).
Based on the results of these tests, the local community believes that
the burning of coal and the lack of effective ‘dust’ control by CCL at the
Factory has, and is, causing particulates containing heavy metals and other
substances to escape from the Factory into the community where they have
been inhaled by local residents and inhaled, ingested or dermally absorbed
by children. These routes to exposure are well known.22
The community believes these results should serve as a warning signal
to DWER and DoH that CCL’s current activities at the Factory are not safe
for the many thousands of adults and children who live within 3 kilometres
of its kiln stacks.
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A generation of children is being put at risk because of DWER’s and
DoH’s failure to protect their “health, welfare, convenience, comfort and
amenity”.
“The implications of heavy metals with regards to children’s health
have been noted to be more severe compared to adults. The element’s
harmful consequences on children’s health include mental retardation,
neurocognitive disorders, behavioural disorders, respiratory problems,
cancer and cardiovascular diseases.”23
Mercury, lead, chromium, cadmium and barium have been identified
as being of particular concern.24
Our community wants CCL’s licence conditions changed to protect
them against present and future adverse health effects of CCL’s toxic air
pollution.
It has now been acknowledged by ABL (the owner of CCL) that it is
phasing out the use of coal at the factory by early 2021, however our
community is still seeking to ensure all of the changes set out in Section 6
will be made.

___________________________________________________
22

“Exposure routes and health effects of heavy metals on children”. Al Osman M, Yang F, Massey IY. Biometals
2019 Aug; 32(4):563-573. doi: 10.1007/s10534-019-00193-5.Epib 2019 April 2. website: www.ncbi.nlm.nih.gov
23
supra
24
supra
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Section 6

The Actions required

Our community in Cockburn is seeking to ensure all of the following
changes are made to CCL’s activities at the Factory and this section sets
out what pollution abatement measures are, the reasons why these
measures are necessary and what they will achieve.
1.0 To require CCL to stop burning coal at the Factory (and
preventing all polluting industries from doing so in the City of
Cockburn in the future).
The first and most fundamental pollution reduction measure is that
the conditions on CCL’s licence granted under the EP Act must now allow
only natural gas or electricity be used for all energy needs which are
related to manufacturing and other processing of quicklime and cement
products at the Factory until such time as it can transition to wholly
renewable energy sources. CCL is the only facility licensed under the EP
Act in the Perth Metropolitan area that is permitted to burn coal.
The dangers to human health created by burning coal are so well
known and established it is now scientifically and medically
incontrovertible that the burning coal in urban areas is hazardous to
human health.
In Australia, the dangers to health posed by burning coal are also
well accepted as fact. For example, a “Joint statement on the health
effects of coal in Australia” was issued on 2 September 2014. This
statement, signed by Professor Tim Flannery, Professor Fiona Stanley, the
Climate Council of Australia and Dr Liz Hanna of the Climate and Health
Alliance representing 27 health organisations, makes 4 key findings:
1. Coal mining and burning coal for electricity emits toxic and
carcinogenic substances in our air, water and land.
2. Coal pollution is linked to the development of potentially fatal
diseases and studies show severe health impacts on miners, workers and
local communities.
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3. Australia’s heavy reliance on coal for electricity generation and
massive coal industry expansion present significant risks to the health of
communities, families and individuals.
4. Emissions from coal mine fires, like the recent Hazelwood mine
fire in Victoria, and the release of heavy metal and organic compounds,
pose health risks for surrounding populations, such as respiratory and
heart disease, cancers and other health conditions.
Another example is the study “How coal burns Australia The true
cost of burning coal” issued by Doctors for the Environment Australia
issued in April 2013.
Although no fossil fuel (including natural gas) is environmentally
benign there is a need for industry located in urban areas to transition to
pollution free energy sources.
CCL is licensed to burn natural gas in Kilns 5 and 6 and, indeed, it
uses natural gas for approximately 5-10% of its energy needs to fire
these kilns.
Parts II to V set out in detail the impacts of burning coal are having on
“the health, welfare, convenience, comfort and amenity” of the
community living nearby to the Factory, principally being exposure to a
range of toxic gases and particulates (including nanoparticles containing
very toxic heavy metals) which escape the Factory and enter the densely
populated suburbs of the City of Cockburn.
1.1 The decision to burn coal
CCL commissioned its largest kiln (no. 6) at the Factory in 1996 which
increased its production capacity for quicklime by a further 490,000
tonnes per annum. Kiln 6 was designed to burn natural gas and CCL used
gas in this kiln from that time. In the iteration of CCL’s licence granted
on 31 March 2005 (no. 4833/10) it was mandated that CCL use only
natural gas in Kiln 6 (General Condition) G2(b)).
By an amendment made with effect from 20 February 2006, the licence
was amended to permit CCL to burn coal as well as natural gas in Kiln 6.
CCL’s approach to dealing with environmental regulation is
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illustrated by examining how the decision was made which allowed CCL to
start burning ‘dirty’ coal as a fuel in kiln 6 instead of only ‘clean’ natural
gas. This history reveals a perfectly executed corporate strategy to allow
CCL to cut production costs by using cheap coal without having to deal
with any community objections or any environmental investigation or
objective assessment of the health and amenity impacts of burning coal
near a residential community in WA’s capital city.
On Wednesday 14 December 2005 CCL forwarded to the
Department of the Environment (DoE) a completed application to amend
its licence so it could burn coal in Kiln no. 6. It can be speculated that the
application was not being processed quickly enough for CCL so it began
applying pressure by making certain written assertions and pre-empting
approval by starting to burn coal in Kiln no. 6. On Friday 23 December
2005, the day before the Christmas/New Year break, CCL wrote to DoE
and 8 other parties claiming:
1. There was a general shortage of natural gas to meet the State’s needs.
2. If CCL could not get enough gas it would not be able to meet demands
for quicklime and would be unable to comply with the licence condition
requiring it to burn only natural gas in Kiln no. 6.
3. As a result, it had begun burning coal in kiln no. 6
4. It expected the emission composition would be similar to that of kiln
no. 5.
5. It was lodging an advertisement in The West Australian notifying the
public of its intention to amend its licences so it could burn coal in kiln no.
6.
On Friday 30 December 2005 there was concern within CCL as to
whether the assertions they had made about gas supply was accurate and
complete. Someone employed or engaged by CCL drafted a document
which was intended to bolster the assertions about gas supply and this
document went through several revisions.
On the next working day, Tuesday January 2006, sent an email to
DoE attaching a copy of CCL’s reasons why it was necessary for them to
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burn coal in kiln 6. In its letter CCL asserted:
1. The environmental impact of kiln 6 was assessed (by CCL) and
was considered minimal.
2. CCL’s gas supplier could not offer CCL the amount of gas it
needed and the amount offered was “lower than current annual gas
consumption” and less than the amount needed for steady full production
at the Munster and Kwinana plants.
3. There will be other restrictions in gas supply in 2006 and 2007
due to capacity restraints on the Dampier to Bunbury Natural Gas
Pipeline.
4. A list of reasons why the gas supply would be insufficient until at
least 2008, oil could not be used as an alternative fuel and why it was
quite feasible to construct a coal delivery system to kiln no. 6.
5. The environmental impacts will be minimal because of the
absence of coal dust complaints by the local community demonstrated
that it was unlikely that coal dust will be carried to the boundary.
Because of its colour, ‘fugitive’ coal dust escaping the Factory boundary
would be known immediately.
6. If it becomes necessary it will install a roof on the enclosure and
build a temporary shelter at the main stockpile to prevent windborne coal
dust.
7. It is expected there will be a marginal increase of sulphur dioxide
and maybe a slight increase in heavy metal emissions and other
compounds, based on initial ground level ‘modelling’.
8. The looming energy shortfall is an urgent problem and DoE is
requested to expedite the licence amendment for coal burning in kiln 6.
The submission makes no reference to how much CCL would reduce
its annual fuel costs by burning ‘dirty’ (Collie bituminous) coal instead of
natural gas.
CCL’s letter was the subject of a file note made by DoE on 8
February 2006. This note records that CCL’s gas supplier was Alinta and
that it could guarantee CCL the supply of 12 terajoules of gas per day and
200

THE FULL STORY
possibly more but any extra supply could not be guaranteed. CCL
asserted it needed 18 terajoules of gas per day to maintain production.
The note also records that because CCL had committed to carry out kiln
stack emission tests after changing to coal there was no need to include
this as a requirement in the licence. CCL was also able to negotiate the
removal of a water monitoring bore thereby reducing available
information on the type and quantity of toxic contaminants entering
groundwater. The file note also records that DoE intended to amend the
conditions on the licence in accordance with CCL’s requests and the
licence was amended with effect from 20 March 2006.
Notwithstanding approving the change, there were continuing
concerns within DoE at officer level whether CCL’s ‘story’ about an
inadequate gas supply was actually true and it was queried by a DoE
officer. CCL then organised the preparation of another document to try
and bolster its story.
The question of whether or not the change to burning coal was
essential to maintain production hinges upon whether or not it was true
that CCL could not get enough gas to run Kiln 6 and that the shortage
would last until around 2008.
There is some reason to believe CCL may well have exaggerated the
gas supply issue and used it as leverage to change to burning cheap and
dirty coal. If CCL’s actual gas supply needs in 2006 were 11-12.6
terajoules per day rather than the 18 terajoules as claimed by CCL then
the amendment to its licence was based on false information and false
assumptions.
In successfully executing its strategy CCL avoided close scrutiny by DoE
and the local community as well as other interested parties. Once it
started burning coal in kiln 6 before it obtained that change to its licence,
CCL achieved a fait accompli without proper consultation with DoE and
the local community. If the change was based on false information, the
licence change should never have been made and there was (and is) no
need for it to continue.
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Subsequent to 2006, when the supply of gas had substantially
increased with the opening of new gas fields and pipeline capacity, CCL
did not change back to burning only gas in kiln 6. Even when gas prices
fell fallen significantly in recent years CCL is still using coal in both kilns 5
and 6.
The real reason CCL has continued to burn coal at the Factory was
revealed at pages 127 to 129 in the 2010 Inquiry as follows:
“4.150 The DEC advised the Committee that Kiln 6 was designed to
use only gas as a fuel. Despite this, the DEC amended the licence, at
CCL’s request, to allow CCL to introduce coal as fuel for Kiln 6 in April
2006, when “gas supplies were unreliable”. The DEC considered this issue
in the latest review of the licence. Synergy advised the DEC that it can
provide the required gas. However, CCL indicated that it would challenge
a decision to cease the use of coal in Kiln 6 because “running Kiln 6 on
gas would not be economically viable.” The DEC was still considering this
issue when it lodged its submission with the Committee in November
2010.584 Evidently, when the 2010 Amended Licence and 2011 Amended
Licence were issued, the condition prescribing the permitted fuels for the
Munster Plant remained unchanged in relation to the use of coal.
4.151 The following exchange illustrates how the issue of the
permitted use of coal developed:
Mr Atkins: … In terms of unreliability, Mr Sands is referring to the
supply of gas during the gas shortages of 2006. During the last 12
months, DEC has raised the issue with CCL about going back onto gas
and CCL has put the case that because of economics and the cost of gas,
it wants to continue with coal. In the issuing of the December 2010
licence, we did not continue and resolve the issue of gas because we
wanted to get a licence out with tighter emission control with the view
that we would take up the gas issue with CCL during the early part of
2011—and we are intending to do that. It is our desire that CCL gets kiln
6 back onto gas.

202

THE FULL STORY
The CHAIRMAN: What is the process? I know that is your intent, but
when do you put those conditions on CCL?
Mr Atkins: When we have completed our current negotiations with
CCL, we then institute a licence amendment to do that. So even though
the licence is issued for a period of years, it can be amended at any time
either at the request of the licensee—CCL—or at the initiation of the
department.
Hon COL HOLT: You could actually just change that now, could you?
Mr Atkins: That is correct.
Hon COL HOLT: You do not have to negotiate with them; you can
just do it?
Mr Atkins: We do not have to negotiate, but of course any
amendment to the licence is also subject to appeal, so we attempt to get
a licence amendment that will not be appealed.
Hon COL HOLT: I recognise that the change might have come
around because of the gas supply issues, but that was three or four years
ago.
4.152 CCL gave evidence that it does not see any direct correlation
between coal burning and emissions. Its dominant reason for using more
coal for fuel is to minimise its production costs:
“The biggest driver for that is that this is a very fuel-intensive
industry and very costly. In Western Australia, we have seen the price of
gas—particularly since the Varanus Island incident—increase to around
five times more than that of the price of coal. We moved towards more
coal because of the economics”.”
4.153 The DOP [DOE? ed.] advised that CCL’s application to install a
coal mill facility for Kiln 6 was approved unconditionally by the WAPC on
16 February 2007. The application “was considered to be ancillary to the
established land use”. In granting the application, the WAPC is required
by clause 30(1) of the MRS to consider: the merits of any development
proposal having regard to the purpose for which the land is zoned or
reserved, the orderly and proper planning of the locality and the
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preservation of the amenities in the locality.
4.154 To assist with the WAPC’s assessment of the merits of the
proposal, the application was referred to relevant agencies for comment.
When the Committee queried whether the likely impacts of coal
milling on the surrounding community and the environment were
considered, the DOP’s response was that the Department of Water, in
conjunction with the DEC, advised the WAPC that the proposal would be
required to comply with Part V (“Environmental Regulation”) of the EP
Act.”
It is clear from the foregoing that the only reason why CCL
engineered a change to its licence in 2005/6 to permit coal burning in kiln
6 was to reduce its fuel costs. It even went so far as to modify kiln 6
from its designed use as an exclusively gas burning kiln so it could burn
coal. The only reason why CCL has continued to burn coal is because it
can leverage a better price from financially distressed Collie coal
producers rather than pay a fair market price to a gas supplier, like all
other industries in the Kwinana Industrial Precinct.
1.2 The price of coal
It has been reported that Griffin Coal’s Collie operation has been
losing up to $6 million per month and the losses sustained since 2010 are
as high as $1.3 billion. The only other Collie miner, Premier Coal,
suffered a trebling of its losses in 2017 to $17.5 million to 31 December
2017. Its debt to Synergy under a $50 million convertible loan facility
rose to $13.7 million in that year. The last two units (5 and 6) at coalfired Muja C power station are being retired, commencing with unit 5 in
October 2022. At some point soon, the foreign owners of the Collie coal
mines will close them down and write off these assets. In the interim,
CCL has continued to unfairly exploit its position as a price maker for local
coal, an opportunity which is not available to any other WA heavy
industries in the Kwinana Industrial Precinct which must pay the fair
market price for their energy (gas/electricity). If CCL stopped burning
coal and if it had to pay more for gas as a result, it can simply adjust the
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price of its quicklime supplied to its the major customers (the Alcoa
refinery at Kwinana and large gold producers) under its supply contracts
with them.
1.3 The price of gas
There appears to be no reason why CCL cannot simply use natural gas
exclusively in the Factory, as it does in its Dongara and Kwinana plants.
There are no issues as to the quantity and security of domestic gas
supplies for the foreseeable future. Since 2009 the price of gas in WA has
declined in a long term trend, decreasing from $16+/gigajoule to about
$7/gigajoule in 2017. The price for Large Industrial Customers in early
2018 was less than $7/gigajoule and it is expected that the price will
remain at less than $7/gigajoule for the foreseeable future. Long-term
contracts are now [April 2020] being negotiated at less than $5/gigajoule.
1.4 Competition
CCL has a monopoly of quicklime manufacture in Western Australia as it
now appears to be the only manufacturer of the product in this state. A
few small businesses supply ‘lime’ for agricultural use by mining it from
lime rich materials. Another major company, Swan Cement is (like CCL)
a subsidiary of ABL. Swan Cement imports its quicklime from one of
ABL’s eastern states factories. The other major company, BGC, does not
appear to publicly disclose the source of its quicklime product, only
stating that it converts local and imported raw materials into various
cement products. It provides bulk slaked lime to customers but the
source of the quicklime for its slaked lime is not publicly disclosed on its
website. It may purchase it from CCL or import it.
In effect, CCL has no competitors in quicklime production in WA and
can set the price for its quicklime product, as anyone needing quicklime
will need to import it and thereby incur transport costs to bring it into the
state. Any fuel cost increases incurred by CCL can be readily met by
adjusting the price for its quicklime.
1.5 Termination of CCL’s existing coal contract
If the State Government mandates as a matter of
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health/environmental policy that licensed facilities under the EP Act which
operate within the Perth metropolitan area are no longer permitted to
burn coal in Perth suburbs, then CCL must comply and its licence must be
amended accordingly. Such a policy may well allow CCL to avoid any
further contractual liability to its coal supplier. Similarly, if CCL’s licence
is amended by Government for any reason so it can no longer burn coal
at the Factory then its coal contract will be ‘frustrated’ as a matter of law
and not enforceable against CCL. CCL did not promise to buy coal in
circumstances in which it is unable to use it and it can therefore terminate
its coal contract, as:
“… frustration occurs whenever the law recognises that without
default of either party a contractual obligation has become incapable of
being performed because the circumstances in which performance called
for would render it a thing radically different from that which was
undertaken by the contract.”22A
1.6 Reduction in emissions
Using natural gas to the exclusion of coal will result in an immediate
and substantial reduction in the emissions profile of the Factory.
A comparison between using gas instead of coal prepared by the
Energy Information Administration in the USA shows how using natural
gas substantially reduces the levels of toxins produced by coal burning:

Fossil Fuel Emission Levels - Pounds per Billion BTU of Energy Input
Pollutant
Natural Gas
Oil
Carbon Dioxide
117,000
164,000
Carbon Monoxide
40
33
Nitrogen Oxides
92
448
Sulfur Dioxide
1
1,122
Particulates
7
84
Mercury
0.000
0.007

Coal
208,000
208
457
2,591
2,744
0.16

In addition to reductions to the specified toxic gases, a transition to
use of gas exclusively will:
22A

Lord Radcliffe in Davis Contractors Ltd v Fareham Urban District Council [1956] UKHL 3, [1956] 1 AC
606, House of Lords (UK);Codelfa Construction Pty Ltd v State Rail Authority of NSW [1982] HCA 24; (1982)
149 CLR 337
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(i) eliminate almost all particulate emissions from the kiln fuel;
(ii) eliminate all heavy metal emissions from the kiln fuel;
(iii) reduce the levels of VOCs generated by burning coal and permit
more precise control of kiln temperatures;
(iv) reduce the levels of PAHs generated by burning coal and permit
more precise control of kiln temperatures;
(v) reduce the level of fluorine inputs from burning coal and thereby
reduce the level of hydrogen fluoride and other fluorine compounds;
A reduction in these air pollutants will necessarily benefit adults and
children living near the Factory.
2.0 Remove all coal stockpiles and remediate those areas
The cessation of coal burning, removing the coal stockpile and cleaning up
that area of the Factory will also obviously eliminate windborne coal dust
emissions created by the transport, storage and movement of coal around
the Factory.
3.0 Cover lime kiln waste dumps and shell sand stockpiles to
prevent dust becoming airborne
CCL’s licence under the EP Act contains no provisions to limit the
opportunity for strong winds to pick up lime kiln dust from the waste
dumps, shell sand stockpiles or other materials and carry this dust into
the surrounding community. Instead, the licence conditions are directed
at responding up to two hours after a ‘dust event’.
If a sudden, strong wind gust or strong prevailing winds whip up clouds of
lime kiln dust or shell sand dust the event can be over in less than 10
minutes. Condition 27 only requires CCL to take some action if ambient
monitors detect that ambient dust levels have exceeded 150 μg/m3 for at
least one hour. Once the source of the dust emission has been identified,
CCL then must cease dust generating activities, apply a dust suppressant
agent, activate perimeter water misting systems and/or activate sprinkler
systems (condition 28 and Table 14). Condition 29 requires daily
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inspections of the lime kiln dust waste dumps once a day to identify
potential dust sources and assessing the adequacy of dust control
measures.
In theory, these arrangements should prevent such ‘dust events’
but the reality is that these conditions require CCL to take a proactive
approach to pollution reduction on a daily basis and CCL has an
unenviable record of neglect when it comes to good ‘housekeeping’ of the
Factory. A short tour of the Factory will make that self evident. CCL can
save staff time and contractor costs by not using suppressant systems
several times a day during warm dry weather. So these ‘dust’ events keep
happening.
Given its record of poor housekeeping for 20+ years, it is necessary
to now require CCL to install a passive system to prevent lime kiln dust
and shell sand dust from being swept off waste dumps and stockpiles and
escaping into residential areas. This would require covering these areas.
This could be done in a variety of ways using a variety of materials. For
example, one solution would be an application of a spray on suppressant
which will bond to the upper layer of the dusty material and form a solid
’crust’. This would need to be applied every time new material is added.
A more effective solution would be the construction of some form of
enclosure which is sealed on the western, northern and eastern sides and
has a ‘roof’ or cover of some kind, such as a fine woven fabric, solid
plastic or metal. Any practical solution which does not require daily
preventative action by CCL is likely to be far more effective in preventing
windblown dust events than the present licence conditions.

4.0 Fully enclose the Portland cement grinding, screening and
mixing operation to prevent cement dust escaping into the
community
CCL’s licence contains no provisions to limit the opportunity for winds to
blow through the open shed where Portland cement clinker is processed.
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The Portland cement operations are described in the 2016 Decision Report
as “Processing Area - low level sources” (condition 27) and ‘fugitive’ dust
emissions of Portland cement dust are covered by the same conditions as
lime kiln dust. Condition 27 only requires CCL to take some action if
ambient monitors detect that ambient dust levels have exceeded 150
μg/m3 for at least one hour. In the case of Portland cement dust, once
that source of the dust emission has been identified, CCL then must cease
dust generating activities, cover vehicular loads, reduce vehicular traffic
and/or speeds, use loading socks, activate dust collector systems and/or
reduce the flow rate. These are generic activities which are not
specifically designed to stop Portland cement dust being blown into the
community. These measures have been completely ineffective in
preventing Portland cement dust escaping the Factory and entering the
local community. This is confirmed by statements from local residents
and by dust sample tests conducted by the community which show very
fine, light grey Portland cement is being deposited on a daily basis in the
community.
It is necessary for CCL’s licence to require it to fully enclose its
Portland cement operations at the Factory to prevent fugitive dust
escaping. This could be done in a variety of ways, ranging from simply
installing wall panels and doors as required to seal dust generating
activities inside the existing shed to constructing a new processing
building installed with a negative pressure ventilation system.
There is an alternative solution. CCL has recently applied to DWER
to expand its Portland cement clinker processing operations at its
Kwinana Factory. The proposed threefold increase in the processing
capacity of its Kwinana plant provides an opportunity for the Cockburn
processing operation to be closed and moved to Kwinana. The closure of
the Cockburn processing operation will remove the source of light grey
‘dust’ pollution from the community and a source of heavy metal
contamination in the community. Closure of cement clinker processing at
the Factory should be made a condition of consent to permit the
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expansion of the Kwinana facility.
5.0 Reduction of sulphur and chlorine kiln inputs
A significant reduction in toxic gases and compounds such as SO2,
sulphuric acid and VOCs can be achieved if CCL is required to reduce
sulphur inputs from its lime kilns by removing sulphur and sulphur
compounds from groundwater used in transporting shell sand slurry,
cooling the kilns, dust suppression and the like.
This would require CCL to:
(i) begin continuous monitoring of bores on the Factory and testing
for sulphur and its compounds in groundwater extracted for these
purposes; and
(ii) install filters on bores used to extract water for these purposes
to remove this element and its compounds.
A significant reduction in other toxic gases and compounds such as
HCL/hydrochloric acid, VOCs with chlorine constituents, other chlorine
compounds, dioxins and furans can be effected if CCL was required to
reduce chlorine inputs by reducing, as far as practicable, all sources of
sodium chloride (NaCl) (common salt) from materials entering the kilns.
This would require CCL to:
(i) begin continuous monitoring of bores on the Factory and testing
for chlorine and its compounds in groundwater extracted for use in
transporting shell sand slurry, cooling the kilns and dust suppression;
(ii) install filters on bores extracting water for these purposes to
remove common salt; and
(iii) implement an additional process for washing shell sand in
filtered groundwater to remove as much salt from the raw material and
slurry as is practicable (and refiltering washwater before it is piped back
to the Woodman Point washing plant for recycling.
6.0. Install pollution abatement technology
Many toxic gases can be effectively eliminated by the latest pollution
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abatement technology. Now there is technology available which will reduce
not only CO emissions but will substantially reduce NOx and VOCs. The CEO
of DWER has the power under the EP Act to require CCL to adopt ‘best
practice’. One example showing what is possible if CCL is required to adopt
best practice for cement and lime manufacturers is set out below.
For 50 years the Austrian company Scheuch GmbH has been developing
and producing air and environmental cleaning technologies for industrial
applications in Austria and internationally.
Its latest product is known as DeCONOx. DeCONOx is an industrial exhaust
air treatment plant which minimises CO, NOx and VOC emissions in one
system and can be installed on existing plants. It reputedly can reduce NOx
emissions by up to 90%, and can reduce CO/VOC emissions by 98-99%. The
DeCONOx process combines regenerative thermal oxidation with a low dust
selective catalytic reduction into one system. The breakdown of NOx takes
place through catalytic reduction using ammonia and the breakdown of carbon
compounds takes place through combustion (thermal oxidation in the
combustion chamber). The heat arising in the afterburning process covers at
least part of the thermal energy requirement (autothermal operation) for the
NOx reduction, which is necessary in order to reheat the flue gas to the
required operating temperature of the catalytic converter. As a result, the
energy expenditure of the DeCONOx process is reduced considerably in
comparison to low-dust SCR [Selective Catalytic Reduction ed.].
This DeCONOx plant has been installed at the cement factory operated by
Kirkdorfer Zementwerk.
An article by Mattias Pfutzner about this technology explains the technology in
these terms:
“The DeCONOx system consists of five towers. Two are pressurised with
crude gas from prior to the reaction/combustion and two are pressurised with
clean gas from after the reaction/combustion. The fifth tower is rinsed with
clean gas in order to avoid peaks of crude gas concentrations (during switch
over cycles) and thus reduce the half-hourly mean emission values. Organic
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hydrocarbons and CO are converted in the combustion chamber at above 850
degrees C in order to guarantee complete oxidation, the combustion chamber
is set to 860 degrees C. During start-up (heat-up) and non-autothermal
operation the temperature in the combustion chamber is regulated by burners
or gas lances.
Parameter

Warm side

Thermal output (kW)

5300

Max flux (kg/hr of water)

Cold side
-

156176

116407

106

65

77

104

Inlet temperature (degrees C)
Outlet temperature (degrees C)

Above - Table 1: heat recovery technical data
Costs:

Euros 7.3m

Steel used

365 tonnes

Regenerator and catalyst weight 215 tonnes
Hoisting of ammonia tank
Total installation time

500 tonne crane

about 25,000 hr

Above - Table 2: Project data
The special burners used only need natural gas during operation, not during
standstill. With a combustion chamber temperature above 750 degrees C the
temperature can also be regulated with gas lances. These enable the
temperature to be fine-tuned and do not need any burner air. Thus reducing
the energy demand even further. The clean gas leaving the DeCONOx is 25-35
degrees C hotter than the crude gas.
Before start-up, the chamber is heated with natural gas and fresh air. This
takes 6-12 hr. A maximum heat-up rate of 6 degrees C/min should not be
exceeded because of material stress. As soon as the temperature of the
catalyst reaches 250 degrees C and the temperature in the combustion
chamber is beyond 850 degrees C, the facility can be pressurised with flue
gas. During standstill periods and maintenance work the plant must be rinsed
with fresh air or about 30 minutes.
Regenerators serve to transfer the heat. During the cycles they are alternately
heated up and cooled down by the flue gas. The catalysts are installed
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between the regenerators. The geometric set-up of the catalysts basically
corresponds with the set-up of the regenerators. Thus, the catalysts work as
regenerators and replace parts of the regenerators. The catalyst must not be
damaged in the course of permanent switching procedures and the
temperature changes involved. The switch over is carried out every 50-120
seconds, during which the gas absorbs heat with the upward flow and releases
the heat with the downward flow. In the bottom regenerator the crude gas
reaches the necessary catalyst inlet temperature of at least 240 degrees C,
depending on the SO2/SO3 content. The ammonia injection and the catalyst
layer is then followed by a second regenerator level that raises the flue gas to
combustion chamber temperature.”
“This new technology enables to operate temporarily without any fossil energy
carriers and to save valuable raw material through the use of suitable
recycling such as waste sand or brick clippings. As a traditional enterprise, we
feel obliged to act responsibly towards the next generations. We are proud
that the facility went into operation without any problems and that it will set
new standards in the cement production,” concludes Eric Frommwald.””
Installation of this new pollution abatement technology (or similar
advanced technology with similar effectiveness) would substantially reduce
the quantity of toxic gases emitted from the Factory and substantially reduce
the risk to human health posed by the current lack of effective regulation.
CCL’s licence conditions should be amended to require the installation of
pollution abatement technology which will reduce its emissions of toxic gases
by a similar amount to the reductions achievable by the DeCONOx system.
7.0 ‘Legislative’ matters
The paragraph numbered 1.1 in Section 1 sets out one of the reasons why
CCL is treated as a ‘special case’ in the matter of regulating its toxic air
pollution. The Factory no longer needs to be considered as a ‘special case’
and to remain covered by the KAW. It is now located in a highly urbanised
community and there is a grossly inadequate ‘buffer’ zone between its
operations and residential housing. Its toxic air pollution is not diluted
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sufficiently so as to avoid any health, welfare and amenity issues for local
residents. The Factory cannot co-exist with residential suburbs unless its
pollution is more effectively regulated and abated. This may well require an
amendment to KAW to remove the Factory from KAW. Once that is done CCL
can no longer claim it has a special status which allows only regulation of its
SO2 emissions and particulate emissions. This change can be made without
affecting any of the other heavy industries which remain in the Precinct.
The paragraph numbered 1.5 in Section 1 sets out why the Factory has
never been the subject of an investigation by the EPA. The EPA has been
effectively prevented by the Minister from carrying out its responsibilities
under the EP Act to investigate and report on CCL’s activities at the Factory so
effective regulation of their polluting activities can be implemented. The
second ‘legislative’ change required is for the Minister to cancel the Notice
issued under the Act in 2010 which prevents the EPA from investigating and
reporting on the polluting activities of the Factory. Once the EPA has
investigated and reported on the Factory, a far more effective regulatory
scheme for the Factory can be designed.
The third ‘legislative’ matter relates to the ‘status’ conferred on CCL and
the Factory under the Cement Works (Cockburn Cement Limited) Agreement
Act 1971 (as varied from time to time) (Agreement). Section 7 of the
original Agreement sets out certain obligations the State accepted in making
the Agreement with CCL. Section 7 (4) sets out the obligation the State has
to grant CCL the licences it needs to carry on any operations approved by the
State at the Factory or elsewhere. Specifically, the obligation is that:
“During the term of this Agreement and subject to the provisions of the
relevant Acts the State will ensure that the Company is granted all necessary
licenses subject to reasonable terms and conditions to be agreed between the
State and the Company to enable the Company to carry on… any other
operations approved by the State from … [the Factory]… or such other sites
owned by the Company which the State may approve or such other land as
the State may approve…”
The Agreement was made before the EP Act was passed in 1986 so it
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may have been argued that section 7 of the Agreement takes precedence over
the EP Act.
In a 2015 variation, clauses 10A, 10B and 10C were added to the
Agreement. These clauses set out how the State and CCL were to deal with
each other in respect of environmental matters.
Clause 10A imposes an obligation on CCL to inform the Minister as to what
measures it is taking (or intends to take) for the “monitoring, protection and
management of the environment in respect of its obligations” which includes
“emissions and discharges into the air from the … [Factory].”
CCL shall also, as and when required by the Minister, liaise and cooperate with
the Minister on measures it is taking (and take) additional reasonable
measures with respect to the monitoring, protection and management of the
environment arising from its operations.
In other words, CCL is obliged under the Agreement to take additional
reasonable measures to monitor, protect and manage the environment if so
required by the Minister.
Section 10B requires CCL to give the Minister notice when it “desires to
significantly modify, expand or otherwise vary its cement manufacturing
operations carried on pursuant to …[the]… Agreement.” The Minister can
require CCL to provide “to the fullest extent reasonably practicable detailed
proposals in respect of all matters covered by such notice and any other
relevant information as the Minister may reasonably require.” The Minister
may then approve, defer or require such alterations as he/she thinks
reasonable as a condition of granting approval to the changes desired by CCL.
Section 10C was amended to make it clear that CCL has no ‘special
status’ under the Agreement in relation to environmental matters. It says:
“Nothing in this Agreement shall be construed to exempt …[CCL]… from
compliance with any requirement in connection with the protection of the
environment arising out of or incidental to its activities under …[the] …
Agreement that may be made pursuant to the EP Act.”
CCL and DWER have chosen to interpret section 10C as being subject to
section 7 of the Agreement and that DWER is obliged under the Agreement to
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grant CCL a licence under the Act on “reasonable terms and conditions”. This
is illustrated by the wording used in condition 2 and Table 1 of CCL’s licence
which refers to “unreasonable emissions” which implies that the Factory is
allowed to emit “reasonable emissions”, whatever they may be.
Whether or not that interpretation is correct has not been tested legally (as
yet).
The alternative view is that section 7 of the Agreement has always been
subject to the provisions of ‘relevant’ Acts of Parliament and that subsequent
amendments to the Agreement have just made it clearer that the Agreement
is subservient to the EP Act. In other words, any obligation imposed on CCL
by the EP Act does not need to be ‘reasonable’ or negotiated with CCL. The
State may have an obligation to grant CCL an operating licence under the
Agreement but the terms of the licence do not have to be limited to terms that
CCL finds ‘reasonable’. CCL must simply comply with it like any other polluter.
Neither do decisions made under the EP Act for CCL to abate its pollution need
to be commercially ‘reasonable’ from CCL’s perspective. If a pollution
abatement measure will affect CCL’s profits or require capital expenditure then
that is an irrelevant consideration under section 5 of the EP Act - a polluter
must pay for the costs of its pollution.
Pollution abatement is just another cost of doing business and allowing one
polluter like CCL to burn cheap dirty coal and to emit ‘reasonable’ pollution
gives it an unfair commercial advantage in fuel costs over other licensed
heavy industry polluters under the EP Act who are required to burn natural
gas. Other heavy industry polluters could equally claim they should have the
same competitive advantage in fuel costs as CCL and be allowed to burn coal.
There is no longer any reason why CCL should be treated by DWER as
having some ‘special’ status warranting the imposition of less rigorous
pollution abatement and regulation than other polluters under the EP Act.

216

