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Background 
On 24th September 2010, the Department of Health (DoH) received an invitation to provide a 
written submission to the Inquiry into Cockburn Cement Ltd, Munster that was initiated by the 
Standing Committee on Environment and Public Affairs on 15th September 2010. 

The Committee is to inquire into and report on: 
1. Health, environmental, dust, odour, property and other concerns arising out of the 

operation of the Cockburn Cement Ltd plant, Munster 
2. The adequacy of action to address the above concerns; 
3. The process of issuing and amending licences; and 
4. Any other relevant matter. 

Department of Health (DoH) Roles and Responsibilities 

The Health Act, 1911 (as amended) identifies the powers of the Executive Director Public Health 
and Scientific Services (EDPH), including the power to make inquiries (Section 13) and the power 
to act in emergencies (Section 15). These powers do not include the ability to require persons to 
seek medical attention or to undertake blood or other medical tests. The DOH and EDPH can only 
encourage persons to seek appropriate medical attention. 

The DOH Environmental Health Directorate (EHD) assists the EPA, DEC and other Government 
departments, upon request, with assessments and provides advice on health issues related to 
safety of food and drinking water, wastewater management, mosquito control and where 
applicable, exposure protection from emissions. The DOH has no regulatory powers related to 
environmental emission control. 

Definitions: 
Health is a state of complete physical, mental and social well-being and not merely the absence of 
disease or infirmity (World Health Organisation, 1948). 

Public health means the physical, mental and social wellbeing of the community (Draft Public 
Health Bill, 2008) 

Serious public health risk means a public health risk involving potential harm to public health that 
is irreversible, of a high impact or on a wide scale (Draft Public Health Bill, 2008) 
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RESPONSE TO INQUIRY ISSUES 

1. Health, environmental, dust, odour, property and other concerns arising out of the 
operation of the Cockburn Cement Ltd plant, Munster (CCL) 

Dispersion modelling of 'normal' operating conditions at CCl has predicted that dust and gaseous 
emissions will be controlled at levels that will not impact the health and well-being of the 
neighbouring community (Katestone Environmental, 2003; Cockburn Cement, 2010). However, it 
has been well understood, at least as early as 1979, that large quantities of courser dust escapes 
from the kilns and may, depending on wind velocity and direction, be carried over and 'fall-out' 
onto residential properties up to a kilometer or so away during failures of the kiln's dust control 
devices (electrostatic precipitators or ESP). These ESP failures (or trips) happen as a result of 
electrical supply failures or surges (Powell, 1979). 

CCl, in 2002, commissioned the Katestone Group to investigate the dust complaints due to its 
Munster facility. This report acknowledges that "complaints have been received for a long period 
of time, however, since the installation of Kiln 6 the frequency of the complaints has increased 
considerably" (Katestone Group, 2002, p1). It also explains that the complaints; 

• relate to dust (a fine white lime dust residue that falls on cars and other surfaces), 
• are typically made in the evening/night during light southerly winds, 
• dust events are generally short (several minutes to a few hours) and 
• identified by residents and some CCl staff as being from a stack source rather than 

fugitive dust from stockpiles. 
In the conclusion of this report (Katestone Group, 2002) it states "investigation of the occurrence 
of precipitator upset conditions indicate that a large proportion of the events may be due to 
upsets" (Katestone Group, 2002, p15). 

The DOH submits that the recent increase in complaints from the local community about dusts 
and odour strongly correlates with a significant increase in failures of the ESP devices on CCl's 
Kiln 5 and Kiln 6, especially. With significant increases in dust concentrations within the local 
community (overall dust burden), where people of all ages and variable health status reside, it is 
probable that the likelihood for health impacts to occur will also increase. To assess the actual 
risk, appropriate ground level dust monitoring is required to measure the overall dust burden in 
the community. 

The DOH has raised concerns over the lack of validation of CCl's dispersion modelling with 
regular ground level dust monitoring on several occasions. These concerns have also been 
raised by independent reviewers (URS 2002a; URS 2002b; Sinclair Knight Merz, 2003) regarding 
the 2003 Katestone air quality dispersion model. 

1.1 Health concerns 
The health effects of dust 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 increased 
incidence of respiratory and cardiopulmonary disease, higher use of health services and reduced 
longevity in exposed populations. 

Health effects of dust exposure are linked to particulate size, concentration, composition, and 
exposure pattern. Small dust particles (such as the PM10 fraction) are readily inhaled, and even 
smaller particles can penetrate deep into the lungs' alveoli where they can make breathing difficult 
or cause damage to the sensitive lung tissue. At least 50% of the particle profile of CCl kiln dust 
is PM10 and hence small enough to be inhaled. The remainder is small enough to lodge in eyes, 
nose and throat and can trigger cough and sneeze reflexes while larger particles deposit on 
surfaces and pose an amenity nuisance. Refer to Attachment 1.1A for detail. 

Attachment 1.1A DOH 2010 Review of Air Monitoring data from Cockburn Cement Ltd 
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The DOH notes a strong correlation between increased complaints from the community with 
increased ESP trip events. Also, additional evidence has been sighted that confirms complaints 
occur more frequently from residents located directly north of the CCl facility during south to 
southwesterly winds. 

Acute health effects 
Acute or immediate health effects from exposure to high concentrations of CCl dust may manifest 
as upper respiratory tract symptoms such as coughs, rhinitis (stuffy nose), sinusitis and 
exacerbation of asthma. Symptoms may be transient, lasting from a few minutes to a few days 
and would be expected to subside once dust levels return to normal background levels. 

Of equal concern is the composition of the CCl dust. Lime dust from Kiln 6 is highly alkaline, with 
a pH ranging from 11 to 13 (refer to Attachment 1.1 A for detail). In addition to irritant respiratory 
health effects, described above, the high alkalinity may contribute to stinging eyes, nose and 
throat. A much more serious consequence would be severe wheezing, shortness of breath or an 
asthmatic response in sensitive individuals. 

Children, the elderly and people with underlying health disorders (respiratory and 
cardiopulmonary) are most at risk. The risk of these health effects occurring within the community 
could be significant given dust levels have been reported to be above the health guidelines more 
frequently than is considered acceptable. The DOH has reviewed information that confirms CCl's 
dust control malfunctioned, on Kiln 6 alone, on 85 occasions in the 12 months between April 2009 
and March 2010; 20 failures occurred in March 2010 alone (refer to Attachment 1.1 A for detail). 

Chronic and delayed health effects 
Serious long-term health effects would not be expected from a few short duration exposures to 
high dust concentrations in healthy individuals. However when elevated dust levels are sustained 
or recur frequently, healthy individuals may also have an increased risk of developing delayed and 
chronic health effects. These can manifest as chronic bronchitis, obstructive airways disease or 
related heart disease with symptoms developing many years after sustained exposures to 
relatively moderate levels of dust. Such health effects result from additive exposures to the 
overall burden of air pollution in the environment. 

Monitoring data from the northeast of the CCl facility shows that intermittent high levels of dust 
occurs frequently in the nearby community. If allowed to continue unabated, the risk of increased 
incidence of chronic health effects from environmental pollution in this community increases 
significantly (refer to Attachment 1.1A for detail). 

Measuring health effects in the community 
In 2003, residents living around the areas in Cockburn, Kwinana and Rockingham expressed 
concern about possible health effects associated with emissions from industries. In response to 
this concern, the DOH undertook a phone survey using the existing WA Health and Wellbeing 
survey that collected information on symptoms commonly attributed to chemical exposure (see 
Attachment 1.1 B for detail). The main findings for health conditions and symptoms in the 
randomly selected Cockburn residents surveyed (914 people) were: 

• the prevalence of cancer, heart disease and having a mental health problem was lower in 
Cockburn residents compared with State residents, however 

• an increased likelihood of reporting a respiratory condition other than asthma was 
associated with living in Cockburn (3.7% compared to 3.1 % of State residents) and 

CI no significant differences between Cockburn and the State on any of the symptoms 
commonly associated with chemical exposure were reported. 

Attachment 1. 1 B DOH 2004 Health sUNey of Cockburn, Kwinana and Rockingham 

With respect to cancer rates further to the finding above, the DOH was informed by the Western 
Australian Cancer Registry that there has been no indication of any "cluster" of cancer cases in 
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any particular area in the recent past and that the Cancer Registry's normal reports do examine 
cancer incidence in different areas. 

In September 2010, the Member for Cockburn, Fran logan MlA, presented a list of names to the 
Minister for Health of affected individuals from the local Cockburn community. The DOH is 
currently following up the concerns of these people through a phone interview survey. This 
investigation is ongoing and results will be available when this investigation is complete. 

The DOH has received sporadic letters, since 2000, from local residents from the Cockburn area 
who believe that their health may be impacted from the dust emitted from CCl during the 'fall-out' 
events. They mostly frequently describe irritant effects and frustration about their property being 
affected by dust and odour. 

To date, the DOH records have only one medical report related to CCl that links symptoms to 
emissions from CCl. In 2002, the DOH received a letter that was forwarded from the DEC, from 
a respiratory physician who believed his patient's symptoms of sinusitis and rhinitis might have 
been caused from environmental exposure from CCl emissions. 

As complaints have been occasional and sporadic, the advice that DOH has provided to 
individuals with health concerns has remained consistent. For residents seeking advice about 
future health complaints from exposure to environmental agents, their own medical practitioner is 
best placed to assess their health concerns and to place this into context with their own medical 
history and risks. Notwithstanding, if the resident considers that air emission events from CCl are 
impacting their health and well-being, they should advise CCl and provide details of the 
exposures to the DEC, as the agency with a regulatory role and responsibility to enforce pollution 
controls. 

1.2 Dust concerns 
Two key features characterise dust particles; i) particle size and ii) chemical composition. Both 
features help to define its toxicity and distribution in the environment. 

Size and composition of dusts (or particulate matter) vary depending on the process or activity 
that creates the dusts. Thermally generated dusts are often smaller and more uniformly shaped 
than mechanically generated dusts. However, depending on temperature and humidity 
conditions, agglomeration of smaller particulates may occur. 

Distribution of particulates in the environment depends on the size (referred to as aerodynamic 
diameter) and how the particles are released into the atmosphere. For example, particulates with 
smaller aerodynamic diameters released from tall stacks will usually be more widely dispersed 
into the atmosphere. larger particles or agglomerations of particles more frequently fall-out of the 
air over shorter distances, depending on wind speeds. Greater wind speeds will carry larger 
particles further than light winds. 

CCl dust emissions contain particulate matter of various sizes and chemical composition. CCl 
releases dust into the local environment from the five CCl kiln stacks, as well as from fugitive 
emissions from uncovered stockpiles of raw materials at various locations around the facility and 
from on-site quarrying activities. 

The DOH has reviewed the dust analyses from samples collected by the DEC, on 28th April 2010 
and from the City of Cockburn dust deposition gauge following recent ESP trip events on 25-26th 

September 2010. All of these samples demonstrated an elevated pH (between 11 and 13). 
Hence, this together with a chemical composition consistent with lime dust supports that the likely 
source of the dust samples is lime Kiln 6 from the CCl facility. 

Since November 2009 to March 2010 the number of trips from Kiln 6 alone ranged from six to 20 
per month. Kiln 6 experiences the greatest frequency of "trips" and it is likely that it is the major 
contributor to "fall-out" events and reduced amenity and nuisance to the local community. 
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The DOH cannot confirm that the dust emissions from CCl are within safe limits based on the 
dispersion modeling data that has been presented, as it appears not to have been verified by 
actual ground level particulate monitoring data. In fact, the data that the DOH has reviewed 
suggest that the model should be modified to consider worse case scenarios (such as exist with 
current trip frequency and at different feed rates) if it is to be considered in any future reviews of 
CCl's environmental licence. Furthermore, the DOH recommends that all sources of fugitive dust 
be included in the model. This conclusion is based on the increased frequency of complaints of 
odour and dust by the local community who reside immediately adjacent at the north of the CCl 
facility. 

At this stage DOH has no medical evidence suggesting that these "fall-out" events have caused 
long-term or health conditions severe enough to warrant residents to seek medical care. 
However, if high concentration dust events continue to increase in severity and frequency, it is 
conceivable that some people in the community, particularly the very young, elderly and those 
with other health conditions including pre-existing respiratory conditions (for example asthma and 
cardiopulmonary conditions) may be more susceptible. 

The DOH has noticed the existence of the Environmental Protection (Concrete Batching and 
Cement Product Manufacturing) Regulations, 1998, that require minimization of dust such that no 
visible dust escapes from premises, or escapes onto any place to which the public has access. It 
is not clear what relevance this legislation has to CCl. 

1.3 Environmental concerns 
Complaints related to environmental concerns associated with CCl facility should and are made 
directly to CCl and the DEC. Complaints received by CCl about emissions from the CCl facility 
are required to be reported to the DEC in accordance with the environmental licence conditions. 
Occasionally an individual complaint is forwarded to the DOH for advice regarding potential health 
concerns. 

1.4 Odour complaints from CCL 
Cement facilities are typically energy intensive and gaseous emissions reflect the various fuels 
required for the process. Among the potential for gaseous emissions sulfur dioxide (S02) and 
oxides of nitrogen (NOx) dominate. Previous monitoring from CCl suggests that S02 and NOx 
are not major contributors to local atmospheric pollution under normal operating conditions. 

2 The adequacy of action to address the above concerns 

In September 2010, the Member for Cockburn, Fran logan MlA, presented a list of names to the 
Minister for Health of affected individuals from the local Cockburn community. The DOH is 
currently following up the concerns of these people through a phone interview survey. This 
investigation is ongoing and results will be available when this investigation is complete. 

Furthermore, as discussed in section 1.2, the DOH is collaborating with the City of Cockburn by 
assisting with the analysis of dust gauges the City of Cockburn have recently purchased and 
deployed along a northerly arc around the CCl facility, with a background monitor located 
southeast of the CCl facility. Dust sampling sites are shown in Attachment 2.0. 

The DOH will finance the analysis by the Chemistry Centre ofWA and review the data following 
'fall-out' events reported by members of the local community. The data will be used to refine any 
further public health advice. 

Attachment 2.0 City of Cockburn - CCL dust sampling sites September 2010 
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2.1 Chronology of DOH involvement 
The DOH has provided advice on health issues relating to CCl since 2001 and has consistently 
emphasized the need for CCl to undertake adequate ambient monitoring to verify the reported 
emission predictions. 

Attachment 2. 1A. Chronology of events and advice given by DOH 
Attachment 2. 1 B. Letter from DOH to DEC March 2003 re: draft Katestone A Q Report 
Attachment 2.1C. Letter from DOH to DEC July 2003 re: final Katestone AQ Report (2003) 
Attachment 2. 1 D. Letter from DOH to CCL September 2010 re: Summary of Katestone AQ 

Report (2010), responding to letter from CCL re: AQ Report 
Attachment 2. 1 E. Letter from Minister for Health to Minister for Environment October 2010 re: 

DOH activities and findings from current review of information provided to DOH 
Attachment 2. 1 F. Letter from Minister for Health to Minister for Planning October 2010 re: DOH 

activities and findings from current review of information provided to DOH 

3 The process of issuing and amending licences 
With relation to environmental approvals, issuing and amending environmental licences, the role 
of DOH is an advisory one only. It provides health information and advice on request to other 
Departments or Authorities about potential health concerns associated with certain activities. 
Decisions about when DOH advice is sought, and about the uptake of that advice, are at the 
discretion of other decision-making authorities. 

DOH were not advised that the CCl Environmental Licence was being reviewed nor was DOH 
requested to assist by reviewing or providing advice on the potential health impacts of CCl 
emissions until after the public consultation period had closed. Refer to the chronology of events 
and advice given by DOH in Attachment 2.1A. 

4 Any other relevant matter 

4.1 Urban development planning 
Complaints from the local Cockburn community regarding uncontrolled dust and odours that 
residents believe originate from the CCl facility, have been ongoing for some time. Despite this, 
residential developments have continued to appear with increasing proximity to the CCl facility. 
Refer to Attachments 4.1 A-E that demonstrate urban infill around CCl since the mid 1970's. In 
fact, many residents are currently living within the existing Kwinana EPP buffer zone (Refer to 
Attachment 4.1 F). Further residential development close to CCl will inevitably result in more 
complaints about amenity with increased risk of health impacts, especially under the current 
operating and licence conditions. 

Attachment 4.1A. Map of residential development around CCL at 1975 
Attachment 4. 1 B. Map of residential development around CCL at 1985 
Attachment 4.1C. Map of residential development around CCL at 1995 
Attachment 4. 1 D. Map of residential development around CCL at 2006 
Attachment 4. 1 E. Map of residential development around CCL at 2010 
Attachment 4. 1 F. Map of cadastral lots within the Kwinana EPP buffer. 

The review of available dust monitoring data, complaints incidence data and the association of 
increased trip frequency that lead to uncontrolled dust emissions suggests that under current 
practices, there is no adequate buffer to protect the health of all residents. 

Further, the data reviewed by DOH suggests that the buffer zones between the CCl plant and 
residential communities are not sufficient to provide an acceptable level of amenity for all 
residents living in this community. Attachment 4.1 F shows the location of residents living within 
the EPP buffer. Also, the monitoring station at Tindale Avenue, which is just outside the Kwinana 
EPP buffer, shows dust exceedances exceed the national NEPM PMlO standard and have done 
so, every year for the period for which data was provided to DOH for review. 

7 



DEPARTMENT OF HEALTH SUBMISSION TO INQUIRY INTO COCKBURN CEMENT L TO, MUNSTER 
STANDING COMMITTEE ON ENVIRONMENT AND PUBLIC AFFAIRS 

Public concern related to loss of amenity and nuisance from mucosal irritation (eyes, nose and 
throats) has been demonstrated through media coverage and community rallies. However, the 
DOH has not received any medical evidence to suggest that there is a major public problem 
epidemic in Cockburn City resulting from CCl's operations. 

The DOH recommends that the risk for all potential health impacts be assessed during all phases 
of the planning process with involvement of the DOH at the earliest opportunity. 

For future developments undertaking risk assessment of potential public health issues, the DOH 
recommends modelling of worse-case scenarios considering equipment faults and normal wear 
and tear from ageing plant and machinery. Furthermore, for residential developments, potential 
health impacts for the most vulnerable members of the community need to be considered. 

Unless the current emission control is significantly improved at CCl, increasing urban density 
around the facility will arguably increase the potential for more people to be impacted. This will 
lead to an increased risk of susceptible residents who could develop either acute reversible 
symptoms or possibly more severe, chronic or delayed respiratory conditions. Community 
concern is also likely to continue, if not increase proportionately. 

The DOH has not been requested to provide advice or input into planning or approvals related to 
the urban infill around the CCl facility. 

Conclusions 

The DOH supports implementation of CCl's proposed improvements to control emissions from 
Kiln 6, as a priority, and that interim measures are considered to prevent further emissions that 
have the potential to exceed health guideline standards. 

The DOH recommends that alternative control measures be investigated as a matter of priority to 
reduce the severity and frequency of fall-out events that have led to loss of amenity and increased 
nuisance to the community. 

The DOH advised eCl undertake ambient air quality monitoring at ground level to verify the 
assumptions made in the Katestone air quality report that provides predictions of air quality based 
on dispersion modelling data. 

Improved interagency communications are recommended, especially for projects with potential to 
impact on the public health of local communities. The DOH recommends that consultation should 
begin at the earliest opportunity during the planning process and subsequently prior to re
approvals or re-licensing of the project. Effective consultation would involve provision of relevant 
information to the DOH, followed by discussions with stakeholders about the public health issues, 
considering each stage of the development or project's life; (including later-stages when there is 
greater potential for malfunctions of plant and equipment). 

Overall, under current operating conditions, the current buffer around CCl and the Environmental 
Licence are inadequate to protect amenity and public health of local residents, with public health 
being potentially at risk on the basis of the particulate size and composition. 
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Attachment 1.1 A 

REVIEW OF AIR MONITORING DATA FROM COCKBURN CEMENT LTD, MUNSTER 
(2010) 

Background 
On 1 ih May, 2010 the City of Cockburn contacted the Department of Health (DOH) and 
Department of Environment and Conservation (DEC) about reports from local residents of 
potential health impacts from emissions originating from the Cockburn Cement Ltd plant in 
Munster (CCl). 

Representatives from DEC and DOH met on 19th May 2010 to discuss these issues. At 
this meeting they also discussed an ongoing DEC investigation into an incident that 
occurred on 28th April 2010 that allegedly led to uncontrolled release of dust into the local 
community. DEC also informed DOH that CCl's Environmental Licence was being 
considered for review during discussions. 

DOH had not received any recent complaints in relation to CCl at that time, and offered 
assistance to review any data the DEC provided to assess risk to health. DOH advised 
DEC that any health investigations to determine whether emissions from a single facility in 
the Cockburn region were the cause of health effects in the surrounding community would 
take a very long time to complete and would likely be inconclusive. This advice was based 
on previous experiences with similar scenarios. 

During this meeting, as with numerous previous occasions and subsequent occasions, 
DOH stated that the best outcomes for public health on this issue were likely to be 
achieved through effective collaboration between DOH and DEC. 

Data Review· Sources of information provided to DOH in 2010 
The following information was provided to DOH toxicologists to assess potential health 
impacts of CCl emissions on the local community: 

Information Requested Date Date Received From 
Reql.!ested 

Report on the alleged Cockburn Cement 
Limited dust fall out from the locality of 16/08/2010 
Beeliar by DEC plus supporting data: 12/08/2010 

18/08/2010 DEC 
Dust sample analyses - excel spreadsheet 
Dust samQle analyses -Iaborato_ry_ re20rts 
Dust odour complaint trend since 2004 -

12/08/2010 16/08/2010 DEC excel spreadsheet 
Number of electrostatic precipitator (ESP) 
trips for each stack -April 2009 - March 18/08/2010 24/08/2010 DEC 
2010 by DEC. 
Air quality (AQ) monitoring data for PM10 12/08/2010 16/08/2010 
from Tindale/Fancote Avenues monitoring (incomplete) DEC 
stations, undertaken for CCL. 07/09/2010 07/09/2010 
CSIRO particle size distribution dust samples 

12/08/2010 16/08/2010 DEC collected by DEC. 
Requested Air Quality Assessment Report 

Summary of stack emission and ground level -concentration data. Extracted from the -3/9/2010 CCl 
Katestone Environmental Air Quality Impact 
Assessment of the Munster Plant -
ke1004939 July 2010 by CCl 
AQ monitoring report summaries for the 

15/09/2010 15/09/2010 DEC/CCl months of October 2008, September, 
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October, November, December 2009, 
January, February, March, April 2010 by 
Katestone Environmental Pty Ltd for eeL. 

eel Deposition gauges location & results 18/08/2010 29/10/2010 
DEe TSP ground data and monitor locations 09/09/2010 15/10/2010 

18/08/2010 Monitor location 
20/09/2010 Data not 
15/10/2010 collected 

DEe 

DEe 

eel current & draft Licenses Downloaded DEe 
12/08/2010 - website 

17/08/2010 
Katestone Environmental Report on Odour 

18/08/2010 -Assessment 2005 
Frequency & Duration of ESP trips 18/08/2010 

07/09/2010 
09/09/2010 -
20/09/2010 
07/10/2010 

Katestone Environmental Air Quality Impact 09/09/2010 
Assessment of the Munster Plant - 15/09/2010 
ke1004939 July 2010 by eel 21/09/2010 -

07/10/2010 
17/10/2010 

AQ monitoring Report summaries for missing 15/09/2010 
months & on-going 21/09/2010 -

13/10/2010 
Stack Testing Results clarification of time 
period. 06/09/2010 -
Stack Testing - DEe officer contact 
Hourly emission data for April 2009 -

09/09/2010 -Jun2010 

Air Quality Network & CCL monitoring program 
A monitoring program has been designed by Katestone Environmental (consultants to 
CCl) to assess ambient air quality in the local area surrounding the CCl facility. A 
description of monitor type and pollutant being monitored is provided in Table 1. The 
Kwinana Industry Council (KIC) owns the monitors while URS Australia consultants collect 
and quality assure the data before forwarding it to Katestone Environmental. Katestone 
Environmental compiles the data and produces monthly air quality reports for CCl. 

Table 1: Network of monitoring stations used to inform CCL of air quality in 
surrounding areas. 
Monitor Location Monitor Particle Size Australian 
Location relative to type Monitored Standard 

CCL Compliant 
Britannia Ave North OSIRIS TSP, PM10 PM2.5 No 
CCl-Quarry SW OSIRIS TSP, PM10 PM2.5 No 
Fancote / NE TEOM PM10 Yes 
Tindale Ave SOx S02 Yes 

NOx N02 Yes 

In response to the latest community concerns, the City of Cockburn has purchased and 
installed four dust deposition gauges at three residential areas north of CCl, with one at a 
background location to the east of the plant. The dust will be analysed for composition 
and pH following reports of uncontrolled emission releases. Analysis will be performed by 
the Chemistry Centre of WA and results will be interpreted by DOH toxicologists. 
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Air Quality Standards 

Relevance of the ambient air NEPM1 

National standards applicable to ambient air quality in Australia are described by the 
National Environment Protection Measure (NEPM) for Ambient Air, established by the 
National Environment Protection Council in June 1998. 

The NEPM standard for PMlO and PM2.5 are applicable to dust. PMlO is most relevant to 
this investigation and allows 50 jJg/m3 over a 24-hour averaging period that may only be 
exceeded five days per year. The allowance for exceedances of the PMlO standard 
acknowledges that there are many sources of particulates, including fires, high wind 
events or the inevitability of occasional equipment failure. 

The NEPM is not intended for point source monitoring and as such industry is not required 
to report against NEPM criteria. On the other hand, Industry emissions must not 
contribute to exceedances of the NEPM. To achieve this, facilities such as CCl are 
governed by licence conditions enforced through DEC. However, NEPM criteria are rarely 
applied to licences. Instead, point source emission criteria, such as stack limits, are 
licensed. 8uch limits are intended to ensure the NEPM are being met in ambient air for 
the protection of everyone in the community, including the more susceptible individuals. 

The ambient air NEPM for PMlO and PM2.5 criteria are health-based. Therefore when they 
are exceeded frequently and regularly, these exceedances have implications for the long 
term respiratory health of exposed individuals in the community. In the short term, 
individuals with underlying respiratory or cardiovascular disorders are particularly 
susceptible to an exacerbation of respiratory symptoms. 

Relevance of the Kwinana EPp2 
Under the Kwinana EPP policy, the Kwinana Industry Council (KIC), DEC & individual 
premises are required to continuously monitor ambient 802. Individual premises achieve 
this obligation through the KIC which owns and operates monitors in various locations 
through the Kwinana Industry Area (KIA). DEC meets this obligation through partnership 
with KIC; KIC provides the monitor and data and DEC ensures data collection and monitor 
operation satisfies relevant Australian standards. Monitoring at the Tindal Avenue monitor 
(Previously located at Fancote Ave) satisfies this requirement. 

The 802 guideline mirrors the NEPM guideline fairly closely. This is appropriate given that 
high levels of 802 can significantly affect respiratory health in the short term. In contrast 
total suspended particulate (T8P) does not have an associated health-based standard. It 
is used primarily as an amenity guideline. Nevertheless, by inference the higher the T8P 
the more likely it is for the NEPM PMlO to be exceeded. 

The EPP policy considers that sources of T8P are varied and difficult to model (fugitive 
sources) and monitor (for purposes of attributing to a source). The EPA accepts that T8P 
may be managed through stack emission limits on licences. Neither KIC nor DEC is 
required to continuously monitor ambient T8P throughout the policy area (as exists for 
802). However, individual premises are required to monitor ambient T8P, although they 
are not required to routinely report findings to DEC. DEC advised DOH that CCl are not 
required to report T8P routinely. 

I National Environmental Protection Measure (NEPM) for Ambient Air www.ephc.gov.au/taxonomy/terml23 

2 Environmental Protection (Kwinana) (Atmospheric Wastes) Policy Approval Order 1999. 
www.epa.wa.gov.au (policies, Environmental Protection policies) 
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CCl operates the Britannia Avenue monitor to satisfy the requirements of the Kwinana 
EPP. 

Data Review - Findings 

Sulfur dioxide {S02} 
S021eveis comply with NEPM guidelines at the Fancoterrindal Avenue monitoring site. 
Collective evidence (other DEC controlled monitoring sites in Kwinana) show S02 is widely 
compliant through the KIA. 

Dust (PM10) 
PMlO (dust) levels have been exceeded at the Fancoterrindal Avenue monitoring site at 
least 10 times each year from January 2006 to May 2010. This is shown in Figure 1. The 
Fancote rrindal Ave sites are in 'direct line of site' to the CCl facility and upwind during 
the dominant south-westerly (SW) winds. 

The available wind direction data show that PM10 exceedances occur with regularity at the 
Fancoterrindal monitor when SW winds dominate. In contrast, for the same period only 
one exceedance was reported at the Britannia Avenue monitor, (located north of the CCl 
plant) in 2009. This anomaly may be partially explained by wind direction and wind speed 
but may also be due to the monitor placement being close to trees which would provide 
some screening of dust emissions. 

13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

2006 

Fancote I Tindal Ave Yearly exceedances (Calendar Years) 

2007 2008 

Year 

I [iJ Yearly exceedances I 

2009 2010 

Figure 1: Exceedances of PM10 at FancotefTindal Ave 2006 - 2010 {heavy line 
denotes allowable PM10 exceedances}. 

Between November 2009 and March 2010 Kiln stack number 6 failed 60 times. This kiln is 
believed to be the greatest source of dust emissions to the surrounding area. The timing of 
these exceedances is closely associated with failings of the electrostatic precipitators 
(ESP) during electrical trip events (see Figure 2). 
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ESP Trips I PM10 Exceedance Association 
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Figure 2: PM10 exceedances (represented by the transparent bars) against number 
of ESP trips for CCl kiln stacks K2-KS 

Total Suspended Particles - TSP 
The CCl monitoring program at Britannia Avenue is intended to provide evidence that 
ambient TSP is not above the Kwinana EPP guideline of 90 jJg/m 3

. While the TSP 
guideline is not health-based it is a useful measure of amenity. Disruption to amenity from 
dust impacts has been closely linked to community uncertainty about health impacts when 
the dust is linked to industry emissions. 

CCl employs an OSIRIS monitor at Britannia Ave. These monitors are typically used by 
facilities to inform the need for dust management and to trigger dust management 
strategies. DEC Air Quality Management Branch (AQMB) advises that data collected from 
OSIRIS monitors are not intended for regulatory purposes however the data can be used 
by regulators when industry data indicates dust issues may warrant further investigations. 

DOH has received advice that the OSIRIS monitors are not ideal for measuring TSP as 
they use a very low flow intake rate compared to the more conventional method that uses 
high volume samplers. Coupled with poor monitor placement this helps to explain the 
discrepancy between normal TSP concentrations (even during fallout events) and dust 
amenity complaints. 

Public Complaints 
Under CCl's environmental licence (Environmental Protection Act, 1986 - Licence 
4553/1967/14) a written record of all complaints received at the premises is required that 
includes: 

III name and address of complainants (if known); 
III date and time of complaint; 
III a unique registration number; 
III location about which complaint was made; 
III general description of nature of complaint; 
III wind direction, wind speed and temperature at the time of the complaint; 
III likely source of the reported problem; and 
III corrective action taken in relation to the complaint. 
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The majority of complaints reviewed related to either odour or dust. Community concerns 
ranged from nuisance dust related to amenity, to concerns related to the possible health 
impacts of long-term regular dust exposure. Recent data shows close association between 
the number of complaints and dust events due to ESP trips. 

DOH was supplied with complaints data from November 2009 to March 2010. Between 
this period the number of trips from Kiln 6 alone ranged from six to 20 per month. Kiln 6 
experiences the greatest frequency of "trips" and it is likely that it is the major contributor to 
"fall-out" events and reduced amenity and nuisance to the community. Figure 3 
demonstrates a strong correlation between elevated numbers of "trips" and complaints 
about odour and dust from the CCl plant. 

Given the elevated number of complaints recorded between March 2010 and June 2010 
(Figure 3), DOH predicts a significant increase in the number of trips during this time, 
given the strong correlation demonstrated between number of ESP faults at Kiln 6 and 
numbers of complaints. Despite DOH's requests for this additional information, DOH had 
not received an update by the end of October 2010. 
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Figure 3: Dust & odour complaints from January 2004 to August 16, 2010 (DEC 
complaints data) versus total ESP trips from April 2009 - March 2010. 

Chemical Analysis of Dust Samples 
Dust samples were collected by DEC at selected locations from CCl and the windscreen 
of a Beeliar resident on 28th and 29th April 2010 respectively, following an incident of an 
uncontrolled dust release (or 'fall-out' event). The samples are high in calcium (Ca), 
aluminum (AI), iron (Fe), magnesium (Mg) and sulfur (S) and are typical of the elements in 
kiln dust. In addition the pH of the dust samples is high at pH 12 and pH 13, respectively. 
The chemical composition of both of these samples closely reflects that of the raw 
materials used and the chemical compounds produced by CCl. The dominant chemical 
compound produced from the lime kilns is calcium oxide (CaO) ranging from 10 to 50 per 
cent of the total product. It is a fine white powder produced with a characteristically high 
pH (11 -12.5). 

DEC reported that a dust sample collected by a Beeliar resident on the 17th June 2010 
showed the same chemical profile as the DEC samples collected on the 28 th April, 
indicating the samples may have come from the same dust source. 
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Ambient Air Quality Monitoring compared with Predictive Modelling 
While a complete copy of the most recent Katestone modelling report has not been 
provided to DOH for assessment, a summary report produced by CCl based on the 
Katestone report highlighted several areas of concern. The key concern relates to the 
assumption that ground level concentrations of dust in the surrounding residential areas 
meet the NEPM for PMlO based purely on the modelling predictions. The DOH has not 
been provided with adequate ambient dust monitoring results for TSP or PMlO that verifies 
or validates the model's predictions. 

The DOH has been asked to comment on the potential for health impacts from CCl's 
operations on several occasions. On each occasion, the DOH has advised that ground 
level air monitoring is required to assess the level of exposure of the local community for 
comparison with health-based guidelines. 

In 2002 the DEC requested that DOH provide comment on the draft Katestone 
Environmental modeling report. On that occasion, the DOH requested more information 
regarding whether the model, had been verified against ground level ambient monitoring. 
Further, the DOH suggested that if the public amenity continued to be disturbed this 
suggested that the model probably needed to be reviewed. In fact this particular draft 
assumed that trip events would only occur 0.001 per cent of operational time. This may no 
longer be relevant under current operating conditions, given the increased frequency of 
trip events. 

Following the most recent incidents and review of limited, available monitoring data, the 
number of regular excess exceedances of the PM10 dust standards, there is strong 
evidence that the model does not accurately reflect dust emissions from the CCl facility. 
On this basis, it is recommended that any future reviews of CCL's environmental licence 
should consider appropriate ground level monitoring results in addition to predictive values 
that considers all potential emission events, including the worse case scenarios and 
fugitive dust sources. 

Phone Survey to Identify Health Effects Described by Community 
In September 2010, the Member for Cockburn, Fran logan MLA, presented a list of 
names to the Minister for Health of affected individuals from the local Cockburn 
community. The DOH is currently following up the concerns of these people through a 
phone interview survey with a medical officer. This investigation is ongoing and results will 
be available when it is completed. 

Conclusions 

Following review of the data provided to the DOH, the following conclusions are made: 

o The chemical and physical properties of the dust samples presented to the DOH 
are consistent with lime produced in CCl's Kiln 6. 

o Dust can exert acute irritating health impacts that continue as long as the dust is 
present, and high pH dust may exert additional irritation in some people. These 
reversible health effects usually involve sore eyes, throats and itchy skin. However 
longer term environmental exposures that are frequently above health guidelines 
have been implicated as the cause of chronic respiratory conditions, particularly in 
people who may be predisposed by existing health conditions, extremes of age 
and personal choices, such as smoking status. Delayed and chronic respiratory 
conditions include chronic bronchitis, pneumoconiosis and exacerbation of 
cardiopulmonary conditions or asthma. 

o More than twice the number of acceptable exceedances (five times per year) of the 
PMlO guideline were reported every year since 2006 (period for which data was 
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supplied), suggesting that dust emissions have not been effectively controlled 
around the CCl facility during this time. 

II Comparing the timing and frequency of the exceedances against the timing and 
frequency of ESP trip events demonstrates a strong association. This suggests 
that during the trip events dust emissions from CCl have been contributing to 
these exceedances. Kiln 6 appears to be the major contributor. 

II Comparison of the incidence of trip events with complaints about odour and dust 
also shows a strong correlation. This implies that the observed increased 
frequency of uncontrolled dust emissions, known to occur during trip events, 
significantly impacts the amenity and well-being of the local community to such a 
degree that they make a formal complaint to the company or DEC. 

II The {summary of stack emission and ground level concentration data -extracted 
from Report from Katestone Environmental to Cockburn Cement. Air quality 
modelling assessment into compounds released from the Cockburn Munster 
facility" is based on predictive modelling. The DOH has not been able to ascertain 
whether this current model has included the contribution of dust emissions from trip 
events or all fugitive dust sources from around the CCl facility. The DOH awaits 
supply of this information. 

II In 2003, the DOH recommended that the previous Katestone Environmental 
dispersion model used to monitor air quality from CCl be validated against 
representative ambient dust monitoring. At the time of writing this submission, the 
DOH had not received such data for review. 

II It is difficult to make an accurate assessment of the risk to the health of local 
residents from the data that has been provided to date. However, considering that 
residential communities generally comprise a broad spectrum of ages and health 
status, with some individuals being more predisposed than others, it is likely that if 
the current operating conditions (and trip events) continue to release dust into the 
local atmosphere, the risk of causing adverse health outcomes increases. 

II The PMlO exceedances suggest that public amenity is likely to have been affected 
following the urban infill from 1995. 
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Overview 
The report that follows describes the findings from the health survey conducted in the areas of 
Cockburn, Rockingham and Kwinana in 2003. This overview presents the key findings of the 
report and can be used as a stand-alone summary. 

The residents living around the major industrial areas in Cockburn, Kwinana and Rockingham 
(referred to collectively in the report as the Kwinana Industrial Strip) expressed concern about 
possible health effects associated with emissions from the industries. In response to this 
concern, the Department of Health undertook to survey the areas around the Kwinana Industrial 
Strip, using the existing WA Health and Wellbeing survey which was already collecting 
information on l¥mptoms commonly attributed to chemical exposure. By using the existing 
survey system, the State could be the comparison group against which health effects in the 
areas around the Kwinana Industrial Strip could be assessed. Accordingly, from February to 
June 2003, 3246 people living in and around the Kwinana Industrial Strip took part in a 
telephone interview about key aspects of their health and lifestyle. 

The major aim of the study was to identify any health problems around the Kwinana Industrial 
Strip that were atypical of the State in general, and then to explain the differences if possible. 

The sample for each area was selected from within the Statistical Local Area boundary as 
defined by the Australian Bureau of Statistics. Everyone who had a telephone listing in the 
November 2003 version of Baylar's Electronic White Pages (EWP) made up the sample frame, 
from which a random sample of households in Cockburn, Kwinana and Rockingham were 
selected. The sample size was selected to allow for the attainment of approximately 1000 
completed interviews in each area. This sample size was large enough to validly use in a 
comparison of reported health problems between the areas and the State. 

The main findings of the survey are divided into three sections; lifestyle, health conditions and 
symptoms. A summary of the statistically significant differences between the areas and the 
State is outlined below. A more complete set of comparisons between and within areas is given 
in the main body of the report. 

Lifestyle 

Cockburn 
A higher proportion of Cockburn females don't drink compared with State females. 

A higher proportion of Cockburn females were obese and either did no or insufficient leisure 
time physical activity compared with State females. 

A lower proportion of Cockburn males did no leisure time physical activity compared with State 
males. 

Kwinana 
A lower proportion of Kwinana males had never smoked and a higher proportion of Kwinana 
males were ex-smokers compared with State males. 

A higher proportion of Kwinana males and females were current smokers compared with the 
State. 

A higher proportion of Kwinana males and females were non-drinkers compared with State 
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females. In addition, the combined proportion of Kwinana males and females who drank at high 
risk levels was lower compared with State males and females. 

A lower proportion of both Kwinana males and females had a Body Mass Index (BMI) in the 
normal range compared with State males and females. A higher proportion of Kwinana males 
had a BMI in the overweght range compared with State males and a higher proportion of 
Kwinana females had a BMI in the obese range compared with State females. 

A higher proportion of Kwinana females were very sedentary in their leisure time compared with 
State females. 

A higher proportion of Kwinana males did not eat fruit compared with State males and a higher 
proportion of Kwinana females ate less than two serves of fruit compared with State females. A 
lower proportion of Kwinana residents ate the recommended two serves of fruit compared with 
State residents. 

Rockingham 
A higher proportion of Rockingham males were current smokers compared with State males 
and a higher proportion of Rockingham females were ex-smokers compared with State females. 

A higher proportion of Rockingham residents were in the underweight range of the BMI 
compared with State residents. 

Health conditions 

Cockburn 
The prevalence of cancer, heart disease and having a mental health problem was lower in 
Cockburn residents compared with State residents. 

Kwinana 
The prevalence of heart disease and diabetes was higher in Kwinana residents compared with 
State residents. 

The prevalence of arthritis was higher in Kwinana females compared with State females but was 
low in Kwinana males compared with State males. 

The prevalence of high blood cholesterol and osteoporosis was higher in Kwinana females 
compared with State females. 

Rockingham 
The prevalence of asthma was higher in Rockingham residents compared with State residents. 

The prevalence of diabetes was higher in Rockingham females compared with State females. 

SYmptoms 

Cockburn 
There were no significant differences between Cockburn and the State on any of the symptoms 
commonly associated with chemical exposure. 
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Kwinana 
A higher proportion of Kwinana residents reported having a headache on half or more days in 
the previous four weeks, and on most days in the previous four weeks compared with State 
residents. 

A higher proportion of Kwinana residents reported having difficulty in concentrating or 
remembering on half or more days or on most days in the previous four weeks compared with 
State residents. 

A higher proportion of Kwinana residents reported feeling fatigued even after a good night's 
sleep on most days in the previous four weeks compared with State residents. 

A higher proportion of Kwinana residents reported feeling weak or dizzy on half or more days in 
the previous four weeks, and on most days in the previous four weeks compared with State 
residents. 

Rockingham 
A lower proportion of Rockingham res idents reported having breathing difficulty on most days in 
the previous four weeks compared with State residents. 

A higher proportion of Rockingham males reported feeling weak or dizzy on most days in the 
previous four weeks compared with State males. 
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1. Introduction 
1.1 Background 

The residents living around the major industrial areas in Cockburn, Kwinana and 
Rockingham (referred to collectively in the report as the Kwinana Industrial Strip) 
expressed concern about possible health effects associated with emissions from the 
industries. In response to this concern, the Department of Health undertook to survey the 
areas around the Kwinana Industrial Strip, using the existing WA Health and Wellbeing 
survey which was already collecting information on symptoms commonly attributed to 
chemical exposure. By using the existing survey system, the State could be the 
comparison group against which health effects in the areas around the Kwinana Industrial 
Strip could be assessed. Accordingly, from February to June 2003, 3246 people living in 
and around the Kwinana Industrial Strip took part in a telephone interview about key 
aspects of their health and lifestyle. 

The major aim of the study was to identify any health problems around the Kwinana 
Industrial Strip that were atypical of the State in general, and then to explain the 
differences if possible. However it is not possible to identify the underlying causes of 
symptoms or health conditions from a survey of this kind. 

1.2 Objectives and scope of this report 
As a population based survey, the results give a picture of the health status of the area 
under investigation. Specifically, the survey was designed to: 

1. Describe the characteristics of the samples from Cockburn, Kwinana and 
Rockingham compared with the census data for these areas. 

2. Establish the general health status of residents who live in Cockburn, Kwinana and 
Rockingham. 

3. Estimate the nature and prevalence of selected health conditions and symptoms in 
Cockburn, Kwinana and Rockingham. 

4. Identify and model the factors associated with an increased likelihood of reporting 
selected health conditions and/or symptoms. 
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2. Methodology 

2.1 The survey sample 
Over the months of February to June 2003,914 people from Cockburn, 1087 people from 
Kwinana and 1245 people from Rockingham completed a survey about their health. The 
sample frame from which a random sample was drawn was the 2003 Electronic White 
Pages (EWP) as supplied by 8rylar's Oz on Disc. The distribution of the sample is 
presented in Figure 1. 

Figure 1: Distribution of the sample from Cockburn, Kwinana and Rockingham 

The darker the colour on the map, the greater the proportion of people sampled. Almost 
5% of the households in the Statistical Local Area of Cockburn who were listed in the 
EWP were contacted (not all households have telephone numbers listed in the EWP). 
This represents just over 1 % of the population of Cockburn who were interviewed about 
their health. In the Statistical Local Area of Kwinana, just over 19% of households listed in 
the EWP were contacted. This presents almost 5% of the population of Kwinana who 
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were interviewed about their health. In the Statistical Local Area of Rockingham, over 
almost 5% of households listed in the EWP were contracted. This represents just under 
2% of the population of Rockingham who were interviewed about their health. 

The rest of the State information was collected over the months of September 2002 to 
June 2003. This sample numbered 12,418, which is about 2% of the households listed in 
the EWP. The total population ofWA in 2003 is estimated at 1,949,400, which means that 
approximately 1 % of the total population was interviewed about their health. 

The comparison group in this report is the total State, which includes Cockbum, Kwinana 
and Rockingham. Table 1 shows the age and sex distribution of the Cockbum, Kwinana 
and Rockingham samples who completed the interview. The overall response rate8 was 
79.1 %. This is considered adequate to estimate population health profiles. 

Table 1: Cockburn, Kwinana and Rockingham samples by age and sex 

2.2 Procedure 
The WA Health and Wellbeing Surveillance System, an ongoing survey on the health 
profile of WA people, was used to collect the data. Aspecial module contained questions 
about symptoms that have been attributed to chemical exposure. The survey was 
conducted as a Computer Assisted Telephone Interview (CATI). Each telephone number 
in the sample was called up to eight times in order to establish contact with the household 

a The response rate is calculated by dividing the total number of completed interviews by the total number of 
households contacted. 
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and up to eight times to secure an interview. The person with the most recent birthday 
was selected to answer the questions. Where the selected person was under the age of 
sixteen, the adult who knew the selected minor best was asked to respond on their behalf. 

2.3 Adjusting the data for comparative purposes 
Many factors influence our health. Two important factors that are associated with 
increasing health problems are age and sex. 

Oversampling or sampling a higher proportion of people in an area, such as was done in 
Cockburn, Kwinana and Rockingham, is a technique used in surveys to increase sample 
sizes within a particular area relative to their share of the population in the State. 

Data that report the prevalence of a condition or some lifestyle behaviour need to be 
adjusted to compensate for all of these factors so that comparisons are valid. In this 
report the data are weighted for over sampling and the probability of being selected to 
respond to the survey and then adjusted to the age and sex distribution of the 2003 WA 
Estimated Resident Population (ERP) for all 'person' estimates. For male and female 
estimates the data are weighted for over sampling, and the probability of being selected to 
respond to the survey and then adjusted to the age distribution of the 2003 WA ERP. 

2.4 How the analysis was conducted 

The analysis was conducted in three stages. The first stage was to provide a description 
of the demographic characteristics of the Cockburn, Kwinana and Rockingham samples 
and to compare these with the census data for those areasb

• The second stage presents 
a profile of the risk factors and health-enhancing behaviours of the residents of these 
areas compared with the State. The third stage compares health conditions and 
symptoms between the areas and the State. 

Two methods of statistical analysis were used. First, a simple descriptive analysis was 
conductedc

• Then, a more detailed analysis was undertaken. This involved using 
statistical techniques such as logistic regression modelling. These methods control for the 
effects of factors that are known to be associated with a particular condition. By including 
known associations with a health condition, and including geographic areas such as 
Cockbum, Kwinana and Rockingham in the model, the strength of the association of a 
geographic area with the health condition can be assessed. The research question 
guiding the logistic regression analyses was 'Is living in Cockburn, Kwinana or 
Rockingham, per se, associated with an increased likelihood of reporting the health 
condition or symptom?'. A description of the methods used and the results obtained can 
be found online at the URL given in footnote ·b'. 

2.5 The prevalence of a condition or symptom 

Throughout the report, the term 'prevalence' is used. The prevalence of a health condition 
or risk factor, is the spread throughout the community. Proportion and per cent are 
different ways of saying the same thing. So a proportion of .29 is the same as 29%. The 
terms 'proportion', 'per cent' and 'prevalence' are used interchangeably throughout the 
report. 

bThis part of the analysis is separately reported and found online at URL: htlp:llwww.health.wa.gov.aul 
pUblications/Kwinana.cfin 

Confidence intervals were used to determine whether or not the differences in estimates were significant. 
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2.5.1 SEIFA levels 
In the examination of the factors associated with poor health, socio-economic indicators 
are important. These were assessed by using the information supplied by the individuals 
in the survey and also by using information collected by the Australian Bureau of Statistics 
during the 2001 Census. SEIFA or the Socio-Economic Indexes for Areas, are summary 
measures that categorise geographic areas on the basis of their social and economic 
characteristics (such as income and education). These indexes are derived by the 
Australian Bureau of Statistics and reflect the socio-economic wellbeing of an area, rather 
than that of an individual 1 

• As poor health is known to be cssociated with lower socio
economic conditions, SEIFA levels are used in the analysis as the measure of relative 
disadvantage in an area. SEIFA scores are divided into five equal levels (quintiles) with 
the lowest level designated Quintile 1 (most disadvantaged) and the highest-level 
designated Quintile 5 (least disadvantaged). 

2.5.2 The Odds Ratio 

The Odds Ratio shows whether or not a factor increases, has no effect on, or decreases 
the likelihood of a particular health condition being reported. If the Odds Ratio associated 
with a factor, such as smoking, or living in Cockburn, Kwinana or Rockingham, is one, 
there is no increased likelihood of reporting the health condition or symptom being 
studied. If the Odds Ratio is less than one, there is less likelihood of the health condition 
or symptom being reported. If the Odds Ratio is greater than one, then there is an 
increased likelihood of a health condition or symptom being reported. The amount of 
increase above one indicates the relative importance of the factor in predicting whether or 
not a person reports having a particular condition or symptom. 

2.5.3 Interpreting survey results 

The data collected in this survey give an indication of the health status of a population at 
the time the survey was conducted. The results reported in this document cannot be used 
to infer causality between a health outcome and any associate of that outcome. The 
report deals only in relationships between socia-demographic factors, lifestyle factors and 
health outcomes. 

As with all survey data, when making multiple comparisons for differences between low 
prevalence conditions, the possibility of a Type II error exists. A Type II error occurs 
when we accept that there are no differences between estimates when in fact there are. 
For this analYSiS, the sample sizes provide sufficient power (80%) to detect differences of 
60% for prevalences of 5% or less. 
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3. Health enhancing behaviours and risk factors 

Lifestyle choices can affect health. Some are associated with better health (health 
enhancing) and others are associated with ill health (risk factors). Health enhancing 
lifestyle choices include being physically active and eating plenty of fruit and vegetables. 
Risk factors include excessive alcohol consumption, smoking, being sedentary and being 
overweight. 

Tables 2, 3 and 4 present the comparison of the areas of Cockburn, Kwinana and 
Rockingham with the State. The direction of the arrow beside the number indicates 
whether the prevalence for the area is above or below the State prevalence. There are 
multiple comparisons that can be made with these data. In this report, only comparisons 
with the State are made in the tables. However in the text, differences identified between 
areas are also discussecf. Each of the risk factors is discussed separately below. 

3.1 Smoking 

Smoking is a risk factor for the development of a number of different chronic health 
conditions, particularly respiratory and cardiovascular disease2

•
3

• Figure 2 presents the 
data on smoking for Cockburn, Kwinana and Rockingham adults compared with the State. 

Figure 2: Proportion of adults by smoking status and area 
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Compared with Cockburn (20.3%) and the State (19.8%), a higher proportion of Kwinana 
people smoke (28.6%). The prevalence of smoking in females was significantly higher in 
Kwinana (26.9%), compared with females in Cockburn (15.8%), Rockingham (16.4%), 
and the State (16.9%). 

Overall, the prevalence of smokers and ex-smokers was higher in males. Kwinana males 
(31.0%) and Rockingham males (31.1 %) had a significantly higher proportion of smokers 
compared with State males (22.6%), but not compared with Cockburn (24.5%). Males in 
Kwinana had the highest proportion of ex-smokers (42.5%) compared with Cockburn 
(28.3%), Rockingham (30.0%) and the State (30.1%). 

d All significant differences are shown in the EXCEL workbook available on URL: 
http://www.health.wa.gov.au/publications/Kwinana.cfm 
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Table 2: The prevalencee of health enhancing and risk factors in females by area 

Note: ? Significantly higher than the State prevalence. ? Significantly lower than the State prevalence. 

e The data on this table are weighted for over sampling in Cockburn, Kwinana and Rockingham and adjusted 
to the age distribution of the 200212003 WA ERP. 
f Smoking status and alcohol consumption questions were only asked of adults aged sixteen and over. 
g NHMRC guidelines for safe alcohol use were used to determine the levels. 
h The physical activity level is assessed using the Active Australia questionnaire. Only adults aged sixteen to 
sixty-four years answered these questions. 

Health SUlYey of Cockburn, Kwlnana and Rockingham 7 



Table 3: The prevalence) of health enhancing and risk factors in males by area 

Note: ? SignificanUy higher than the State prevalence. ? Significantly lower than the State prevalence. 

I The data on this table are weighted for over sampling in Cockburn, Kwinana and Rockingham and adjusted 
to the age distribution of the 2002/2003 WA ERP. 
J Smoking status and alcohol consumption questions were only asked of adults aged sixteen and over. 
k NHMRC guidelines for safe alcohol use were used to determine the levels. 
I The physical activity level is assessed using the Active Australia questionnaire. Only adults aged sixteen to 
sixty-four years answered these questions. 
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Table 4: The prevalencem of health enhancing and risk factors in persons by area 

Note: ? Significantly higher than the State prevalence. ? Significantly lower than the State prevalence. 

m The data on this table are weighted for over sampling in Cockburn, Kwinana and Rockingham and adjusted 
to the age and sex distribution of the 200212003 WA ERP. 
n Smoking status and alcohol consumption questions were only asked of adults aged sixteen and over. 
o NHMRC guidelines for safe alcohol use were used to determine the levels. 
P The physical activity level is assessed using the Active Australia questionnaire. Only adults aged sixteen to 
sixty-four years answered these questions. 
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3.2 Alcohol use 
Low to moderate alcohol use has been shown to help reduce the risk of developing 
coronary heart disease. However, long-term excessive alcohol use has been linked to the 
development of a number of chronic illnesses3,4. Figure 4 presents the patterns of alcohol 
consumptionq using National Health and Medical Research Council guidelines (NHMRCt 

Figure 3: Proportion of adults consuming alcohol by risk level and area 
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Three quarters of the females in all areas reported that they were either non-drinkers or 
drank at low risk levels. 3:lme of the differences between areas were: a significantly 
higher proportion of Kwinana females (44.2%) reported being non drinkers compared with 
Rockingham (32.7%) and the State (31.6%); a significantly higher proportion of Cockburn 
women (40.5%) reported being non drinkers compared with the State (31.6%); and 
between 6% and 7% of females reported drinking at high risk levels across all areas. 
There were no significant differences in areas in the 'risky level' category. 

Similarly, three quarters of the males in all areas reported that they were either non
drinkers or drank at low risk levels. Some of the differences between areas were: a 
significantly higher proportion of Kwinana males reported that they were non-drinkers 
(28.1%) compared with Cockburn males (17.4%) and State males (18.2%). A significantly 
lower proportion of Kwinana males (4.9%) reported being high-risk drinkers compared 
with Cockburn males (15.1%), Rockingham males (12.1%) and State males (10.6%). 
There were no significant differences in areas in the 'risky level' category. 

3.3 Body Mass 
Weight gain and obesity have been linked to the development of a number of chronic 
health conditions 6. Low body weight (a Body Mass Index [BMI]<20) has been shown to 
be associated with the development of osteoporosis7

• 

Weight and height are used to calculate BMI which can then be grouped into four different 
categories: underweight, normal weight, overweight and obese. Males are more likely to 
have a BMI within the overweight range compared with females, while females are more 

q The grouping of drinking into 'low risk', 'risky' and 'high risk' levels conforms to the NHMRC guidelines and 
wording for daily intake of alcohol. 
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likely to have a 8MI in the obese range compared with males. Having a 8MI in the 
underweight range is more common amongst females. This pattern is found in most 
population surveys and was also found in this survey. Figure 4 shows the distribution of 
8MI across the geographic areas. 

Figure 4: Proportion of people by BMI category and area 
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For females, the differences were: a significantly lower proportion of Kwinana females 
(36.7%) were in the normal range of 8MI compared with State females (51.6%); 
significantly higher proportions of Cockburn females (21.9%) and Kwinana females 
(30.8%) were in the obese range of 8MI compared with Rockingham females (13.0%) and 
State females (13.9%). 

For males the differences were: a significantly lower proportion of Kwinana males (33.6%) 
were in the normal 8MI range compared with State males (43.3%); and a significantly 
higher proportion of Kwinana males (45.7%) were in the overweight range of 8MI 
compared with State males (35.0%). 

Overall a significantly higher proportion of Rockingham residents (14.9%) were in the 
underweight range of 8MI compared with the State (10.9%). 

3.4 Physical activity 
Physical activity has been linked to better health. Inactivity is considered to be an 
important factor in the development of high blood cholesterol, high blood pressure and 
weight gain7

,8. Active Australia, a peak body in Australia for setting standards on leisure 
time ~hysical activity, recommends the equivalent of 150 minutes of moderate activity per 
week. Figure 5 shows the level of leisure time physical activity for Cockburn, Kwinana 
and Rockingham compared with the State. 
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Figure 5: Proportion of adults aged sixteen to sixty-four by level of leisure time 
physical level and area 
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Overall, the proportion doing adequate leisure time physical activity was higher for males 
compared with females. There were only three significant differences across the areas: a 
significantly higher proportion of Cockburn females (21.8%) did no leisure time physical 
activity compared with Kwinana females (10.5%), Rockingham females (9.1% ) and State 
females (11.5%); a significantly lower proportion of Cockburn females (49.8%) did the 
recommended amount of exercise compared with Rockingham females (68.5%) and 
State females (61.9%); a significantly lower proportion of Cockburn males (6.6%) did no 
leisure time physical activity compared with State males (11.2%). 

3.5 Leisure time inactivity - being sedentary 

The survey also asked people to estimate the amount of time they spent on sedentary 
leisure pursuits weekly (e.g. watching TV or using the computer). Physical inactivity was 
grouped into four categories based on quartiles (i.e. 25% of the total unweighted sample 
in each group). The groupings were: <6.5 hours classified as not very sedentary; 6.5 to 
13.5 hours, as moderately sedentary; 13.6 to 20 hours, as quite sedentary and >20 hours, 
as very sedentary. Figure 6 presents the results. 

Figure 6: Proportion of people by level of sedentary leisure time pursuits and area 
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There were no significant differences across the areas of Cockburn, Rockingham and the 
State for either males or females. 

All differences were between Kwinana and other areas. Specially these were: a 
significantly lower proportion of Kwinana females (13.3%) were classified as not very 
sedentary compared with Rockingham females (20.8%) and State females (23.9%); a 
significantly higher proportion of Kwinana females were classified as very sooentary 
(38.5%) compared with Cockburn females (24.2%), Rockingham females (24.7%) and 
State females (22.3%); a significantly lower proportion of Kwinana residents were 
classified as not very sedentary compared with Cockburn residents (20.3%), Rockingham 
residents (20.8%) and the State (22.7%); and a significantly higher proportion of Kwinana 
residents were classified as very sedentary compared with Cockburn residents (25.0%), 
Rockingham residents (27.5%) and the State (24.1%). 

3.6 Fruit and vegetable intake 
Fruit and vegetables have a protective effect against a number of chronic diseases. 
Inadequate intake of fruit and vegetables may predispose people to develop some chronic 
ill nesses8

, 
1
0. 

3.6.1 Fruit 
Nutrition guidelines recommend that people eat two serves of fruit daily. Figure 7 presents 
the amount of fruit eaten daily in Cockburn, Kwinana, Rockingham and the State. 

Figure 7: Proportion of people by daily fruit consumption and area 
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There were no significant differences acros s the areas of Cockburn, Rockingham and the 
State for either males or females. 

All differences were between Kwinana and other areas. Specially these were: a 
significantly higher proportion of Kwinana females (49.1 %) ate less than the 
recommended two serves of fruit daily compared with Cockburn females (32.1%), 
Rockingham females (31.6%) and State females (37.3%); a significantly lower proportion 
of Kwinana females (47.5%) ate at least the recommended amount of fruit daily compared 
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with Cockburn females (63.9%), Rockingham females (63.9%) and State females 
(59.5%); a significantly higher proportion of Kwinana males (17.4%) either ate no fruit or 
less often than daily compared with Cockburn males (5.6%), Rockingham males (4.8%) 
and State males (4.4%); and a lower proportion of Kwinana residents (45.2%) ate the 
recommended serves of fruit daily compared with Cockburn residents (60.4%), 
Rockingham residents (56.3%) and the State (54.2%). 

3.6.2 Vegetables 

Fewer people overall eat the recommended five serves of vegetables daily with about half 
the population eating only one or two serves daily. Figure 8 presents the consumption of 
vegetables for residents of Cockburn, Kwinana, Rockingham and the State. 

Figure 8: Proportion of people by dally vegetable consumption and area 

iii Eats no veg or less than 1 serve Cl Eats 1-2 serves 

!ill Eats 3-4 serves Gl Eats 5 or more serves 

100 

00 

80 

70 

60 

50 

40 

30 

20 

10 

0 
Cockburn Kwinana ROCkingham State 

As with fruit consumption, there were no significant differences across the areas of 
Cockburn, Rockingham and the State for either males or females. 

All differences were between Kwinana and other areas. Specially these were: A lower 
proportion of Kwinana females (6.8%) ate the recommended five serves of vegetables 
daily compared with Rockingham females (12.0%) and State females (12.2%); a lower 
proportion of Kwinana males (23.8%) ate three to four serves of vegetables daily 
compared with Rockingham males (35.1%) and State males (31.1%); and a lower 
proportion of Kwinana residents (29.6%) ate three to four serves of vegetables daily 
compare with Rockingham residents (36.4%) and the State (35.1 %). 
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4. A measure of psychological distress 
Stress can be a cause of poor health as well as being a result of poor health. The survey 
asked people about their level of psychological distress during the four weeks prior to the 
survey'. Table 5 presents the results. 

Table 5: Levels of psychological distress by area and sex (per cent of population) 

The results show that generally females reported having higher levels of psychological 
stress compared with males, which is a typical finding in population health surveys. Within 
areas, a significantly higher proportion of Kwinana females reported high levels of 
psychological distress compared with all other areas. This elevated prevalence was the 
major contributor to the significantly higher prevalence of high psychological distress in 
Kwinana persons compared with the State. 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting a high level of stress. 
Table 6 presents the results. Only statistically significant associations are included in the 
model. 

There was a significantly increased likelihood of having a high level of stress for people 
under the age of sixty-five years, for people who didn't have enough money to get by 
each week, for people who had just enough money to get by each week, for people who 
lived alone, for people who were current smokers and for people who reported having a 
number of chronic health conditions. 

The likelihood of having a very high level of stress was significantly decreased for people 
who were in paid employment, for people who did some physical activity and for people 

r The Kessler 10 was used to collect this information. This is a reliable and valid measure. 
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living in areas classified as SEIFA Quintile 3 (the middle in terms of socio-economic 
disadvantage). There was also a significant association between the amount of 
vegetables eaten and a decreased likelihood of reporting a high stress level. 

Table 6: Factors associated with the likelihood of reporting a high stress level 

For this report, psychological distress (stress) has been entered into the regression 
models as a possible risk factor, that is, as a possible predictor of reporting ill health. 
However, in a survey of this type, it is not possible to know whether stress is the cause of, 
or the effect of, any condition. 
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5. Chronic health conditions 
Chronic health conditions are those which last for a long time. A number of areas have 
been identified as National Health Priority Areas (NHPAs) on the basis that they 1) pose a 
significant burden of disease on society, and 2) have the potential for health gains and 
improved outcomes. This section of the report presents an examination of the prevalence 
and associates of most of the NHPAs11

• 

Three other conditions were also examined. The first, respiratory conditions other than 
asthma, was included, as breathlessness is an indicator of these conditions as well as a 
symptom associated with chemical exposure12

• The other two health conditions, high 
blood pressure and high cholesterol can also be risk factors for other health conditions. 

5.1 How the data are presented 
Each health condition asked about in the survey is described. All the important factors 
known to be associated with health generally and with the condition itself are entered into 
a statistical analysis using a statistical technique known as logistic regression. The end 
result is the production of a model that indicates which of the factors was statistically 
significant in the prediction of reporting a condition. The model also gives the Odds Ratios 
associated with each of the factors. For each of the conditions, the summary model of 
factors associated with the condition produced from the logistic regression is given for all 
statistically significant associationss

. If the areas of Cockburn, Kwinana or Rockingham 
do not appear in any summary table, it is because they were not significant contributors to 
predicting whether or not a condition was reported. 

5.2 The descriptive analysis 
Tables 7, 8 and 9 present the summary of the descriptive analyses. The highlighted 
figures show statistically significant differences for each of the areas compared with the 
State. The direction of the arrow beside the number indicates whether the prevalence for 
the area is above or below the State prevalence. The data on Tables 7 and 8 have been 
adjusted to the 2003 WA age distribution and weighted for over sampling. The data on 
Table 9 has been adjusted to the 2003 WA age and sex distribution and weighted for over 
sampling. These adjustments mean that valid comparisons of conditions and symptoms 
can be made across the areas. Questions about stroke, arthritis, osteoporosis, high blood 
pressure and high cholesterol were only asked of adults aged sixteen years and above. 

The prevalence of three chronic health conditions were significantly lower in Cockburn 
compared with the State; cancer, heart disease and having a mental health problem. 
There were no other significant differences in Cockburn compared with the State. 

A significantly higher prevalence of arthritis, osteoporosis, and high blood cholesterol was 
found in Kwinana females compared with State females. Males from Kwinana had a 
significantly lower prevalence of arthritis compared with the State. Overall, the prevalence 
of heart disease was significantly higher in Kwinana residents compared with the State. 

Rockingham had a significantly higher prevalence of asthma (females) and diabetes 
(females). The following sections present information about each individual health 
condition. 

S The full models are available in an EXCEL workbook on the DOH website. 
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Table 7: The prevalence of self-reported health conditions in females by area 

Table 8: The prevalence of self-reported health conditions in males by area 

Table 9: The prevalence of self-reported health conditions in persons by area 
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5.3 Cancer 
Most cancers are thought to result from the interplay of different factors and to develop 
over a number of years. Risk factors for many types of cancer include genetic 
predisposition and a variety of lifestyle and environmental factors such as smoking, 
excessive alcohol consumption, dietary factors, physical inactivity, radiation exposure and 
infectious agents 10,13. 

Cockburn females had a significantly lower prevalence of cancer (2.4%) compared with 
State females (5.1 %). The combined prevalence for males and females was also 
significantly lower for Cockburn residents (3.0%) compared with the State (5.6%). 
However, this difference was due to the very low prevalence of cancer reported by 
Cockburn females and not due to any increase in the prevalence of cancer reported by 
Cockburn males compared with the State. 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn or 
Rockingham and an increased likelihood of reporting cancer. Table 10 presents the 
summary model from the logistic regression analysis. 

Table 10: Factors associated with the likelihood of reporting doctor 
diagnosed cancer 

Living in Kwinana was significantly associated with an increased likelihood of reporting 
cancer compared with the State. There was also a significantly increased likelihood of 
reporting cancer for males, for people born in Australia, and for people who reported a 
medium, high or very high stress level. 

The likelihood of reporting cancerwas significantly decreased for people under the age of 
sixty-five years, for people who were in paid employment and for people who lived in 

t Although all significant associations are shown on the logistic regression tables, only those with an Odds Ratio of 
1.10 or greater will be mentioned as a contributor to an increased likelihood of reporting the condition. As an Odds 
Ratio is not a linear statistic, any Odds Ratio of less than 1 will be mentioned as a contributor to a decreased 
likelihood of reporting the condition. 
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areas that were classified as SEIFA Quintile's 1 and 2 (the two most disadvantaged areas 
in socio-economic terms). 

5.4 Cardiovascular disease 

Risk factors associated with cardiovascular disease include: increased age and male 
gender; family history of heart disease; smoking; physical inactivity; poor nutrition (a diet 
high in saturated fats); high consumption of alcohol; high blood pressure; high blood 
cholesterol or elevated blood lipids; being overweight or obese and having diabetes 
mellitus 14.15. 

5.4.1 Heart disease 

Coronary heart disease (CHO) is the most common form of cardiovascular disease in 
Australia and is the major cause of death in Australians. 

The results showed that the prevalence of heart disease was significantly higher for 
Kwinana males (11.9%) compared with Kwinana females (5.0%) and the State. There 
were no other significant differences between males and females within areas. 

Cockburn males had a significantly lower prevalence (3%) compared with the state 
(6.4%). There was a significantly higher prevalence of heart disease in Kwinana (8.9%) 
compared with Cockburn (2.7%), Rockingham (5.7%) and the State (5.3%). The 
prevalence of heart disease in Cockburn was significantly lower than for all other areas. 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting heart disease. Table 11 
presents the summary model from the logistic regression analysis. 

Table 11: Factors associated with the likelihood of reporting doctor diagnosed 
heart disease 
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There was a significantly increased likelihood of reporting heart disease for males, for people 
who currently smoked, for people who were ex-smokers, for people who reported a medium, 
high or very high stress level, for people who currently had high blood pressure and for 
people who currently had high cholesterol. There was also an association between the 
amount of fruit eaten daily and an increased likelihood of reporting heart disease. 

The likelihood of reporting heart disease was significantly decreased for people aged less 
than sixty-five years, for people who did some leisure time physical activity and for people 
who drank alcohol. 

5.4.2 Stroke 
Stroke has been the second leading cause of cardiovascular death in Australia since 
196814

. Risk factors associated with stroke are similar to those for cardiovascular disease 
and include increased age, smoking, high blood pressure, high blood cholesterol and 
atrial fibrillation2

. 

The prevalence of stroke did not differ significantly between females and males within any 
area. There was no significant difference in the prevalence of stroke between any of the 
areas. There was no significant difference in the prevalence of stroke in the areas 
compared with the State prevalence. 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting stroke. Table 12 
presents the summary model from the logistic regression analyses. 

Table 12: Factors associated with the likelihood of reporting doctor 
diagnosed stroke 
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There was a significantly increased likelihood of reporting a stroke for males, for people 
whose annual household income was less than $20,000, for people whose annual 
household income was between $40,000 and $60,000, for people who lived in a nursing 
home or retirement village, for people who were current smokers, for people who were ex
smokers, for people who reported a medium, high or very high stress level, for people 
who had a history of high blood pressure and for people who currently had high 
cholesterol. 

The likelihood of reporting stroke was significantly decreased for people under the age of 
sixty-five years, for people who did not have a spouse or partner and for people who 
drank alcohol. 

5.5 Asthma 

Asthma, me of the National Health Priority Areas, is a chronic over-reactive disorder of 
the airways. Factors that predispose people to having asthma include having a family 
history of asthma and early life environmental conditions that affect the maturation of the 
immune system. Factors that trigger asthma attacks include house dust mites, pollens, 
animal hair and cigarette smoke. Other agents can include wood dust, flour, industrial 
chemicals and mineral salts2.6.16.17. 

The prevalence of asthma was significantly higher for State females (11.2%) compared 
with State males (9.0%). There were no Significant differences between males and 
females within Cockburn, Kwinana or Rockingham. 

The prevalence of asthma for Rockingham females (15.1%) was significantly higher than 
for State females (11.2%). The combined prevalence for Rockingham males and females 
(13.1%) was also Significantly higher than for the State (10.0%). 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting currently having 
asthma. Table 13 presents the summary model from the logistic regression analysis. 

Table 13: Factors associated with the likelihood of reporting currently 
having asthma 

There was a significantly increased likelihood of reporting currently having asthma for 
people who were under twenty-five years of age, for people who didn't have enough 
money to get by each week, for people who had just enough money to get by each week, 
for people born in Australia, for people who were overweight or obese, for people who 
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reported a medium, high or very high stress level and for people living in areas classified 
as SEIFA Quintile 1 (the most disadvantaged area in socio-economic terms). 
The likelihood of reporting currently having asthma was significantly decreased for males 
and for people whose annual household income was between $40,000 and $60,000. 

5.6 Other respiratory disease 
Acute bronchitis is a short-term condition that affects the respiratory tract and is generally 
viral in origin. Acute bronchitis can also result from exposure to smoke (including cigarette 
smoke) and toxic or chemical fumes 18. A more serious and disabling form of respiratory 
disease is seen in chronic obstructive pulmonary disease (COPO). Smoking is the major 
factor associated with chronic lung disease. Other agents linked with the development of 
chronic respiratory disease include air pollutants, occupational dusts and exposure to 
chemicals2.6.18.19. 

There were no significant differences in the prevalence of a respiratory condition other 
than asthma between any of the areas. There was no significant difference in the 
prevalence of a respiratory condition other than asthma in Cockbum, Kwinana or 
Rockingham compared with the State prevalence. 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Kwinana or 
Rockingham and an increased likelihood of reporting a respiratory condition other than 
asthma. Table 14 presents the summary model of the logistic regression analysis. 

Table 14: Factors associated with the likelihood of reporting a doctor diagnosed 
respiratory condition other than asthma 

Living in Cockburn was significantly associated with an increased likelihood of reporting a 
respiratory condition other than asthma. There was also a significantly increased 
likelihood of reporting a respiratory condition other than asthma for people who had just 
enough money to get by each week, for people whose annual household income was less 
than $20,000, for people who were current smokers, for people who were ex-smokers and 
for people who reported a medium, high or very high stress level. 
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The likelihood of reporting a respiratory condition other than asthma was significantly 
decreased for people who were under the age of sixty-five years and for people who were 
physically active. 

5.7 Diabetes 

There are three main types of diabetes: Type 1 or insulin dependent diabetes, which 
normally occurs in young people; Type 2 diabetes which normally occurs in middle aged 
or elderly people. This type of diabetes accounts for 85% of all cases and occurs largely 
as a result of. factors such as increased age, obesity, inadequate exercise and dietary 
factors. Type 3, gestational diabetes, occurs during pregnancy and usually resolves 
following the birth of the baby but may indicate a predisposition to the development of 
Type 2 diabetes later in Iife20

• 

There was a significantly higher prevalence of diabetes in Rockingham females (6.8%) 
compared with Rockingham males (3.1 %). There were no other differences between 
males and females within areas. 

A significantly higher proportion of Kwinana females (5.8%) and Rockingham females 
(6.8%) reported having diabetes compared with State females (3.9%). 

The combined prevalence of diabetes for males and females in Kwinana (5.1 %) was 
significantly higher than the State (3.9%). However, the difference was due to the high 
prevalence of diabetes in the females (5.8%). There were no significant differences in the 
prevalence rates of diabetes for males from any area compared with the State. 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting diabetes. Table 15 
presents the summary model from logistic regression analysis. 

Table 15: Factors associated with the likelihood of reporting doctor 
diagnosed diabetes 

There was a significantly increased likelihood of reporting diabetes for males, for people 
who had just enough money to get by each week, for people who were overweight or 
obese, for people who were ex-smokers and for people who reported a very high stress 
level. 
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The likelihood of reporting diabetes was significantly decreased for people under the age 
of fifty-five years, for people who were in paid employment and for people who drank 
alcohol. 

5.8 Musculoskeletal 

5.8.1 Arthritis 
Rheumatoid arthritis and osteoarthritis are the two most common forms of arthritis3. 

Increased age is a risk factor for osteoarthritis. Other factors include a genetiC 
predisposition, obesity and joint trauma/injury (including damage from repetitive jOint 
movements that occur in particular occupational settingsf. 

With the exception of Rockingham, the prevalence of arthritis was Significantly higher for 
females compared with males in Cockburn, Kwinana and the State. 

Kwinana females had a significantly higher prevalence of arthritis (33.4%) compared with 
Rockingham females (28.1%) and State females (23.4%). Kwinana males had a 
significantly lower prevalence of arthritis (13.2%) compared with Cockburn males (15.2%), 
Rockingham males (19.7%) and State males (19.0%). 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no Significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting arthritis. Table 16 
presents a summary model of the logistic regression analysis. 

Table 16: Factors associated with the likelihood of reporting doctor 
diagnosed arthritis 

There was a Significantly increased likelihood of reporting arthritis for people whose 
annual household income was less than $20,000, for people who just had enough money 
to get by each week, for people who had some money left over each week but spent it, for 
people who saved some money each week, for people who were ex-smokers, for people 
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who were overweight or obese, for people who reported a medium, high or very high 
stress level and for people living in areas classified within SEIFA Quintile 1 (the most 
disadvantaged area in socio-economic terms). 

The likelihood of reporting arthritis was significantly decreased for people who were under 
the age of sixty-five years, for males, for people who were in paid employment and for 
people who did some leisure time physical activity. 

5.8.2 Osteoporosis 

Osteoporosis is a condition where bones lose density due to the depletion of calcium from 
bone tissue. Predisposing factors for osteoporosis include aging, being female and having 
a family history of the disease3

• 

The prevalence of osteoporosis was significantly higher for females compared with males 
in Cockburn, Kwinana, Rockingham and the State. This is a usual finding in population 
health surveys. 

The prevalence of osteoporosis in Kwinana females (13.3%) was significantly higher 
compared to Rockingham females (6.2%) and State females (8.1%). There were no 
significant differences in the p-evalence rates of osteoporosis in males from Cockburn, 
Kwinana or Rockingham compared with State males. Although the prevalence of 
osteoporosis in Kwinana residents (8.7%) was significantly higher than for Rockingham 
residents (4.1 %) and the State (5.3%), the difference was accounted for entirely by the 
higher female prevalence in Kwinana. 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting osteoporosis. Table 17 
presents the summary model from the logistic regression analysis. 

Table 17: Factors associated with the likelihood of reporting doctor 
diagnosed osteoporosis 

There was a significantly increased likelihood of reporting osteoporosis for people whose 
annual household income was less than $20,000, for people who were ex-smokers and 
for people who reported a medium, high or very high stress level. 
There was a significantly decreased likelihood of reporting osteoporosis for people under 
the age of sixty-five, for males and for people who had some money left over each week 
but spent it. 
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5.9 Risk factors which are also chronic health conditions 

5.9.1 High blood pressure 
High blood pressure is an important risk factor for a number of chronic diseases, such as 
heart disease, stroke and renal failure14

. Increased age and a genetic predisposition are 
two factors that playa role in the development of high blood pressure. Factors associated 
with high blood pressure include being overweight, having a high salt intake, high alcohol 
intake and inadequate dietary potassium 3

,6. 

In the survey, people were asked if they had ever been diagnosed with high blood pressure 
by a doctor. If so, did they still have high blood pressure or were they on medication for high 
blood pressure? The term 'current high blood pressure' will be used to describe people in 
either of these categories. 

There were no significant differences in the prevalence of current high blood pressure 
between any of the areas. There was no significant difference in the prevalence of current 
high blood pressure in Cockbum, Kwinana or Rockingham compared with the State 
prevalence. 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no Significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting current high blood 
pressure. Table 18 presents the summary model for the logistic regression analysis. 

Table 18: Factors associated with the likelihood of reporting current high 
blood pressure 

There was a Significantly increased likelihood of reporting current high blood pressure or 
being on medication for high blood pressure for people who have just enough money to get 
by each week, for people whose annual household income was less than $20,000, for people 
who were born in Australia, for people who were overweight or obese and for people who 
reported a high or very high stress level. 

The likelihood of reporting current high blood pressure or being on medication for high blood 
pressure was significantly decreased for people under the age of sixty-five years, for males 
and for people who drank alcohol. 
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5.9.2 High blood cholesterol 
High blood cholesterol levels play an important role in the development of atherosclerosis. A 
diet that is high in saturated fats is thought to be the most important contributor to the 
development of high blood cholesterol. Some people are also considered to have a genetic 
predisposition towards the development of high blood cholesteroI3

•
6

• 

In the survey, people were asked if they had ever been diagnosed with high blood cholesterol 
by a doctor. If so, did they still have high cholesterol or were they on medication for high 
cholesterol? The term 'current high cholesterol' will be used to describe people in either of 
these categories. 

With the exception of Kwinana, there were no significant differences in the prevalence of 
current high cholesterol for Cockburn, Rockingham or State females compared with their 
male counterparts. In Kwinana, a significantly higher prevalence of females (21.1 %) reported 
current high cholesterol compared with males (9.6%). 

Kwinana females (21.1 %) had a significantly higher prevalence of current high blood 
cholesterol compared with Cockburn females (9.8%), Rockingham females (10.7%) and 
State females (9.7%). There was also a significantly higher prevalence of current high 
cholesterol levels in Kwinana residents (15.4%) compared with the State (10.3%). However, 
the difference was due to the high prevalence of current high blood cholesterol in Kwinana 
females. 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting current high cholesterol. 
Table 19 presents the summary model of the logistic regression analysis. 

There was a significantly increased likelihood of reporting current high cholesterol for males, 
for people who lived with a spouse or partner, for people who were ex-smokers, for people 
who were overweight or obese and for people who reported a high or very high stress level. 

The likelihood of reporting current high cholesterol was significantly decreased for people 
who were under the age of fifty-five years, for people whose annual household income was 
between $40,000 and $60,000, for people who were in paid employment and for people who 
drank alcohol. 

Table 19: Factors associated with the likelihood of reporting current high 
blood cholesterol 
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5.10 Emotional wellbeing 
Emotional wellbeing is an important contributor to people's health status. In the survey, 
people were asked if they had a doctor diagnosed emotional disorder and/or if they were 
taking any medication for an emotional problem. The term 'current emotional problem' will be 
used to describe people in either of these categories. 

Kwinana females (13.8%) had a significantly higher prevalence of a current emotional 
problem compared with Kwinana males (5.4%) and State females (9.6%) had a significantly 
higher prevalence of a current emotional problem compared with State males (6.1 %). There 
were no significant differences between the prevalence of a current emotional problem 
between either Cockburn females and Cockburn males or Rockingham females and 
Rockingham males. 

Kwinana females (13.8%) had a significantly higher prevalence of a current emotional 
problem compared with Cockbum females (7.0%). Cockburn females had a significantly 
lower prevalence of a current emotional problem compared with Rockingham females (9.5%). 
Cockburn residents (5.9%) had a significantly lower prevalence of a current emotional 
problem compared with Kwinana residents (9.7%), Rockingham residents (7.5%) and the 
State (7.9%). 

The regression analysis indicated that, after controlling for demographics and lifestyleu
, 

compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting a current emotional 
problem. Table 20 presents the summary model of the regression analysis. 

There was a significantly increased likelihood of reporting a current emotional problem for 
people who were under sixty-five years, for people who didn't have enough money to get by 
each week, for people who had just enough money to get by each week, for people who had 
some money left over each week but spent it, for people whose annual household income 
was less than $20,000, for people who lived alone, for people born in Australia, for people 
who were current smokers, for people who were ex-smokers and for people who were 
overweight or obese. 

U Stress was not entered in this model as the question on emotional wellbeing asked about depression, anxiety, 
stress and any other mental health problem. 
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Table 20: Factors associated with the likelihood of reporting a doctor diagnosed 
current emotional problem or being on medication for one 

The likelihood of reporting a current emotional problem significantly decreased for males, for 
people who were in paid employment, for people who lived with a spouse or partner and for 
people who drank alcohol. 
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6. Symptoms commonly attributed to chemical exposure 

In September 2002, the WA Health and Wellbeing Surveillance System began collecting 
information on some symptoms commonly attributed to chemical exposure. These data were 
being collected all across WA to allow comparisons between the State and areas where 
there were concems about the possible effects of chemical exposure. 

The decision about what symptoms to include in the survey was determined by searching the 
literature on chemical exposure and associated symptoms. Symptoms attributed to chemical 
exposure are not limited to one physiological system, but primarily affect the respiratory and 
nervous systems. Symptoms commonly reported are headache, fatigue, weakness, difficulty 
concentrating, short-term memory loss, dizziness, irritability and depression, itching, 
numbness, buming sensation, congestion, sore throat, hoarseness, shortness of breath, 
cough and stomach pains 21

•
22

• 

Survey participants were asked about the most commonly cited symptoms. These were: 
headaches, breathing difficulties, sore or irritated eyes, difficulty concentrating or 
remembering, skin irritation, rashes or eczema, stuffy nose or sinusitis, cough or sore throat 
not related to a cold or flu, fatigue after a good night's sleep and feeling weak or dizzy. 
Survey participants were also asked about nosebleeds because it was a symptom frequently 
reported by the media as being common in Brookdale where there were concerns about 
emissions from the Brookdale Liquid Waste Treatment Facility. The questions asked were 
about the frequency of the symptom's occurrence within the last month. These data were 
used to determine if there were statistically significantly higher proportions of Cockburn, 
Kwinana or Rockingham residents who reported these symptoms compared with the State. 

The results are presented in three categories based on frequency. The first presents the 
proportion of people who reported having a particular symptom at least once during the four 
weeks prior to the survey. The second covers the proportion of people who reported having a 
symptom on half or more days of the last four weeks, and the third was the proportion of 
people who reported having a symptom most days in the last four weeks. 

Logistic regression used the category of having a symptom on half or more days in the last 
four weeks as the outcome measure. The only exception was having a nosebleed. Only a 
small number reported having a nosebleed on half or more days in the last four weeks, 
therefore the outcome measure was having a nosebleed at least once in the last four weeks. 

Further analysis of the people who reported having a symptom on most days of the previous 
four weeks was not possible because of the small numbers who were in this category. 

Having heart disease, asthma or another respiratory condition were entered as factors in the 
model for predicting the likelihood of reporting breathing difficulty. The total number of 
chronic conditions was entered as a factor in all other models. 
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6.1 Headache 
Table 21 shows the prevalence of headaches in Cockburn, Kwinana, Rockingham and the 
State for males, females and persons. A significantly higher proportion of Cockburn females, 
Kwinana females and State females reported having headaches at least once on half or more 
days in the last four weeks compared with their male counterparts. A significantly higher 
proportion of Cockburn females (11.2%) and State females (5.6%) had a significantly higher 
prevalence of headaches most days in the last four weeks compared with Cockbum males 
(2.4%) and State males (2.5%). 

A significantly higher proportion of Kwinana residents (15.6%) reported having a headache on 
half or more days in the last four weeks compared with Cockbum residents (9.4%), 
Rockingham residents (9.8%) and the State (9.0%). A significantly higher proportion of 
Kwinana residents (8.6%) reported having a headache on most days in the last four weeks 
compared with Cockburn residents (4.5%), Rockingham residents (4.8%) and the State 
(4.0%). 

Table 21: Comparison of the prevalence of reporting a headache by area and sex 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting headaches on half or more 
days in the previous four weeks. Table 22 presents the summary model of the logistic 
regression analyses. 

There was a significantly increased likelihood of reporting having a headache on half or more 
days in the last four weeks for people under the age of sixty-five years, for people who had 
just enough money to get by each week, for people who were current smokers, for people 
who were overweight or obese and for people who reported a medium, high or very high 
stress level. There was also a significant association with the total number of chronic 
conditions reported by people and the reporting of a headache on half or more days in the 
last four weeks. 
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Table 22: Factors associated with the likelihood of reporting headaches on half or 
more days in the last four weeks 

The likelihood of reporting having a headache on half or more days in the last four weeks was 
significantly decreased for males, for people who were in paid employment, for people who 
did some leisure time physical activity and for people who drank alcohol. 

6.2 Breathing difficulties 

Table 23 presents the prevalence of breathing difficulties in Cockbum, Kwinana and 
Rockingham compared with the State. 

Table 23: Comparison of the prevalence of breathing difficulties by areas 
and sex 

Males from Rockingham (0.9%) had a significantly lower prevalence of breathing difficulties 
on most days in the last four weeks compared with Kwinana males (3.4%) and State males 
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(3.1%). Rockingham residents (1.2%) had a significantly lower prevalence of breathing 
difficulties most days in the last four weeks compared with the State (2.4%). 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, Kwinana 
or Rockingham and an increased likelihood of reporting breathing difficulties on half or more 
days in the previous four weeks. Table 24 presents the summary model of the results from the 
logistic regression analyses. 

Table 24: Factors associated with the likelihood of reporting breathing difficulties on 
half or more days in the last four weeks 

There was a significantly increased likelihood of reporting having breathing difficulties on half 
or more days in the last four weeks for males, for people who were currently smoking, for 
people who were ex-smokers, for people who reported a medium, high or very high stress 
level, for people who currently had asthma, for people who currently had a respiratory 
condition other than asthma and for people who reported having heart disease. 

The . likelihood of reporting having breathing difficulties on half or more days in the last four 
weeks was significantly decreased for people who were in paid employment, for people who 
did some leisure time physical activity, for people who drank alcohol and for people who lived 
in Rockingham. 

6.3 Sore or irritated eyes 
Table 25 presents the prevalence of sore or irritated eyes for Cockburn, Kwinana and 
Rockingham compared with the State. There were no significant differences in the prevalence 
of sore or irritated eyes for males compared with females in Cockburn, Kwinana, Rockingham 
or the State. There were no Significant differences in the prevalence of sore or irritated eyes 
for Cockburn, Kwinana and Rockingham compared with each other or the State. 
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Table 25: Comparison of the prevalence of sore or irritated eyes by area 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockbum, 
Kwinana or Rockingham and an increased likelihood of reporting sore or irritated eyes on half 
or more days in the last four weeks. Table 26 presents the summary model of the logistic 
regression analyses. 

Table 26: Factors associated with the likelihood of reporting sore or irritated eyes on 
half or more days in the last four weeks 

There was a significantly increased likelihood of reporting sore or irritated eyes on half or 
more days in the last four weeks for people who reported a medium, high or very high stress 
level and for people who reported having a number of chronic conditions. 

The likelihood of reporting sore or irritated eyes on half or more days in the last fourweeks 
was significantly lower for children who were under the age of sixteen years, for males and 
for people living within areas classified as within SEIFA Quintile 3 or SEIFA Quintile 4 (which 
is midway between most and least disadvantaged in socio-economic terms). 

6.4 Difficulty concentrating or remembering 

Table 27 presents the proportions of people who reported having difficulty in concentrating or 
remembering in Cockburn, Kwinana and Rockingham compared with the State. A significantly 
higher proportion of State females had difficulty in concentrating or remembering at least 
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Table 25: Comparison of the prevalence of sore or irritated eyes by area 
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compared with the State, there was no significant association with living in Cockbum, 
Kwinana or Rockingham and an increased likelihood of reporting sore or irritated eyes on half 
or more days in the last four weeks. Table 26 presents the summary model of the logistic 
regression analyses. 

Table 26: Factors associated with the likelihood of reporting sore or irritated eyes on 
half or more days in the last four weeks 

There was a significantly increased likelihood of reporting sore or irritated eyes on half or 
more days in the last four weeks for people who reported a medium, high or very high stress 
level and for people who reported having a number of chronic conditions. 

The likelihood of reporting sore or irritated eyes on half or more days in the last four weeks 
was significantly lower for children who were under the age of sixteen years, for males and 
for people living within areas classified as within SEIFA Quintile 3 or SEIFA Quintile 4 (which 
is midway between most and least disadvantaged in socio-economic terms). 

6.4 Difficulty concentrating or remembering 
Table 27 presents the proportions of people who reported having difficulty in concentrating or 
remembering in Cockburn, Kwinana and Rockingham compared with the State. A significantly 
higher proportion of State females had difficulty in concentrating or remembering at least 
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Table 30: Factors associated with the likelihood of reporting a stuffy nose or sinusitis 
on half or more days in the last four weeks 

There was a significant association between the amount of fruit eaten and a decreased 
likelihood of reporting having a stuffy nose or sinusitis on half or more days in the last four 
weeks. 

6.6 Skin irritation, rashes or eczema 

Table 31 presents the prevalence of skin irritation, rashes or eczema in Cockbum, Kwinana 
and Rockingham compared with the State. 

Table 31: Comparison of the prevalence of skin irritation, rashes or eczema by area 
and sex 
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The likelihood of reporting having difficulty concentrating or remembering on half IT more 
days in the last four weeks was significantly decreased for people who were in paid 
employment. 

6.5 Stuffy nose or sinusitis 

Table 29 presents the proportion of people who reported having a stuffy nose or sinusitis in 
Cockburn, Kwinana and Rockingham compared with the State. There were no significant 
differences in the prevalence of having a stuffy nose or sinusitis for males compared with 
females in Cockburn, Kwinana, Rockingham or the State. There were no significant 
differences in the prevalence of having a stuffy nose or sinusitis for Cockburn, Kwinana and 
Rockingham compared with each other or the State. 

Table 29: Comparison of the prevalence of stuffy nose or sinusitis by area 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting having a stuffy nose or 
sinusitis on half or more days in the last four weeks. Table 30 presents the summary model of 
the logistic regression analyses. 

There was a significantly increased likelihood of reporting having a stuffy nose or sinusitis on 
half or more days in the last four weeks for people under the age of sixty-five years, for 
people who had just enough money to get by each week, for people who were current 
smokers, for people who were ex-smokers, for people who reported a medium, high or very 
high stress level and for people who reported having a number of chronic conditions. 
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There were no significant differences in the proportions of who reported having a skin 
irritation, rash or eczema for males compared with females in Cockburn, Kwinana, 
Rockingham or the State. There were no significant differences in the proportions of people 
who reported having a skin irritation, rash or eczema for Cockburn, Kwinana and Rockingham 
compared with each other or the State. 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting having a skin irritation, rash 
or eczema on half or more days in the last four weeks. Table 32 presents the summary model 
of the logistic regression analyses. 

Table 32: Factors associated with the likelihood of reporting skin irritation, rashes or 
eczema on half or more days in the last four weeks 

There was a Significantly increased likelihood of reporting having a skin problem on half or 
more days in the last four weeks for people under the age of thirty-five years, for people who 
didn't have enough money to get by each week, for people who had just enough money to 
get by each week, for people who were currently smoking, for people who were ex-smokers, 
for people who were overweight or obese and for people who reported a medium, high or 
very high stress level. 

The likelihood of reporting a skin problem on half or more days of the last four weeks was 
Significantly decreased for people who lived in areas classified within SEIFA Quintile 3 (which 
is midway between most and least disadvantaged in socia-economic terms). 

6.7 Cough or sore throat 
Table 33 presents the prevalence of having a cough or sore throat not due to a cold for 
Cockburn, Kwinana and Rockingham compared with the State. There was no significant 
difference in the prevalence of having a cough or sore throat not due to a cold for males 
compared with females in Cockburn, Kwinana, Rockingham or the State. There was no 
significant difference in the prevalence of having a cough or sore throat not due to a cold for 
Cockburn, Kwinana and Rockingham compared with each other or the State. 
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Table 33: Comparison of the prevalence of cough or sore throat not due to a cold by 
area and sex 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting having a cough or sore 
throat not due to a cold on half or more days in the last four weeks. Table 34 presents the 
summary model of the logistic regression analyses. 

Table 34: Factors associated with the likelihood of reporting a cough or sore throat 
on half or more days in the last four weeks 

There was a significantly increased likelihood of reporting having a cough or sore throat not 
due to a cold on half or more days in the last four weeks for people who were not living with a 
partner or spouse, for people who were current smokers, for people where smoking was 
allowed inside the house, for people who reported a medium, high or very high stress level 
and for people who reported having a number of chronic conditions. 
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The likelihood of reporting a cough or sore throat not due to a cold on half or more days in the 
last four weeks was significantly decreased for people who were in paid employment and for 
people who did some leisure time physical activity. 

6.8 Fatigued even after a good night's sleep 
Table 35 presents the prevalence of feeling fatigued even after a good night's sleep in 
Cockburn, Kwinana and Rockingham compared with the State. A significantly higher 
proportion of Cockbum females reported feeling fatigued even after a good night's sleep at 
least once (66%), on half or more days (33.6%) and on most days (21.1 %) in the last four 
weeks compared with Cockburn males (at least once: 46.4%; on half or more days: 16.1 % 
and on most days: 10.6%). A significantly higher proportion of Rockingham females (18.3%) 
reported feeling fatigued even after a good night's sleep on most days of the last four weeks 
compared with Rockingham males (9.0%). A significantly higher proportion of State females 
(58.0%) reported feeling fatigued even after a good night's sleep at least once (58.0%), on 
half or more days (27.3%) and on most days (16.2%) of the last four weeks compared with 
State males (at least once: 49.1 %; on half or more days: 19.8%; and on most days: 10.3%). 

A higher proportion of Kwinana residents (28.7%) reported feeling fatigued even after a good 
night's sleep on half or more days of the last four weeks compared with the State (23.6%). A 
higher proportion of Kwinana males (20.6%) reported feeling fatigued even after a good 
night's sleep on most days of the last four weeks compared with Cockbum males (10.6%), 
Rockingham males (9.0%) and State males (10.3%). A significantly higher proportion of 
Kwinana residents (19.6%) reported feeling fatigued even after a good night's sleep 
compared with Rockingham residents (13.7%) and the State (13.1 %). 

Table 35: Comparison of the prevalence of fatigue by area 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
KWinana or Rockingham and an increased likelihood of reporting feeling fatigued even after a 
good night's sleep on half or more days in the last four weeks. Table 36 presents the 
summary model from the regression analysis. 
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There was a significantly increased likelihood of reporting feeling fatigued even after a good 
night's sleep on half or more days in the last four weeks for people under the age of sixty-five 
years, for people who didn't have enough money to get by each week, for people who had 
just enough money to get by each week, for people who had money left over each week but 
spent it, for people who saved some money each week, for people who reported a medium, 
high or very high stress level and for people who reported having a number of chronic 
conditions. 

Table 36: Factors associated with the likelihood of reporting fatigue even after a good 
night's sleep on half or more days in the last four weeks 

The likelihood of reporting feeling fatigued even after a good night's sleep was significantly 
decreased for males, for people who did some leisure time physical activity and for people 
who drank alcohol. 

6.9 Felt weak or dizzy 

Table 37 presents the prevalence of feeling weak or dizzy for Cockburn, Kwinana and 
Rockingham compared with the State. A significantly higher proportion of Kwinana females 
(30.3%) reported feeling weak or dizzy at least once in the last four weeks compared with 
Kwinana males (18.5%). A significantly higher proportion of State females (25.9%) reported 
feeling weak or dizzy at least once (25.9%), on half or more days (7.2%) and on most days 
(3.5%) in the last four weeks, compared with State males (at least once: 19.5%, half or more 
days: 4.2% and most days: 2.2%). 

A significantly higher proportion of Kwinana males (7.3%) reported feeling weak or dizzy on 
half or more days compared with State males (4.2%). A significantly higher proportion of 
Kwinana males (4.6%) and Rockingham males (4.9%) reported feeling weak or dizzy on most 
days of the previous four weeks compared with the State (2.2%). A significantly higher 
proportion of Kwinana residents (9.1 %) reported feeling weak or dizzy on half or more days 
(9.1 %) and on most days (4.7%) in the last four weeks compared with the State (half or more 
days: 5.5% and most days: 2.7%). 
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Table 37: Comparison of the prevalence of feeling weak or dizzy 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockbum, 
Kwinana or Rockingham and an increased likelihood of reporting feeling weak or dizzy on half 
or more days in the last four weeks. Table 38 presents the summary model of the regression 
analysis. 

Table 38: Factors associated with the likelihood of reporting weakness or dizziness 
on half or more days in the last four weeks 

There was a significantly increased likelihood of reporting feeling weak or dizzy on half or 
more days in the last four weeks for people between the ages of sixteen and thirty-five years, 
for people who reported a medium, high or very high stress level and for people who reported 
a number of chronic health conditions. 

The likelihood of reporting feeling weak or dizzy on half or more days in the last four weeks 
was significantly decreased for people who were in paid employment, for people who did 
some leisure time activity and for people who drank alcohol. 
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6.10 Nosebleeds 
Table 39 presents the prevalence of nosebleeds in Cockburn, Kwinana and Rockingham 
compared with the State. A significantly higher proportion of Kwinana males (9.8%) reported 
having a nosebleed at least once in the last four weeks compared with Kwinana females 
(3.7%). A significantly higher proportion of State males (7.1 %) reported having a nosebleed at 
least once in the last four weeks compared with State females (3.9%). There were no 
significant differences across any of the areas or for any of the areas compared with the 
State. 

Table 39: Comparison of the prevalence of nosebleeds by area 

The regression analyses indicated that, after controlling for demographics and lifestyle, 
compared with the State, there was no significant association with living in Cockburn, 
Kwinana or Rockingham and an increased likelihood of reporting having a nosebleed at least 
once in the last four weeks. Table 40 presents the summary model from the regression 
analysis. 

Table 40: Factors associated with the likelihood of reporting having a nosebleed at 
least once in the last four weeks 

There was a Significantly increased likelihood of reporting having at least one nosebleed in 
the last four weeks for people under the age of forty-five years, for males, for people whose 
annual income was between $20,000 and $40,000, for people who reported a high or very 
high stress level, and people who reported a number of chronic conditions. 
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7. Conclusion 
The survey indicated that the prevalence of health risk factors in Cockburn and Rockingham 
were similar to the State in most cases. The major exceptions were a significantly higher 
prevalence of obesity and insufficient physical activity in Cockburn females; a significantly 
higher prevalence of ex-smokers in Rockingham females and a significantly higher 
prevalence of smokers in Rockingham males. 

People from Kwinana had a significantly higher prevalence of a number of risk factors 
including: smoking (males and females), obesity (females), very high sedentary behaviour 
(males and females) and no fruit consumption (males). 

The survey showed that four fifths of the Kwinana residents (81 %) who took part in the survey 
lived in areas classified as SEIFA Quintile I (the most disadvantaged in socio-economic 
terms). Compared to the State, Cockburn and Rockingham, the Kwinana people who 
participated in the survey were relatively more socio-economically disadvantaged. It is known 
that social disadvantage is associated with poorer health generally 23. 

The study described the prevalence of doctor diagnosed chronic health conditions and 
conducted a logistic regression for each to identify 1I1e significant factors contributing to the 
likelihood of reporting the condition. For two conditions, cancer and a respiratory condition 
other than asthma, there was a significant association with place of residence. A significantly 
increased likelihood of reporting doctor-diagnosed cancer (which includes all kinds of cancer, 
including skin cancer) was associated with living in Kwinana. A significantly increased 
likelihood of reporting a doctor diagnosed respiratory condition other than asthma was 
associated with living in Cockbum. There were no other significant associations between 
place of residence and chronic health conditions. 

The study also described the prevalence of symptoms commonly associated with chemical 
exposure. The initial analysis indicated that the prevalence of some symptoms were 
significantly higher for people from Kwinana compared with the State. This included the 
prevalence of headache on most days in the last four weeks (males and females), fatigue 
even after a good night's sleep on half or more days in the last four weeks (people), fatigue 
even after a good night's sleep on most days in the last four weeks (males) and feeling weak 
or dizzy on half or more days in the last four weeks (males). However, the regression 
analysis showed that, compared with the State, there was no significant association with 
living in Kwinana and an increased likelihood of reporting these symptoms. 

The prevalence of breathing difficulties on most days in the last four weeks was significantly 
lower in Rockingham and the regression analysis indicated that living in Rockingham was 
Significantly associated with a decreased likelihood of reporting breathing difficulties in the 
last four weeks. There were no other significant associations with place of residence and 
symptoms commonly attributed to chemical exposure. 

In conclusion, there were only three conditions that were Significantly associated with 
residence about the Kwinana Industrial Strip. These were: an increased likelihood of reporting 
cancer was Significantly associated with living in Kwinana; an increased likelihood of reporting 
a respiratory condition other than asthma was Significantly associated with living in Cockbum; 
and a decreased likelihood of reporting breathing difficulties on half or more days in the last 
four weeks was Significantly associated with living in Rockingham. Socia-demographic or 
lifestyle factors explained the remaining conditions and symptoms that were asked about in 
the survey. 

Health Survey of Cockburn, Kwinana and Rockingham 45 



8. References 
1. Trewin D (2003). Socio-Economb Indexes for Areas: Australia, 2001. Canberra, 

Australian Bureau of Statistics. 

2. Mathers C, Vos T, Stevenson C (1999). The burden of disease and injury in Australia. 
AIHW cat. No. PHE 17. Canberra: AIHW. [Online]. Available from URL 
http://www.aihw.gov.au/publications/healthlbdialbdia-cOO.pdf 

3. Australian Institute of Health and Welfare (AIHW) (2002). Chronic diseases and 
associated risk factors in Australia, 2001. Canberra: AIHW. [Online]. Available from 
URL http://www.aihw.gov.au/publications/phe/cdarfa01/index.html 

4. CATI Technical Reference Group (2003). Alcohol Consumption in Australia. Canberra: 
National Public Health Partnership. 

5. National Health and Medical Research Council (2000). Evidence Regarding the Level of 
Alcohol Consumption Considered to be Low Risk for Men and Women. Canberra: 
Commonwealth of Australia. 

6. World Health Organisation (2002). World Health Report, 2002: Reducing risks, 
promoting healthy life. Geneva: WHO. [Online]. Available from URL 
http://www.who.int/whr/2002len 

7. Australian Institute of Health and Welfare (2002). Australian's Health, 2002. Canberra: 
AIHW. [Online]. Overview of information available from URL 
http://www.aihw.gov.aulriskfactors/index.html 

8. Centre for Disease Control (2003). Physical Activity and Good Nutrition: Essential 
Elements to Prevent Chronic Diseases and Obesity. Atlanta: GA. [Online]. Available 
from URL http://www.cdc.gov/nccdphp/aag_dnpa2003.pdf 

9. Department of Health and Ageing (1999). National Physical Activity Guidelines for 
Australians. Canberra. [Online]. Available from URL 
http://www.health.gov.au/pubhlth/publicat/document/physguide.pdf 

10. Marks GC, Pang G, Coyne T, Picton P (2001). Cancer Costs in Australia: the potential 
impact of dietary change. 2001 National Health Survey: cat No. 4364.0 Canberra: 
Commonwealth of Australia. [Online]. Available from URL 
http://www.abs.gov.au/Ausstats/abs@.nsf/0/cac1 a34167e36be3ca2568a900139364?0 
pen Document 

11. Commonwealth Department of Health and Ageing, National Health Priorities and 
Quality. [Online]. Available from URL http://www.health.gov.au/pq/nhpa/ 

12. Department of Health. First Report from the Bellevue Health Surveillance Register 
(August 2003). [Online]. Available from URL 
http://www.population.health.wa.gov.au/Health Info/bellevue.cfm 

13. Ridolfo 8, Serafino S, Somerford P, Codde J (2000). Health measures for the 
Population of Western Australia: Trends and comparisons. Perth: Health Department of 
Westem Australia. 

14. Mathur S (2002). Epidemic of coronary heart disease and its treatment in Australia. 
Cardiovascular Disease Series No. 20. AIHW cat. No. CVD 21. Canberra: AIHW. 

15. National Health and Medical Research Council (NHMRC) (1997). Guidelines for 
Preventive Interventions in Primary Health Care: Report of the Assessment of 
Preventative Activities in the Health Care System Initiative. Canberra: Commonwealth 
of Australia. [Online]. Available from URL 
http://www.nhmrc.gov.au/publications/pdf/cp50.pdf. 

16. Jenkins C (2002). Asthma - Expert View. Australian Govemment Healthlnsite. [Online]. 
Available from URL http://www.healthinsite.gov.au/content/intemal/page.cfm 

46 Health Survey of Cockburn, Kwinana and Rockingham 



17. CATI Technical Reference Group (2003). Asthma in Australia. Canberra: National 
Public Health Partnership. 

18. Hueston WJ, Mainous AG (1998). "Acute Bronchitis." American Family Physician. 
[Online]. Available from URL http://www.aafp.org/afp/980315ap/hueston.html. 

19. National Heart, Lung and Blood Institute (NHLBI) (1995). Chronic obstructive pulmonary 
disease. NIH Publications No. 95-2020. Bethesda: National Institutes of Health. 
[Online]. Available from URL http://www.nhlbLnih.gov/health/public/lung/other/copd.pdf 

20. National Institute of Diabetes and Digestive and Kidney Diseases (1995). Diabetes in 
America (2nd Ed), p.13. [Online]. Available from URL 
http://dia betes .niddk. nih .gov/dm/pu bs/america/pdf/chapter1.pdf 

21. "Multiple Chemical Sensitivity" accessed on HealthAtoZ: Gale Encyclopedia of Medicine 
(2002). The Gale Group. [Online]. Available from URL 
http://www.healthatoz.com/healthatozlAtozlency/multiple_chemical_sensitivity.html 

22. Sparks PJ et al. "Multiple Chemical Sensitivity Syndrome: A Clinical Perspective." 
Journal of Occupational Medicine 36 (1994): p.718. 

23. World Health Organisation (1998). The Social Determinants of Health. [Online]. 
Available from URL http://www.who.dk/documentlE59555.pdf 

Health SUlYey of Cockburn, Kwinana and Rockingham 47 





DEPARTMENT OF HEALTH SUBMISSION TO INQUIRY INTO COCKBURN CEMENT L TO, MUNSTER 
STANDING COMMITIEE ON ENVIRONMENT AND PUBLIC AFFAIRS 

Attachment 2.1A 

Chronology of events and advice by DOH 
10 February 2003 

6 March 2003 
(Attachment 2.18) 

29 July 2003 
(Attachment 2.1 C) 

7 July 2010 

30 July 2010 

September 2010 

14 September 2010 
(Attachment 2.1 D) 

15 September 2010 . 

21 September 2010 

12 October 201 0 
(Attachment 2.1 E) 

12 October 201 0 
(Attachment 2.1 F) 

DOH commissioned independent review of a draft Report from Katestone 
Environmental to Cockburn Cement. Air quality modelling assessment into 
compounds released from the Cockburn Munster facility suggested that the report 
excluded total suspended particulates (TSP) yet this needs to be addressed as it 
has been the primary source of complaints due to deposition on surfaces around 
the plant. In addition, a number of other concerns were raised. 

DOH writes. to DEC advising that the independent review of the draft modeling 
report identified a number of concerns and that DOH was not in a position to 
support the approach until concerns were addressed. In addition, the DOH 
suggested that environmental monitoring should be undertaken to validate the 
predicted air concentrations. 

DOH writes to DEC following review of the final Report from Katestone 
Environmental to Cockburn Cement. Air quality modelling assessment into 
compounds released from the Cockburn Munster facility. This letter carefully 
qualifies that "based on the information provided and subject to modeled levels of 
air pollutants being an accurate estimation of ground level concentrations", the 
modeled pollutants indicated remain within safe levels. It also notes that 
confirmation monitoring of gases and particulates (TSP and PM1 0) from all sources, 
including fugitive sources. 

Minister for Environment writes to Minister for Health requesting health advice 
relating to health concerns arising from CCl; including information about relevance 
of the Kwinana Child Respiratory Health Study, in which DEC is conducting air 
monitoring. 

Executive Director Public Health and Principal Toxicologist visit CeL. 

Minister for Health forwarded a list of names of 22 residents in the vicinity of 
Cockburn Cement facility claiming to have medical symptoms which have been 
caused by the emission from the facility. This list was provided by Hon Fran logan 
MLA. DOH initiated a phone survey to follow-up with these individuals shortly 
afterwards. 

DOH writes to CCl with results of review of "Summary of stack emission and 
ground level concentration data - extracted from the Katestone Environmental 
report to Cockburn Cement. Air quality modelling assessment into compounds 
released from the Cockburn Munster facility". This letter asks whether the model 
has been validated against monitoring data to confirm the accuracy of predicted 
concentrations and whether worse case scenarios and all fugitive dust sources 
were included in the model. 

Meeting of DOH, CCl and DEC representatives. DEC supply DOH with Katestone 
monthly monitoring results. 

DOH requested further information from CCl regarding summary reports of AQ 
monitoring data collected at local monitoring sites, dates and times of the ESP and 
the Katestone modelling report. 

Minister for Health writes to Minister for Environment regarding DOH and DEC 
collaboration in review of CCl monitoring data, indicating that People living in the 
Cockburn area are regularly being subjected to high levels of dust exceeding 
health-based standards. Also these exceedances correlate with ESP failings and 
community complaints, suggesting that evidence that CCl is the major contributor is 
compelling. DOH suggests that recording of ground level PM10 exceedances be 
incorporated into the environmental licence. Notice of further collaboration with City 
of Cockburn and DEC was given. 

Minister for Health writes to Minister for Planning regarding regular failings of 
emission controls at CCl and ongoing community complaints suggesting earl 
collaboration with DOH to identify the potential for health impacts from incompatible 
land use could be avoided in the planning process. 



Attachment 2.1B Letter from DOH to DEC March 2003re: draft Katestone Air Quality Report (2002) br Itf 

Department of Health 
Government of Western Australia ~~~~[Q) 

Your ref: 

Our ref; 02-06805 

Enquiries: P Di Marco 9388 4983 

9:2.., ~ o5??1 
lO\:~\C~ ~) 

Mr Robert Atkins 
Water & Rivers Commission 
Hyatt Centre # 
3 Plain Street 
EAST PERTH WA 6004 

Dear Robert 

AIR QUALITY MODELLING ASSESSMENT INTO COMPOUNDS RELEASED 
FROM THE COCKBURN MUNSTER FACILITY 

The Department of Health (DOH) has had this document assessed and the report 
is enclosed. 

The reviewer has identified a number of issues that need to be addressed. Until 
they are addressed, the DOH is not in a position to support the approach. 

In addition, once these issues are resolved, environmental monitoring should be 
undertaken to validate the predicted air concentrations by using the modelling. 

Thank you for the opportunity to input into the process. 

Yours sincerely 

nan" Devine 
AlDIRECTOR . 
ENVIRONMENTAL HEALTH DIRECTORATE 

6 March 2003 

Ene! 
S:IEH6IToXliTyplngIDOCUMl2003\3:l06dp1 a.doc 

Environmental Health 
Grace Vaughan House 227 Stubbs Terrace Shenton Park WA 6008 

Letters PO Box 8172 Perth Business Centre Western Australia 6849 
Telephone: (08) 9388 4999 Facsimile: (08) 9388 4955 

ABN 28 684 750 332 
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Attachment 2.1 C Letter from DOH to DEC July 2003 re: final Katestone Air Quality Report (2003) 

I 
I 
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Department of Health 
Government of Western Australia 

Your ret L28/67 

Our ref: 02-06805 

Enquiries: M Feldwick 9388 4984 

Mr Paul Rosair 
Regional Manager Kwinana-Peel Region 
Department of Environment 
PO Box 454 
KWINANA WA 6966 

Attention: Mr Fabian Styants 

Dear Mr Rosair 

Thank you for your letter of 26 June 2003 regarding the final draft Katestone 
Modelling Report on the Cockburn Munster Facility, reply to technical comments on 
Katestone modelling and your request for consideration of issues raised by the 

• community. 

The air quality assessment modelling report prepared for Cockburn Cement has 
now been assessed by the Toxicology Branch .. Based on the information provided, 
and subject to modelled levels of air pollutants being an accurate estimation of 
ground level concentrations, the modelled pollutants are indicated to remain within 
levels considered to be safe. A number of assumptions have been made to derive 
the maximum ground level concentrations for each air pollutant modelled, which 
has resulted in generally conservative exposure estimates. Comparison of these 
exposure estimates with relevant guideline levels indicates that the concentration 
of pollutants emanating from Cockburn Cement should not present a health risk to 
the surrounding community. 

Of the pollutants modelled the N02 concentration estimate appears to be within the 
range of the 1 hour guideline level. Any programme to assess ambient pollutant 
concentrations should include monitoring for N02 to confirm the modelling estimate 
that ambient levels of N02 remain within guideline levels. Similarly with particulate 
levels where fugitive dusts should be taken into account with both PM10 and total 
dusts monitored. 

It is recommended that information on the fuel source be recorded for each kiln in 
any future testing of kiln emissions. The fuel source could influence the likely 
emissions and Cockburn Cement needs to determine emission concentrations 
under different operating conditions. Modelled estimates have been based on a 
limited number of kiln test results and any future results should be scrutinised to 

Environmental Health 
Grace Vaughan House 227 Stubbs Terrace Shenton Park WA6008 

Letters PO Box 8172 Perth Business Centre Western Australia 6849 
Telephone: (08) 93884999 Facsimile: (08) 93884955 

ABN 28 684 750 332 



2 

determine whether pollutant emission levels are at the lower end of the spectrum, 
as is indicated by the most recent monitoring results presented. 

With respect to residents seeking advice on any future health complaints, the 
residents' own medical practitioner is considered in the best position to undertake 
an assessment of their health concerns and to place this into context with the 
patient's medical history. Notwithstanding, if a resident considers that air emission 
events from Cockburn Cement are impacting their health, they should be advised 
to provide details of the exposure event to Cockburn Cement and the Department 
of Environment, as the agency with legislative responsibility for enforcing air 
pollution controls. It is only by recording and investigating these reported episodes 
can the legitimacy of a Claim be determined. If claims can be substantiated this 
may indicate-that a modification of the modelling parameters is required to enable 
better estimates of modelled concentrations to be determined. 

I trust that this response meets your requirements. If you have any questions in 
relation to the Toxicology Branch's assessment you can contact the Branch directly 
on 93884997. 

Yours sincerely 

Brian Devine 
AlDIRECTOR 
ENVIRONMENTAL HEALTH 

29 July 2003 

Attach 

cc: Anthony Stuart 
Manager Air Quality Branch, Department of Environment 
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The findings of the above report indicate that emissions to air generally result in ground 
level concentrations that are within the guideline levels used for comparison. Results 
from stack emissions testing have been modelled to provide an estimate of ground level 
concentrations with these estimates compared to the guideline levels. The monitoring 
results used for modelling have been the maximum kiln emission concentrations tested 
and from this perspective the estimates of ground level concentrations are likely to 
provide a higher than typical result 

The approach used to obtain comparative ambient guideline levels is not consistent with 
the Department of Health's (DOH) recommended approach of sourcing relevant 
comparative guideline levels. Notwithstanding, the guideline values that have been 
selected for use in the report have been reviewed against other guideline levels and can 
be considered conservative. 

Scope of Assessment 

The review undertaken has assessed the general process employed to estimate ground 
level concentrations and the underlying assumptions used in the process to assess for 
fundamental errors. The ground level concentration estimates will be a function of the 
modelling software parameters entered and the appropriateness of the methods used 
have not been assessed. The function of this review is to assess the health impact, if 
any, that might result from the ground level concentration estimates g.enerated from the 
modelled results. 

Findings 

The initial screening of pollutants compared ground level concentrations with the 
Victorian State Environment Protection Policy (Air Quality Management) guidelines 
and supplemented these using guidelines from other jurisdictions. Whilst this can be 
justified as a screening tool, the process for obtaining appropriate guideline values that 
can be used for comparison with ground level estimates it is not an approach endorsed 
by the DOH. 

Where Australian air guideline values have been derived and endorsed at the national 
level, eg NEPM, NHMRC, these should be used for comparative purposes where 
appropriate. Where no relevant Australian guideline has been derived, databases ofllie 
World Health Organisation (WHO) should be reviewed for air guideline values that can 
be used for comparative purposes. Vilhere there is no corresponding WHO guideline 
value a health risk assessment should be perfonned using the WHO tolerable daily 
intake (TDI) for the compound of concern, if available. Where there are no WHO 
values that can be used for the assessment, infonnation from the following jurisdictions 
can be reviewed in descending priority order: 

S:IEHB\T oxi\Typing\DOCUM\200J\3 728 fin la.doc 10f3 



Katestone Report: Air Quality Modelling Assessment into Compounds Released from the 
Cockburn Munster Facility 

United Kingdom Department of Health 
eg, - Air Pollution Unit 

www.doh.gov.ukJair:pollutionJindex.htm 
- Air Pollution Standards and Banding 

www.airquality.co.uklarchive/standrds.php 

Netherlands National Institute of Public Health and the Environment (RIVM) 
www.rivrn..nI/enJ 
eg, Centre for Substances and Risk Assessment 

- http://arch.rivm.nIIcsr/index.htm 
- http://www.rivm.nI!bibliotheeklrapportenJ711701025.pdf 

Health Canada 
Health and Air Quality 
www.hc-scicalhecs-sesc/air-quality/index.htm 

United States 
eg, Agency for Toxic substances Disease Registry 

- www.atsdr.cdc.gov/mrls.html 

Environmental Protection Authority 
- Health Effects Notebook for Hazardous Air Pollutants 

www.epa.gov/tnnlatwlhapindex.html 
- Preliminary Remediation Goals 

www.epa.Q.ov/region09/waste/sfundlprQ./index.htm 

The above list includes jurisdictions that are considered appropriate sources for 
obtaining and using default values, standards, guidelines or a particular approach. Any 
deviation from these sources needs to be justified by rigorous scientific argument. 

From the description of kilns that were tested, it is difficult to determine exactly which 
kiln test results were used for modelling. Further, the analytical results of testing have 
not been provided in an appendix to verify the emission rate values provided in Table 3. 
However, it has been stated that the highest levels of detection were modelled with 
results of further testing for metals (provided in Table 5) indicating that actual 
concentrations are possibly lower than the modelled concentrations. 

Information on fuel supply to each kiln has been provided for kilns 2, 3 and 5 only. 
With regard to the Unilab's test results it is stated that "kilns 4 and 6 were assumed. o. to 
have the same in-stack concentrations as per kilns 3 and 5 respectively". The 
justification for this assumption has not been provided and the fuel supply for kilns 4 
and 6 need to be considered as the fuel composition will, to some extent, influence the 
air emissions. 

Information on the fuel supply for kilns 2 and 3 was not provided when retested for 
metals, with the results provided in Table 5. Provision of this information would 
support the case that metal levels were more typical of the latter results if the fuel mixes 
were shown to be similar. It is noted in these latter results that levels are comparable 
with those collected from ABC Angaston (Table 4) except that the combined total of 
lead and arsenic concentrations alone are comparable to ABC Angaston total for 
antimony, arsenic, lead, mercury and vanadium. Notwithstanding this difference, the 
modelled concentrations provide a good margin of safety with the highest recorded 
levels having been used to estimate maximum ground level concentrations. 
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Cockburn Munster Facility 

The estimate of the maximum off site N02 air concentration is marginally below the 
NEPM 1 hour guideline level when background concentrations are taken into account. 
If the assumptions made to derive this estimate are correct, intennittent exposure to the 
highest ground level concentration should not impact the health of exposed individuals. 
Notwithstanding, given that the maximum ground level concentration estimate for N02 
is within 5% of the 1 hour guideline level any future monitoring of ambient air in the 
vicinity should incorporate monitoring for N02 levels to validate that the maximum 
ground level estimate or guideline is not being exceeded. 

It is noted that fugitive particulates have not been modelled and this could significantly 
alter the ground level concentration estimates. Any future modelling or monitoring 
should take this into account also giving consideration to total particle concentrations. 

With respect to background levels, information has been included for a few substances 
on which data is available. However, the absence of data does not preclude an 
allocation of a portion of exposure to background concentrations (typically 20% and up 
to 95% for dioxins), which provides for a more conservative exposure estimate in the 
absence of supporting data. Ifbackground exposures are incorporated into the exposure 
estimate it provides more confidence that the contribution from air emissions to total 
daily intake has been accounted for. 

Conclusion 

Some of the guideline values that have been used for comparative purposes have been 
obtained from sources that have not been reviewed by the DOH. Notwithstanding, the 
guidelines can be considered conservative and if the actual ground level concentrations. 
are below these guideline levels they should not present a public health risk. 

The ground level concentration estimates that have been derived from modelled 
emissions have been presented to represent the highest concentrations that might be 
obtained over specified averaging periods. The ground level concentration estimates 
indicate that the maximum level of individual pollutants in air will remain below levels 
considered to present a public health risk. 

The N02 concentration was indicated to be within the range of the NEPM 1 hour 
guideline and any future programme to monitor ambient levels of air pollutants should 
incorporate N02 monitoring. Further, monitoring PMIO and total particulate levels 
should be undertaken to determine whether concentrations are within guideline levels. 

The ground level concentration estimates are based on emission testing results that will 
be influenced by the fuel source and operating conditions. Further testing of kiln 
emissions is required to determine emission levels under different operating conditions 
and this should be taken into account during any future kiln emission testing. 

Disclaimer 

This review of the modelling assessment in the document submitted to DOH in no way endorses, accepts 
or approves any of the modelling assessment methods or models used by the authors of the document. 
The review and opinions given are solely based on the information included in the document submitted 
for review. The responsibility for'the veracity and scientific validity of the analytical results, and the 
algorithms and outputs of any model used rests entirely with the sponsors and/or authors of the document. 
Where the document has been identified as lacking or having incomplete information, the examples 
provided are not exhaustive and it is the author's responsibility to ensure that appropriate information is 
provided in an acceptable and readily understandable form in all cases. 
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Attachment 2.1 D letter from DOH to CCl September 2010 re: Summary of Katestone Air Quality 
Report (2010) 

( 

. i 

~ Government of Western Australia 
~ Department of Health 

Your ref 
Our ref EHB-02793 r Enquiries M Goetzmann 93884919 

Darrin Strange 
General Manager Operations WAINT 
Cockburn Cement 
PO Box 38 
HAMilTON Hill WA 6963 

Dear Mr Strange 

Thank you for your letter of 3 September, 2010. Toxicologists from the 
Environmental Health Hazards Unit (EHHU) have reviewed the document -
Summary of stack emission and ground level concentration data - extracted from the 
Katestone Environmental Air Quality Impact Assessment of the Cockburn Cement 
Limited (CCl) Munster Plant and offer the following comments. 

The underlying assumption in the summary report is that the modelling accurately 
reflects ground level concentrations of the various pollutants. The summary does not 
report if the mo'del has been validated against monitoring data. to determine the 
accuracy of predicted concentrations. 

The summary is also not clear if fugitive dust sources or worse case scenarios were 
included in the modelling. This is important because there is strong evidence linking 
CCl particulate emissions to high dust impacts in neighbouring communities. 

EHHU advises that toxicologists have raised these concerns with CCl as part of 
ongoing discussions between Department of Health and CCL This matter will be 
discussed further at a meeting with CCl on 15 September 2010. 

I trust these comments are helpful. Please do not hesitate to contact the Toxicology 
Unit on 93884919 if you require further information. 

Yours sincerely 

Dr Tarun Weeramanthri 
EXECUTIVE DIRECTOR 
PUBLIC HEALTH DIVISION 

I~ September 2010 
. 189 Royal 8t East Perth Western Australia 6004 

Letters PO Box 8172 Perth Business Centre Western Australia 6849 
Telephone (08) 9222 4222 TTY- 1800067211 

ABN 28 684 750 332 http://www.health.wa.gov.au 
wa.gov.au 



Dr. Tarun Weeramanthri 
Chief Health Officer; Department ofH 
PO Box 8172 
Perth Business Centre 
WA 6849 

Dear Dr. Tarun 

-7 ~j:."p LUlU 
~3~ 

Public Health Division 

AIR QUALITY IMPACT ASSESSMENT AT MUNSTER PLANT 
,/' 

Inlt.~. 
Caveat 

P,ccess: Cont. ' 

I am pleased to provide you with the attached summary report of a recent independent 
air quality impact assessment of Cockburn Cement's Munster plant. The results have 
shown that ground level emissions within the site boundary and beyond into the 
community continue to be well below local, national and international standards. 

The results are currently being communicated to local residents via newsletters, the 
media and our Environmental Improvement Group representatives. 

The assessment by Katestone Environmental uses data obtained from extensive 
emissions testing on the plant's stacks between October 2008 and July 2009. 

This latest dispersio'n modelling updates the results from an earlier assessment in 2003. 
Both assessments covered compounds that were initially selected from the National 
Pollution Inventory list in 2003 in agreement with the then Department of 
Environmental Protection. The 2010 modelling includes chromium for the first time. 

It is of great importance to Cockburn Cement to revisit the original assessment to ensure 
that the plant's emissions remain well below safe limits for the community. I am pleased 
to inform you that the overall results are similar to those from the 2003 study, from 
which the Western Australian Department of Health later concluded that the emissions 
from the Munster plant should not pose a health risk to local residents. 

At Cockburn Cement, we are continuing to work on a range of environmental 
improvement plans at the Munster site, including the most recent commitment of $24 
million to build a bag filter that will reduce dust emissiQns from Kiln 6. 

For further information about the attached Katestone Environmental report or our ' 
environmental improvement plans, please don't hesitate to contact me on (08) 9411 
1000. 

YO~., 
Darrin Strange yv 
General Manager - Operations WAINT 
Cockburn Cement 



Attachment 2.1 E Letter from Minister for Health to Minister for Environment October 2010 

( 

re: DOH activities and findings from current review of information provided to DOH 

Deputy Premier of Western Australia 
Minister for Health; Indigenous Affairs 

Our Ref: 25-14038 
Your Ref: 40-10353 

MINISTER FOR ENVIRONMENT 

ONGOING COMMUNITY CONCERN OVER DUST LEVELS • COCKBURN 
CEMENT LIMITED 

As you will be aware from recent media attention, there has been strong ongoing 
community concern over emissions, dust in particular, emanating from the Cockburn 
Cement Limited (CCl) premises in Russell Road East, Munster. 

Officers from the Department of Health (DOH) have been liaising with officers from 
the Department of Environment and Conservation (DEC) regarding access to 
monitoring data undertaken for eel and complaints and sampling data undertaken 
by the DEC. This information was recently received by the DOH, and has now been 
assessed by toxicologists. 

ParticUlate matter (PM10) measured daily between January 2006 and June 2010 was 
compared to the National standard (NEPM) for PM10. The PM10 NEPM allows the 
standard concentration of 50 j.Jg/m3 per 24 hours to be exceeded only five times per 
year. PM10 concentrations measured by the monitor in Tindale Avenue (previously 
located in nearby Fancote Avenue) north east of CCl and outside the eCl buffer, 
exceeded the standard at least 10 times each year, including in the first six months 
of 2010. This means people in the area are being regularly subjected to high levels 
of PM10. 

DEC and CCl have identified regular failings in the emission control system (ESP -
electrostatic precipitators) of lime kiln 6. The ESP failed 85 times betvlleen April 
2009 and March 2010 with 60 failings between November 2009 and March 2010 
alone. DEC reported a steep increase in dust and odour complaints during the same 
time period. The association between PMiO exceedances and ESP failings increased 
as the number of ESP failings increased from November 2009 to March 2010. 

Lever 28, Governor Stirling Tower, 197 St Georges Terrace, Perth, Western Australia, 6000 
Phone: +61 892228788 Facsimile:+61 892228799 Email: Minister.Hames@dpc.wa.gov.au 
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The evidence that eel is the major contributor to the exceedances is compelling. As 
you are aware, PM10 is associated with a range of effects on health. GiVen that the 
residential areas north and north east of CCl have been subject to significant 
exceedances of PM10 since 2006, it would be remiss of DEC to allow these 
exceedances to continue unmanaged. 

The CCl licence is currently under review, providing an opportune time to regulate 
PM10 emissions through a licence condition. DOH recommends that consideration be 
given, including required reporting of ground level PM10 exceedances in the new 
license in the same way that ground level 802 exceedance is required reporting. 

In the meantime, I have instructed DOH officers to investigate health aspects of the 
dust issues associated with CCL. The DOH has advised that in conjunction with 
health officers from the Chemistry Centre and the City of Cockburn, dust sampling 
will be undertaken in residential areas close to CCL. The DOH will forward the 
results of the dust analysis to the DEe when they are available. DOH requests that 
DEC forward PM10 monitoring data and CCl ESP failing data to DOH toxicologists 
on a monthly basis. 

The DOH will review the information gathered and provide advice to the DEC and 
the City of Cockburn regarding health impacts of the dust. 

Dr Kim Hames MLA 
DEPUTY PREMIER 
MINISTER FOR HEALTH 

1 2 OCT 28111 
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Attachment 2.1 F letter from Minister for Health to Minister for Planning October 2010 re: DOH 

a~iVities and findings from il:eview of Information provided ~H ",,"vP 
i~LLA'~ 
~:J 

Deputy Premier of Western Australia 
Minister for Health; Indigenous Affairs 

Our Ref: 25-14038 

MINISTER FOR PLANNING 

COMMUNITY CONCERN OVER DUST LEVELS - COCKBURN CEMENT LIMITED 

Air emissions, dust in particular. from the Cockburn Cement Limited (eCl) premises 
in Russell Road East, Munster, have been at the centre. of strong ongoing 
community concern and media interest. The Department of Health (DOH) has been 
investigating the health aspects of the dust issues associated with the facility. 

The evidence that eCl is the major contributor to the dust exceedances in the 
surrounding area is compelling. The Department of Environment and Conservation 
(DEC) and eCl have identified regular failings in the air emission control system of 
lime kiln 6. Although an upgrade to the system has been scheduled, many fugitive 
dust. sources associated with cel production activities are located close to the 
perimeter of the buffer, so stack emission controls and fugitive dust management will 
not be sufficient in preventing dust excursions across the Cel boundary. 

DOH has become aware for the potential for high density residential development 
adjacent to the eel boundary. These areas will continue to be subj~ct to regular 
high dust impacts given the nature of the facility. By identifying the potential for 
health impacts, early incompatible land use can be avoided in the planning process. 
This is particularly important .as the life of the facility is expected to extend for 
another 30 years. 

I recognise that competition for land for urban development versus other activities 
can mean that linkages with industrial activities may be overlooked. The DOH has 
demonstrated that some previous planning decisions associated with industrial 
development have resulted in real or potential adverse health outcomes or anxiety 
within local communities about impacts to health. Many of these have arisen from 
the close proximity of communities to industrial sites and the lack of clarity on 
whether appropriate mechanisms have been put in place to protect people. 
Similarly, industries seek reassurance that established buffers protect their activities, 
as well as the community. 

Level 28, Governor StirlIng Tower, 197 St Georges Terrace, Perth, Western Australia, 6000 
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The opportunity exists for early collaborative activities with DOH to be established to 
ensure that hearth expertise and evidence are integrated into applications for future 
land development. 

Dr Kim Hames MLA 
DEPUTY PREMIER 
MINISTER FOR HEALTH 

1 1 OCT 2D1D 
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