NO CLEAN BILL OF HEALTH FOR CSG
A Critique of the Queensland Department of Health’s Report
on the Health Impacts of CSG Activities on the Tara Community
Summary
The Queensland Government’s Health Report, ‘Coal seam gas in the Tara region:
Summary risk assessment of health complaints and environmental monitoring data,
March 2013’, [Health Report] and the reports on which it is based, do not provide a
comprehensive investigation of the potential impacts of coal seam gas (CSG)
activities on the residents of Tara. The Health Report should not be used by
government or industry to claim ‘a clean bill of health’ for the CSG industry in Tara, or
any other CSG field for that matter.
The Health Report concludes overall that it was unable to determine whether any of
the health effects reported by the community are linked to exposure to CSG
activities. This is not an unsurprising finding and one that’s very common in cases of
chemical exposures and health impacts, especially when no baseline health data has
been gathered.
The Health Report does however provide some evidence that might associate some
of the residents’ symptoms to exposures to airborne contaminants arising from CSG
activities.
While industry’s sampling on which the Health Report relies was very limited, both in
scope and time, a wide range of volatile organic compounds (VOCs) were still
detected in the air around residents’ homes in Tara.
The Health Report concludes there was no evidence of contamination of concern, yet
for many of the chemicals, the level of detection used by the laboratories was set
above the level set for the protection of health used in the report.
However, benzene, a confirmed human carcinogen1, was detected at levels above
the health criteria, yet these results were dismissed with the claim that ‘benzene was
not a compound that is found in CSG and therefore cannot be attributed to CSG
activities’.
This statement contradicts the Queensland’s Department of Environment and
Heritage Protection website2 which states that “BTEX compounds (benzene, toluene,
ethylbenzene, xylene) are found naturally in crude oil, coal and gas deposits and
therefore they can be naturally present at low concentrations in groundwater near
these deposits”.
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There was no assessment of aggregate or combined exposure, in particular for the
children of Tara who are at greatest risk from exposures. Of the 11 families and 56
people reporting health symptoms, (headache, rashes, sore eyes, nausea,
nosebleeds), only 15 were seen in person by the Government appointed doctor.
The detection of dangerous air toxics around resident’s homes combined with the
ongoing reporting of adverse health symptoms should be treated seriously and a
scientifically valid investigation should be undertaken which ensures independence
and is based on a rigorous monitoring program which is broad-spectrum, highperiodicity and long-term.
The QLD Health Report
“The investigation by itself is unable to determine whether any of the health
effects reported by the community are linked to exposure to Coal Seam Gas
activities.” Page 5
“The most that can be drawn from the DDPHU report is that it provides some
limited clinical evidence that might associate an unknown proportion of some
of the residents’ symptoms to transient exposures to airborne contaminants
arising from CSG activities.” Page 6
The Health Report released by the Queensland government is not a comprehensive
health study. The investigation of the residents’ health complaints was limited to an
analysis of reports of symptoms and a questionnaire with little clinical follow-up.
The Health Report’s findings are based on information for 56 people from 11 families
living in the region. However there was only direct participation by 15 people in
person and two by telephone. Two other individuals who registered complaints with
13HEALTH were excluded from the analysis as they were not residents of the region.
A broad range of symptoms was reported. The predominant symptoms reported
were headaches (34 people), sore, itchy eyes (18), nosebleeds (14) and skin rashes
(11).
An investigation by the Darling Downs Public Health Unit3 stresses that one of the
main limitations of their investigation was the reliance on residents to report
symptoms to either the government or their local health care provider (HCPs). They
acknowledged the potential for under-reporting due to the lack of awareness of the
government’s reporting mechanism and/or the difficulties in accessing rural GPs at
the time of the symptoms being experienced. Costs were also considered a factor.
Based on previous experience, some residents were concerned about a negative
reaction from health care providers if they reported that their symptoms were related
to CSG. The report notes that there were often discrepancies between what was
reported by the residents and what was reported by the local HCPs.
The Health Report acknowledges that few clinical examinations of the individuals
reporting symptoms were undertaken by the government appointed doctor, who was
also surprised at the relatively small number of people who came to see him;
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Gas Activity from residents residing within the Wieambilla Estates, Tara, Queensland
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‘Whether this was due to a lack of widespread interest, or due to limited prepublicity, as was suggested to me by some people I cannot determine. In any
case, the small numbers make it difficult to generalise from my observations.’
It should also be noted that the appointed Government doctor’s association with the
coal companies could also have been an influencing factor. Dr Adam is retained
consultant by Anglo Coal and Curragh Qld Mining.
Queensland Gas Company Environmental Health Assessment Report Tara
Complaint Investigation Report, January 2013 Final
REF: 0181432R01 (known as the ERM Report)
Much of the environmental sampling and assessment on which the Health Report
was based was undertaken on behalf of the Queensland Gas Company. The ERM
report notes that twelve CSG wells are located between 0.6 km and 17 km from the
residents’ lots, and these are used for the extraction of CSG and water from the
Walloon coal seam.
However, the ERM report claims there can be no linkages between CSG production
and the residents’ lots. The ERM report states there have been no surface releases
of CSG production water to surface water despite evidence of CSG water being
sprayed on roads as dust suppression with inevitable runoff in Queensland’s heavy
rains.
The ERM report states that the Queensland Government’s gas monitoring study
found no gas leaks and ambient air samples collected downwind from an operating
well (Codie #6) showed no presence of coal seam gas components.
The ERM report does not consider the findings of research by the Southern Cross
University (SCU),4 which used atmospheric radon (222Rn) and carbon dioxide (CO2)
concentrations to measure fugitive emissions in the CSG fields of the Tara region,
Queensland.
The SCU study measured a 3 fold increase in maximum 222Rn concentration inside
the gas field compared to outside, suggesting enhanced diffuse soil gas exchange
processes, helping gases to seep through the soil to be released to the atmosphere.
The presence of these gases also suggests the release of other gaseous
substances, such as VOCs.
ERM Water and soil sampling
Notably, other than BTEX, the water testing of rainwater tanks and dams did not
include the chemicals detected, or likely to be found in the air, and capable of
deposition in water.
One rainwater tank tested exceeded the guideline concentration for aluminium, two
exceeded the cadmium health guideline value and the zinc aesthetic guideline value.
The source of this contamination was not identified but may be the result of contact
with roofing or building materials.
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While there is no Australian guideline value for silica in recreational water, three
dams had silica concentrations (250, 380 and 640 mg/L) well above the Australian
Drinking Water Guideline value of 80 mg/L. 5
In a related study carried out by the Queensland Department of Natural Resources
and Mines, toluene and methane were detected in a resident’s private water bore. 6
The Health Report criticised the ERM report for summarising the results for dissolved
metals, rather than total metals, the latter being more relevant to human health and
generally more conservative. It also criticised the ERM report for not testing soil for
arsenic, beryllium, cadmium, chromium (III), chromium (VI), cobalt, lead, inorganic
mercury and nickel; i.e., metals that are of ‘more relevance to public health
considerations of soil contamination’.
ERM Air sampling
Only 13 air samples were collected in all. A single sample was collected at five
properties with two samples at each of the remaining four properties.
While many volatile organic compounds were detected in the air, the ERM report
concludes that apart from the benzene exceedance, there were no other
exceedances of the air quality screening criteria.
Yet, in the case of 26 chemicals, the health criterion was set at a level below the
detection level used by the laboratories. The ERM report notes that it cannot be
categorically stated that concentrations in the samples were also below the relevant
criteria value.
For example, US EPA Regional Screening Levels for 1,1,1,2-tetrachloromethane is
0.33 µg/m3, whilst the limit of detection used by the different labs varied between 8.3
µg/m3 and 12 µg/m3, well above the health criteria.
In the case where benzene was clearly detected above health risk criteria, it was
dismissed stating that ‘benzene was not a compound that is found in CSG and
therefore cannot be attributed to CSG activities’ but rather from a local source such
as smoking, etc.
This was a surprising comment when the website of the Queensland Government’s
Department of Environment and Heritage Protection states that:
“BTEX compounds (benzene, toluene, ethylbenzene, xylene) are found
naturally in crude oil, coal and gas deposits and therefore they can be
naturally present at low concentrations in groundwater near these deposits”.7
In October 2010, benzene was found in monitoring bores at an Arrow Energy
fracking operation in Queensland at 6 and 15 times the Australian Drinking Water
Guidelines.
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Benzene is a confirmed human carcinogen. The dismissal of benzene exceedances
is unexplainable when other BTEX chemicals such as toluene, a neurotoxin, were
found in the air around a number of Tara homes and in the air above a resident’s
water bore. The level of toluene above the bore was measured at 0.33ppm but was
dismissed as below levels of concern8,, yet this is well above the ‘Chronic Reference
Exposure Limits’ used for long term exposure by California, Massachusetts, Michigan
states in the USA.9
The Health Study did acknowledge that the ERM air-monitoring program had
important limitations. The total monitoring period was only nine days and the
methodology resulted in limits of reporting for some chemicals that were substantially
higher than the reference air quality criteria. They also noted the monitoring was not
designed to identify short-term peaks or troughs in air concentrations.
The need for sampling over an extended period of time in order to assess the full
range of air contaminants is clearly demonstrated in a recent published study on air
pollution associated with unconventional gas activities. 10 This twelve month study
detected 44 hazardous air pollutants at gas drilling sites including a wide range of air
toxics, eg methane, methylene chloride, ethane, methanol, ethanol, acetone, and
propane, formaldehyde, acetaldehyde, PAHs / naphthalene.
Most importantly, the authors noted a great deal of variability across sampling dates
in the numbers and concentrations of chemicals detected. Notably, the highest
percentage of detections occurred during the initial drilling phase, prior to hydraulic
fracturing on the well pad.
Wieambilla Odour Investigation Results: July - December 2012
The Queensland Government also facilitated some adhoc sampling for VOCs in air
at the Wieambilla Estate in response to community concerns. They provided Summa
canisters11 with a 1-minute sampling period and passive diffusion samples to
residents for use when appropriate. Despite the nature of this testing, many VOCs
were again detected in the air. While, most were below relevant guidelines and the
criteria used, the number and type of compounds was diverse.
Summa canister sampling found the following VOCs: hexane, propene,
chloromethane, dichlorodifluromethane, methylene chloride, ethanol, acetone, methyl
ethyl ketone, acrolein, vinyl acetate.
Vinyl acetate exceeded the annual criteria in one case.
Passive samplers found the following VOCs: pentane, hexane, heptane, tetradecane,
hexadecane, heptadecane, cyclohexane, 2-methylbutane, 3-methylpentane, 3methylhexane, methylcyclohexane, tetrachloroethylene, 2-ethyl-1-hexanol, ethyl
acetate, benzene, toluene, xylene, ethylbenzene, 1,2,4-trimethylbenzene, phenol,
benzothiazole, naphthalene, alpha-pinene.
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Benzene (0.6 ppb) exceeded their reference value and was also above the US EPA
recommendations of 0.4ppb, which over a lifetime could cause a risk of one
additional cancer case for every 100,000 exposed persons.12 The benzene result
was simply dismissed as an ‘outlier’.
The US EPA note that VOCs can be toxic and some may cause cancer and other
serious, irreversible health effects, such as neurological problems and birth defects.13
VOCs are key ingredients in forming smog and fine particle pollution (PM2.5), which
are linked to asthma attacks and other serious health effects. Depending on a
number of factors, (eg length, severity and timing of exposure, existing conditions)
VOC exposure may result in eye, nose, and throat irritation; headaches, visual
disorders, memory impairment, loss of coordination, nausea, damage to liver, kidney,
and central nervous system.14
Conclusion
The sampling of the Tara residents’ homes was limited in time and scope. Some
aspects were adhoc and incomplete. There was no systematic approach to the
chemicals and analytes tested for or any consistency in the choice of sites tested.
The sampling cannot be used to adequately assess environmental contamination or
identify common pathways of exposure.
The health assessment of the residents and their symptoms is similarly cursory. Little
clinical investigation was undertaken and the distribution of surveys was adhoc and
did not ensure adequate coverage of affected residents
While relying on preliminary environmental sampling and repeating the unfounded
statements that there were few exceedances for individual chemicals, there was no
attempt to assess those cases where exceedances did occur, rather they were just
dismissed.
There was no consideration or assessment of cumulative or aggregate impacts even
when residences recorded a number of serious air contaminants and vulnerable
children were at risk of exposure.
The Health Report and the documents on which it relies do not represent an
acceptable investigation of the potential impacts of CSG activities on Tara residents
and cannot be used by either government or industry to claim a clean bill of health.
The incomplete findings and detection of such a wide range of VOCs in air should
prompt an immediate independent and comprehensive sampling program.
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Specific Comments on the Tara testing results
John Polglase, Geochemist
Divstrat Pty Ltd
jvp@divstrat.com.au
‘The current VOC test programme was inferior to the extent that conclusions cannot
be drawn by any party. However, there are sufficient elevated and anomalous
results to warrant a broad-spectrum, high-periodicity, long-term, monitoring
programme.
John Polglase, Geochemist Divstrat Pty Ltd
Toxicity is a non-beneficial accumulation in living organisms and systems that is
typically dose and time based, such that it requires periodic monitoring over many
months to years. The 'one-off' Volatile Organic Compound (VOC) test events at Tara
were conducted by different laboratories using different test suites and methods, at
different times and locations under different wind and temperature conditions. Some
of the test suites did not target coal seam volatiles or other environment gases (eg.
reduced and oxidised carbon, sulphur and nitrogen gases; hydrogen and oxygen;
radon). Therefore the results do not adequately correlate on account of numerous
'data holes'. None of the laboratories conducted isotopic and radionuclide analyses
that might assist with identifying origins.
Some important considerations that cannot be deduced from the current data sets
are the ratios and aggregations of related chemical compounds, the combined effect
of which may be non-beneficial. Indeed, some 'low-level' results have clearly been
omitted. An added complication is the identity and impact of aerobic and anaerobic
micro-organisms, which combine to produce breakdown chemical products over time
and space, some of which products may be more toxic in volume or trace than their
parent chemicals. In any case, the important topic of interim chemical reactivities
and products between source and destination, does not appear to have been
anticipated or considered. Indeed, only limited background or 'off-site' test data was
supplied for comparative purposes.
In my view, the current VOC test programme was inferior to the extent that
conclusions cannot be drawn by any party. However, there are sufficient elevated
and anomalous results to warrant a broad-spectrum, high-periodicity, long-term,
monitoring programme.

Dr L Martin - Biochemist
pteropus42@smartchat.net.au
In reviewing Tara emissions data (20-01-13), I note detectable levels of monocyclic
aromatic hydrocarbons (some known to be carcinogens) and detectable levels of
phenols. Chronic exposure to phenols can result in abnormal reproductive function
as a result of some phenols' weak oestrogenic (female sex-hormone) activity.
Although the levels are dismissed as low, living organisms can be affected
significantly by bioactive chemicals at levels well below those detectable by chemical
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or physical methods, particularly if there is chronic exposure.15 In such cases the
biological responses of those exposed are the best evidence that a problem exists,
not limited chemical tests - and the tests appear to be remarkably limited.
There are certainly not enough data to carry out the simplest statistical analysis, or to
draw any meaningful conclusion. The absence of chemically detectable levels is not
proof that dangerous materials are not present at biologically active levels.

Contact:
Dr Mariann Lloyd-Smith PhD (Law)
Senior Advisor, National Toxics Network Inc.
biomap@oztoxics.org
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For example, chemicals used by the Australian UG industry have been found to be ‘dangerous at
concentrations near or below chemical detection limits by the State University of New York. These
include glutaraldehyde, brominated biocides (DBNPA, DBAN), propargyl alcohol, 2-butoxyethanol (2BE) and heavy naphtha. REF : Chemical and Biological Risk Assessment for Natural Gas Extraction in
New York. Ronald E. Bishop, Ph.D., CHO, Chemistry & Biochemistry Department, State University of
New York, College at Oneonta, Sustainable Otsego March 28, 2011.
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