
 
EPA Investigation - AGL Waukivory Pilot Project 

As the state’s principal environmental regulator, the NSW Environment Protection Authority 
(EPA) is responsible for monitoring and enforcing compliance with the environmental laws 
established to protect the environment and communities in NSW.  

All gas activities in NSW (including coal seam gas), once approved by the Office of Coal 
Seam Gas or Department of Planning and Environment, must comply with environmental 
legislative requirements and are required to hold an environment protection licence issued 
by the EPA.  

An environment protection licence contains legally enforceable conditions, which holders 
must comply with in order to prevent pollution, and safeguard the environment. This includes 
air, water, waste and noise requirements. Copies of all environment protection licences are 
publicly available on the EPA website. 

AGL Upstream Investments Pty Ltd (AGL) holds environment protection licence 20358 for its 
coal seam gas operations, near Gloucester. AGL must undertake extensive monitoring as a 
requirement of its environment protection licence and make that data available to the public. 
This includes ground and surface water monitoring.  

 
BTEX investigation 
 
Background 
AGL informed the EPA on 27 January 2015 that BTEX chemicals were found in five samples 
of flowback water taken from wells at its Waukivory operations. Flowback water is water that 
is returned to the surface after fracture stimulation has been undertaken. AGL became 
aware of the elevated levels of BTEX chemicals in flowback water on 15 January 2015.  

AGL’s operations were suspended on 27 January 2015 and the EPA commenced a full 
investigation. This included serving AGL with a legal notice on 28 January 2015 directing the 
company to provide sampling results and quality assurance/quality control reports and all 
records relating to results of sampling that show a detection of BTEX.  

EPA Officers conducted sampling of the Waukivory Wells between the 4 February and 6 
February 2015 to gain a better understanding of the BTEX levels present. The results 
highlighted BTEX was present in the flowback water originating from coal seams, particularly 
from the deeper wells.  

What is BTEX? 
BTEX is a group of hydrocarbon chemicals known as benzene, toluene, ethylbenzene and 
xylene. These chemicals can occur naturally in coal seams. The Government banned the 
use of BTEX chemicals as additives in hydraulic fracturing fluids and this is also reflected in 
Environment Protection Licences issued by the EPA. 
 

  



Investigation results  
The EPA’s investigation involved a team approach, with hydrogeological, water quality and 
analytical chemistry experts involved in a review of the data and the analysis method that 
has been used.  

The EPA’s investigation determined that no breaches had occurred of environment 
protection licence conditions or the Protection of the Environment Operations Act. Further, 
no evidence of material harm to the environment was detected. 

The EPA’s investigation found no evidence to suggest that AGL added BTEX to fracture 
stimulation fluids. Results collected from samples of the fracture fluid additives by the EPA 
and Division of Resources and Energy confirmed no BTEX chemicals were present in the 
fracture stimulation additives. The EPA also reviewed AGL’s records to determine if BTEX 
was added during the fracturing process and no evidence of this was found.  

The EPA’s investigation considered if pollution of waters has or is likely to occur. All 
flowback water extracted, which has been removed from the site, was taken to a licensed 
treatment facility for treatment and disposal.  Flowback water remaining on the site has been 
contained in storage tanks awaiting appropriate treatment or disposal. No extracted flowback 
water has entered the environment at Gloucester, nor has any flowback water been used in 
the Tiedmans irrigation program. 

As part of the investigation the EPA reviewed a CSIRO report titled “Petrography and 
Geochemistry of Coals from the Later Permian Avon and Stratford Coal Measures in the 
Gloucester Basin”. This report noted a relatively high concentration of benzene and toluene 
in coal seams in the Gloucester area.  

The EPA’s investigation found the BTEX detected in flowback water likely originated from 
the coal seams and the hydraulic fracturing process has resulted in BTEX concentrations 
above normal levels. This is potentially related to the increased pressure within the seam, as 
well as increased surface area of the coal seam as a result of the fracturing process.  

In February 2015 the EPA reviewed AGL’s groundwater pressure data before and after 
commencement of fracture stimulation activities. The EPA’s review found no evidence to 
indicate changes or connectivity between the targeted formations and shallow groundwater 
monitoring locations that would indicate a flow of water from the coal seams to beneficial 
aquifers. The EPA will continue to review AGL’s groundwater pressure data. 

All companies are required to immediately report material harm to the environment or threat 
of material harm to the environment. This investigation found AGL did not have a duty to 
notify but, given the community concern around CSG, AGL should have notified the 
community and the EPA much sooner about the BTEX levels detected.  

Next steps 
While the use of BTEX chemicals is banned as an additive to hydraulic fracturing fluids, 
traces can occur naturally in the environment. For this reason, the environment protection 
licence did not require the monitoring of BTEX chemicals as the source of the chemicals 
could not be determined.  

However this investigation found that BTEX chemicals should be monitored and reported to 
the EPA and this will be added as a condition to AGL’s licence.  

The EPA will require ongoing monitoring and confirmation of BTEX concentrations before 
disposal of produced water. Equally future management of flowback water will need to 
consider the presence of BTEX chemicals to ensure appropriate handling and disposal at an 
appropriately licenced waste facility. 

 



Meb and Tolcide investigations 
 
Background 
Monoethanolamine borate (MEB) and Tetrakis hydroxymethyl phosphonium sulphate 
(tolcide) are additives used in the hydraulic fracturing process. AGL’s environment protection 
licence requires that these hydraulic fracturing chemicals are not detectable in ground water 
monitoring points, as specified in the licence.  

AGL advised the EPA on 13 January 2015 that water monitoring samples taken on 20 
November 2014 detected traces of MEB after hydraulic fracturing at the Gloucester site. 
MEB was detected in groundwater samples close to and distant from the hydraulic fracturing 
locations and in surface water samples both upstream and downstream of the wells. 

On 20 January 2015 AGL advised the EPA that Tolcide was detected in surface water 
monitoring results undertaken on 2 and 6 November 2014. AGL also advised the EPA that 
Tolcide was detected in a groundwater site on 13 November 2014.  

While the levels of both Tolcide and MEB were extremely low and are highly unlikely to pose 
any risk to human health or the environment, the EPA determined that it was important that 
the detections were investigated to verify the accuracy of AGL’s monitoring and reporting.  

What are Meb and Tolcide? 
MEB is an additive used in the hydraulic fracturing process to make the fracture stimulation 
fluid thicker. This helps the fluid carry sand into the fracture openings and release coal seam 
gas. Tolcide is an algaecide used to prevent the growth of algae in the well and coal seam.  

MEB and Tolcide are not BTEX chemicals. 

MEB and Tolcide were the subject of a risk assessment and approval by the Office of Coal 
Seam Gas (OCSG). The OCSG determined that the chemicals to be used were fit for 
purpose, and posed no significant risk to the environment or human health, if used in 
accordance with the manufacturer’s specifications.  
 
Investigation results  
In relation to the detections of both MEB and Tolcide, the EPA’s investigations found a 
technical breach of the environment protection licence condition L3.4. This outlines that 
there be no detections of MEB or Tolcide in monitoring samples.  

The EPA found there were no other breaches of the Protection of the Environment 
Operations Act. Further no evidence of material harm to the environment could be detected.   

MEB can be found naturally and was in fact detected in surface water and groundwater 
samples prior to hydraulic fracturing commencing. Tolcide was also detected by AGL in 
sampling across the wider Gloucester basin, outside the area required to be monitored by 
their licence. There are also natural sources of formaldehyde due to breakdown of organic 
compounds in nature. Formaldehyde is the immediate breakdown product of Tolcide and 
was detected in the sampling process. The detections of MEB and Tolcide in monitoring 
samples were also inconsistent and not indicative of contamination from hydraulic fracturing 
activities. As such, the EPA concluded that it was unlikely the detections of MEB or Tolcide 
were as a result of hydraulic fracturing activities.  

Next Steps 
The investigation looked into the appropriateness of having a ‘non-detect’ limit for MEB and 
Tolcide on the licence. The investigation found that having a limit is not appropriate and 
although assessment of groundwater height is the main method of ensuring fracture 
stimulation fluids are not entering beneficial aquifers, alternative backup approaches for 
ensuring fracture stimulation fluids are not entering beneficial aquifers should be 
investigated.  



The investigation also found better review and reporting of all fracture stimulation additive 
results and groundwater height results as an EPL requirement would provide more robust 
environment protection than limits that may not be enforceable. 
 
Further information 

For further information on the EPA’s regulation of CSG visit the EPA website or contact the 
EPA Environment Line: phone 131 555 or email: mailto:info@environment.nsw.gov.au 
All Environment Protection Licences and the conditions these impose are available on the 
EPA’s public register. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Every effort has been made to ensure that the information in this document is accurate at the time of 
publication. However, as appropriate, readers should obtain independent advice before making any 
decision based on this information. 
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