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Dear Sir, 

Desktop Review - Satellite AACO Sites 

1.0 Introduction 

AECOM Australia were engaged by the Department of Defence (Defence) to undertake a desktop review of 
historical reports with regard to three satellite stations (Brymaroo, Wyoming and Turkey Hill) associated with the 
Army Aviation Centre Oakey (AACO). 

The locations of the satellite stations are presented in Figure F1 and the layout of the Brymaroo satellite station is 
presented in Figure F2. There are currently no figures available which show the layout of the Wyoming and 
Turkey Hill satellite stations. The following provides an overview of the activities conducted at each satellite 
station: 

- Brymaroo is located approximately 20 km north-west of the AACO, and is used for pilot training exercises 
including emergency landing and fire hazard training. 

- Turkey Hill is situated approximately 8 km north of the AACO, and is the location of an unmanned 
communications tower. 

- Wyoming is located approximately 30 north-west of the AACO, and was historically used by the Republic of 
Singapore Armed Forces, however it contained minimal infrastructure which has since been removed. 

1.1 Objectives 

The objective of the Desktop Review – Satellite AACO Sites was to determine if there is currently sufficient 
information available to understand the potential for per- and poly-fluorinated compound (PFC) contamination to 
be present at the three AACO Satellite Sites (Brymaroo, Wyoming and Turkey Hill). 

1.2 Documents Reviewed 

In order to understand the current status of information available the following documents were reviewed: 

- Initial Environmental Review (IER) for Army Aviation Centre, Oakey, Queensland. Defence Reference: DEO-
SQ 572/01. IT Environmental, 13 February 2002. (IT Environmental, 2002). 

- Stage 1 and Stage 2 Environmental Investigation (EI) at Army Aviation Centre, Oakey, Queensland. Final 
Report. URS Australia Pty Ltd, 14 October 2010. (URS, 2010). 

- Stage 2 (Part 2) Environmental Investigation (EI) Army Aviation Centre Oakey. Coffey Environments 
Australia Pty Ltd, 9 September 2010. (Coffey, 2010). 

A number of other historical reports relating to environmental investigations conducted at the AACO were 
reviewed for their content; however, the above mentioned reports are the only ones which were found to contain 
information regarding the AACO Satellite Sites. 

2.0 IT Environmental (2002) 

IT Environmental were engaged to undertake an Initial Environmental Review (IER) of the Army Aviation Centre 
Oakey (AACO) and its satellite facilities Brymaroo, Wyoming and Turkey Hill. The IER comprised a site inspection 
and desktop review of available information only, no sampling was conducted. 

The following information was included in the IT Environmental (2002) report with regard to the AACO Satellite 
Sites. 
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2.1 Brymaroo 

IT Environmental noted the following with regard to the Brymaroo Satellite Site: 

- Brymaroo is used for training in emergency landings and fire hazard training. 

- The Brymaroo site was noted to contain the following infrastructure: 

 Two above ground storage tanks (AGT) containing aviation turbine fuel 

 Two helicopter concrete refuelling pads 

 Fire Fighting infrastructure including a diesel powered water pump and associated day tank, fire-
fighting foam supplies and infrastructure 

 Vehicle refuelling area 

 Meals area and building 

 Toilets 

 Demountable office building 

 Old Farm shed 

 Small aircraft control shed 

 Water tanks 

 Grass runway. 

IT Environmental determined that vehicle refuelling should not continue at Brymaroo because the vehicle 
refuelling pad was ‘not functioning appropriately.’ The aircraft refuelling pad at Brymaroo was also noted to need 
an upgrade to enable catchment of spills. At the time of inspection the internally draining aircraft refuelling pad 
was discharging to open ground, and IT Environmental also noted that an interceptor (to treat water draining from 
the aircraft refuelling pad) was required. 

2.2 Turkey Hill 

IT Environmental (2002) noted the following with regard to the Turkey Hill Satellite Site: 

- Turkey Hill is used for an unmanned communications tower. 

- Turkey Hill contained a radar tower and associated support facilities including: 

 T1 Radar Transmitter Site 

 T2 Workshop. 

- A diesel AGT is located within building T1 located at Turkey Hill, the AGT was noted to supply a diesel 
generator at the Radar Transmitter Site. 

2.3 Wyoming 

IT Environmental (2002) noted the following with regard to the Wyoming Satellite Site: 

- Wyoming airfield was used by the Republic of Singapore Armed Forces. 

- There was no built infrastructure present at Wyoming at the time of the IT Environmental site inspection. IT 
Environmental noted that they observed evidence that the buildings at Wyoming had recently been 
demolished. The property contained only a grass landing strip and bitumen taxi way. 

2.4 IT Environmental (2002) Conclusions 

IT Environmental (2002) provided a summary of issues which included the following which related to AACO 
satellite stations: 

- Fire management environmental aspects associated with AACO, Brymaroo, Wyoming and Turkey Hill in 
their current maintained condition and with the fire brigade location on the AACO Site, have been assigned 
as low environmental risk. 
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- The vehicle refuelling area at Brymaroo, which was noted not to be adequately maintained, was noted as 
high risk (senior management attention needed). IT Environmental (2002) recommended that a new vehicle 
refuelling facility would be required if ongoing vehicle refuelling was required at Brymaroo. 

- The AGTs storing aviation turbine fuel at Brymaroo and diesel at Turkey Hill were noted to be low risk 
(manage by routine procedures). 

- The aircraft refuelling pads at Brymaroo were noted to be internally draining but discharge was not 
contained, this was determined by IT Environmental (2002) to be of moderate risk (management 
responsibility to be specified). IT Environmental (2002) recommended upgrading the aircraft refuelling pads 
at Brymaroo to enable catchment of spills, and installation and maintenance of an intercept. 

- No information was available to IT Environmental (2002) with regard to water discharge from AACO. 
However, they noted that due to the nature of activities and processes undertaken at AACO that both 
surface and groundwater quality monitoring should be undertaken to assess the potential for impacts. As 
AACO, Brymaroo, Wyoming and Turkey Hill lie within the Great Artesian Basin, surrounding groundwater 
users may be affected by groundwater contamination. IT Environmental recommended further work 
associated with installation, sampling and ongoing monitoring of groundwater wells at the AACO and 
satellite stations. 

3.0 URS (2010) 

URS Australia Pty Ltd (URS) was engaged by Defence to conduct a Stage 1 and Stage 2 Environmental 
Investigation at the AACO. The overall objective of this investigation was to assist Defence in identifying and 
managing contamination risks by defining the nature and extent of potential human health and environmental 
risks. 

The following information was included in the URS (2010) report with regard to the AACO Satellite Sites. 

3.1 Brymaroo 

URS (2010) noted the following with regard to the Brymaroo Satellite Site: 

- Brymaroo is a satellite airfield located approximately 22 km north-west of the AACO, and 11 km east of the 
township of Irvingdale. 

- Brymaroo occupies an area of approximately 266 ha. 

- The nearest waterway is Cain Creek which is located < 1 km north of Brymaroo. 

- Brymaroo was purchased in 1992 by Defence and is used for training in emergency landings and for fire-
fighting training. The site also has re-fuelling facilities. 

- The properties surrounding Brymaroo are rural agricultural lots which are used for a range of pastoral and 
agricultural purposes. 

- Brymaroo is generally flat, however, it is observed that the slope of the terrain to the north-east of the Site is 
towards Cain Creek. 

- Potential areas of concern at Brymaroo include: 

 The Fuel Farm which is reported to consist of two above ground storage tanks (55,000 L and 25,000 L 
in capacity) used for the storage of aviation fuel. 

 Infrastructure at the fuel farm includes an in-ground triple interceptor and an underground fuel line 
used to transfer fuel to the hot refuel pads. 

 Surface staining associated with the fuel farm was not noted by URS (2010), however, it was 
noted that there is potential for hydrocarbon impacts associated with the interceptor and fuel lines. 
And that there was uncertainty associated the discharge point for the interceptor. 

 The Hot Refuel Area which consists of hot refuel pads and associated infrastructure. 

 Underground infrastructure, considered likely to consist of one or more interceptors and/or 
underground storage tanks. 
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 This area is used for refuelling aircraft and is equipped with firefighting equipment which 
discharges Aqueous Film Forming Foam (AFFF). Therefore, there is potential that the soil and 
groundwater in the vicinity of the hot fuel pads (and associated infrastructure) may be impacted 
with hydrocarbons and PFCs. 

 The Waste Fuel Pit: 

 The waste fuel pit is located at the southern end of the runway. 

 URS (2010) inferred that there is potential for this waste fuel pit to be associated with a fire 
training area. However there is no information available to indicate the exact location of the fire 
training area. 

3.2 Turkey Hill 

URS noted the following with regard to the Turkey Hill Satellite Site: 

- Turkey Hill is an unmanned satellite site which occupies an area of approximately 2,500 m2 and is located 
approximately 8 km north of AACO. 

- Prior to the land being purchased by Defence it is believed that the Turkey Hill site was used for agricultural 
and pastoral purposes. 

- The properties surrounding Turkey Hill are rural agricultural lots which are used for a range of pastoral and 
agricultural purposes. 

- The nearest surface water body to Turkey Hill is Lagoon Creek, which is located approximately 2 km north 
west of the Site. 

- Lagoon Creek drains to Oakey Creek approximately 20 km south west of Turkey Hill. 

- Doctors Creek is located approximately 7 km to the south of Turkey Hill, however due to the location of 
Turkey Hill (on top of a hill) there is considered potential for surface water run-off to reach this waterway. 

- Doctors Creek also drains to Oakey Creek. 

- The site consists of a demountable workshop, two rainwater tanks, radar tower and main building. Within the 
main building is a backup power diesel generator with two associated above ground tanks (5,000 L and 
800 L). URS noted that all infrastructure associated with the diesel generator is located within the building 
and is unlikely to result in environmental impacts. However, it was also reported by URS that a fuel audit 
report (which was undated, but believed to have been undertaken prior to 2002) noted a hole in the tank 
bund wall and a lack of spill catchment provisions around the tank fill point outside the building. These 
issues demonstrate the potential for environmental impacts near the refuelling area. However a site 
inspection undertaken by URS did not note any evidence of spills or leakage outside the building. 

3.3 Wyoming 

URS noted the following with regard to the Wyoming Satellite Site: 

- Wyoming is a satellite site which occupies approximately 112 hectares, and is located to the west of the 
township of Irvingdale. Wyoming is located approximately 30 km north west of the AACO. 

- The nearest surface water body to the Wyoming site is the northern branch of Myall Creek which is located 
approximately 1 km to the North of the Wyoming site. 

- Wyoming was purchased in 1997 for development as an airfield for use by the Republic of Singapore Armed 
Forces (RSAF). At the time of purchase a grass airstrip and accommodation buildings were constructed. 

- The properties surrounding Wyoming are rural agricultural lots which are used for a range of pastoral and 
agricultural purposes. 

- The slope of the land at Wyoming is towards Myall Creek to the north. 

- URS concluded that there were no areas of potential concern located on the Wyoming satellite site as all 
former farm buildings and RSAF infrastructure had been removed from the Site. 

- There is no information available as to the potential for the use of AFFF at the Wyoming satellite station. 
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3.4 URS (2010) Conclusions 

URS (2010) conducted a Stage 1 Desktop Risk Assessment (using Defence’s Contamination Risk Assessment 
Tool (CRAT)) of potential risks associated with areas of concern from historical and current activities at the AACO 
and associated satellite stations. The risk assessment determined that the refuelling facility at Brymaroo poses a 
moderate risk ranking because the remoteness of the site is likely to delay detection of leaks of spills. 

URS (2010) identified a number of areas of concern at the Brymaroo satellite station (as listed in Section 3.1), 
however no areas of concern were identified at Wyoming and Turkey Hill. 

4.0 Coffey (2010) 

Coffey Environments Pty Ltd (Coffey) was engaged by Defence to undertake a Stage 2 (Part 2) Environmental 
Investigation (EI) in order to complete environmental assessment works previously undertaken by URS at the 
AACO. 

The objectives of the work undertaken by Coffey was to characterise and determine the extent of soil and 
groundwater contamination identified at the site, in order to define the contamination risks for the ‘whole of base’ 
at AACO. 

The following information was included in the Coffey (2010) report with regard to the AACO Satellite Sites. 

4.1 Brymaroo 

Coffey noted the following with regard to the Brymaroo Satellite Site: 

- Brymaroo was used for training in emergency landings and fire hazard training.  

- Brymaroo is located 22 km northwest of the AACO base, and is 266 ha in size.  

- The closest township is Irvingdale (11 km east). 

- Brymaroo facilities were noted as per the IT Environmental (2002) report. 

- Potential sources identified by Coffey (2010) included: 

 A tank farm which contains two ASTs, and associated Triple Interceptor Trap TIT and pipe work. 

 Hot refuel pads and associated underground storage tank (UST)/TIT and pipe work. 

 As per URS (2010) a waste fuel pit observed to be present at the southern end of the runway that is 
potentially used for AFFF storage. However the location of the former fire training area and AFFF 
storage was unconfirmed. 

- The depth to groundwater at Brymaroo in 2010 was recorded to range from 8.08 metres below top of casing 
(mBTOC) in MWD to 16.95 mBTOC in MWE. Coffey (2010) concluded that MWA-MWD are screened within 
a perched aquifer, and that MWE is a screened within a separate aquifer. 

- No PSH was reported in monitoring wells at Brymaroo. 

- Groundwater at Brymaroo was inferred to be towards the west. 

- Seven soil bores were drilled across the Brymaroo site, with five converted to monitoring wells. Soil samples 
were analysed for total petroleum hydrocarbon (TPH), benzene, toluene, ethylbenzene and xylenes 
(collectively termed BTEX), metals, polychlorinated biphenyls (PCBs) and perfluorooctane sulfonate 
(PFOS)/perfluorooctanoic acid (PFOA).  

- Six samples were analysed for PFOS/PFOA at three locations across Brymaroo during the Coffey (2010) 
investigation at depths ranging from 0.3-0.8 m bgl. 

- A single groundwater sample from MWD (located in the north-west area of Brymaroo adjacent the runway 
and fuel arrestor pit) was analysed for PFOS/PFOA at Brymaroo. Both PFOS and PFOA were reported to be 
below laboratory limits of reporting at MWD. 

- PFOS and PFOA were not detected at concentrations above laboratory limits of reporting in soil samples 
collected from Brymaroo. 

- Reported concentrations were not above adopted investigation levels for any analyte in soil and 
groundwater. 
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4.2 Wyoming and Turkey Hill 

Wyoming and Turkey Hill were not investigated by Coffey (2010). 

4.3 Coffey (2010) Conclusions 

Coffey concluded that investigations conducted at Brymaroo did not indicate the presence of chemical 
contaminants which are likely to impact on human health or the environment. No environmental sampling was 
conducted at Wyoming and Turkey Hill by Coffey (2010), and thus there is no information as to potential soil or 
groundwater impacts available. 

5.0 Identified Data Gaps 

The review of available reports which assessed the three satellite stations Brymaroo, Wyoming and Turkey Hill 
identified the following data gaps: 

- No environmental sampling has been conducted at Wyoming or Turkey Hill satellite stations. 

 It is anticipated that there is limited potential for environmental impacts at Turkey Hill and so there may 
be no requirement to fill this data gap.  Confirmation of former activities and associated locations would 
be required (e.g. through further information gathering and desktop evaluation of data) before a 
decision is taken to conduct intrusive investigations. 

 Further investigation may be required at Wyoming as it is unclear what activities were undertaken at 
the site by the Royal Singapore Air Force and whether their activities may have resulted in 
environmental impacts. Based on currently available information the infrastructure present at Wyoming 
is limited in nature and may not have resulted in potential environmental impacts. But further 
information gathering and desktop evaluation of data may be required to further assess the potential for 
impacts at Wyoming and understand whether additional field sampling is required. 

- Environmental sampling conducted at Brymaroo is limited in nature (samples from seven locations only, with 
only three locations analysed for PFOS/PFOS). 

- No surface soil samples (0-0.2 mbgs) have been collected from Brymaroo. 

- Groundwater was sampled and analysed for PFOS/PFOA from a single groundwater well (MWD) at 
Brymaroo. In addition only a single round of groundwater monitoring has been conducted, with no additional 
confirmatory sampling undertaken. The potential for groundwater impacts to be present at Brymaroo is 
unclear. 

- The location of the fire training area and AFFF storage area at Brymaroo is unknown and therefore it is 
unclear whether soil and groundwater samples collected by Coffey (2010) were in locations which would 
detect PFCs. 

- The historical and current practices for AFFF storage, discharge and environmental controls are unknown at 
Brymaroo.  

- No samples have been collected in the area of the hot refuel pads and associated fuel infrastructure and 
interceptors, diesel generator/fire pump, and the fuel farm. 

- Based on inferred groundwater flow to the west of Brymaroo, the groundwater monitoring wells present at 
the Site are unlikely to provide sufficient information as to whether groundwater impacts are present as a 
result of activities and infrastructure present at Brymaroo. 

Yours sincerely 

 

Richard Somerville 
Principal Environmental Engineer 
richard.somerville@aecom.com 

Mobile: +61 407 464 273 
Direct Dial: +61 3 9653 8040 
Direct Fax: +61 3 9654 7117 
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