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Investigation background 

The Department of Defence (Defence) has completed 

an environmental investigation to better understand the 

nature and extent of per- and poly- fluoroalkyl 

substances (PFAS) contamination on and around 

RAAF Base Wagga. 

This factsheet presents a summary of the findings of 

the Human Health and Ecological Risk Assessment 

(HHERA) as well as information on the next steps 

being undertaken by Defence. 

Earlier in 2018, Defence completed the Detailed Site 

Investigation (DSI) which involved sampling and 

analysis of soil, surface water, sediment, groundwater 

and biota (plants and animals), on the Base, and in the 

surrounding area. The results identified the ways in 

which people and the environment are potentially 

exposed to PFAS.  

Project timeline  

 
 

  Preliminary Site Investigation 
May 2017 – August 2017 

  Community Water Use Survey  
July 2017 – August 2017 

  Community Information Session  
August 2017 

  Detailed Site Investigation (DSI) 
September 2017 – Mid 2018 

  DSI Community Information Session 
7 June 2018 

  HHERA  
Mid 2018 – November 2018 

  HHERA Community Information Session 
12 November 2018 

  PFAS Management Area Plan 
Expected first quarter 2019 

  PMAP Community Information Session 
Expected first quarter 2019 

  *Dates may be subject to rescheduling 

 
 

 

What is a HHERA? 

A Human Health and Ecological Risk Assessment 

(HHERA) is undertaken following the DSI if the 

investigation identifies there is a potential for people, 

plants or animals to be exposed to PFAS within the 

Study Area.  

The HHERA assesses the potential pathways against 

a range of scenarios to determine the level of exposure 

risk.  

What sampling was done for the HHERA? 

Sampling of soil, surface water, sediment, 
groundwater and biota (fish and yabbies) was 
undertaken at targeted locations to inform the HHERA.  

The HHERA included sampling of: 

 effluent at the Forest Hill Sewage Treatment Plant, 

 yabbies in the farm dams surrounding the Base,  

 fish and yabbies at the Murray Cod Hatchery,  

 fish, yabbies and shrimp in the Murrumbidgee 

River, and 

 fish, yabbies and shrimp in Marshalls Creek. 

The map included in this factsheet shows fish and 
yabby sampling locations undertaken for the HHERA. 

In addition, a pump testing program on the Riverina 
Water supply bores at East Wagga occurred. This was 
conducted to collect data for the groundwater model 
being used to predict future groundwater movement. 

Consumption of fish and yabbies 

As part of the HHERA, samples of fish (Carp, Golden 
Perch, Murray Cod, Smelt, Gudgeon), shrimp and 
yabbies from the Murrumbidgee River, Marshalls Creek 
and farm dams surrounding the Base were tested for 
PFAS and the risk of exposure to humans from 
consuming fish from local waterways was calculated.  

 
A range of fish consumption scenarios were assessed 
as part of the HHERA. The different scenarios were 
based on the amount of fish a person consumes as part 
of their diet (see Table 1), and how much of the fish 
consumed is from local waterways where PFAS 
impacts were identified. 

The HHERA report is available to view at  
www.defence.gov.au/environment/pfas/wagga 

WE 
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Table 1: FSANZ Fish Consumption Rates 
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Overall, risks of exposure from consuming fish and 
yabbies from local waterways were estimated to be low. 
However, as shown in Table 2 below, a higher risk of 
exposure was identified for some species, where a high 
fish consumption rate is assumed, and a significant 
percentage of fish is eaten from local waterways.  

While the HHERA has identified a potential risk of 
exposure for the high consumption scenarios 
highlighted in the table below, these scenarios are 
considered unlikely to occur for the following reasons: 

 We are not aware of significant recreational fishing 
in Marshalls Creek. 

 It is unlikely that 100% of a child’s diet of fish would 
consist of yabbies sourced from farm dams around 
the Base. 

 Carp, Smelt and Gudgeon are not normally target 
fish for recreational fishers. 

 Smelt and Gudgeon both normally grow to a size of 
about 40 millimeters and so capturing sufficient 
Smelt or Gudgeon to reach the serving sizes is 
unlikely. For example, the average size of Gudgeon 
captured was 2.5 grams. Approximately 30 
individual Gudgeon of this weight would be required 
to reach the high consumption serving size for 
children (75 grams) assumed in the HHERA 
calculations. 

 
 
 
 
 
 

Table 2: Human Health Risk assessment results for consumption of fish and yabbies 
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Why are PFAS levels higher in some fish and 
not others? 

It’s not unusual to find differences in PFAS levels 
between species of fish sampled from the same 
location. The variations in PFAS levels found in fish can 
be due to differences in: 

 age and size, 

 diet, 

 uptake rates of PFAS, 

 and behaviours e.g. migration 

Consumption of home-grown produce 

As part of the HHERA, potential exposure risks 
associated with the consumption of home-grown 
produce were reviewed. This included consumption of 
meat from home-slaughtered livestock, home-grown 
eggs from chickens and home-grown fruit and 
vegetables.  

The investigation identified that there are currently 
no residents within the Study Area consuming 
home-grown produce using PFAS impacted water 
or in PFAS impacted soil.  

However, given that people may want to grow and 
consume produce in PFAS impacted areas in the 
future, the HHERA identified areas where a potential 
risk of exposure from consuming home-grown produce 
is present. The key areas where a potential risk of 
exposure was identified are Gumly Gumly Wetland and 
Marshalls Creek.  
 
If produce is grown using PFAS impacted water or soil 
in these areas in future, then targeted sampling should 
be done to further evaluate the risks.  

Recreational swimming 

PFAS was detected in surface water in the Gumly 
Gumly Wetland and Marshalls Creek above the health-
based guidance values for recreational water use. As a 
result, further assessment of recreational use of these 
waterways was undertaken as part of the HHERA to 
understand if there was an elevated risk of exposure.  
 
The HHERA has not identified a high risk of exposure 
as recreational activities in these waterways are unlikely 
to occur as frequently as what is assumed in the 
guidance values. For a high risk of exposure, a person 
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would need to swim in Gumly Gumly Wetland or 
Marshalls Creek for 1.5 hours each time, 90 days a 
year and ingest 1 cup of water each time. 

Forest Hill Sewerage Treatment Plant (STP) 

The DSI identified PFAS concentrations in effluent from 
the Forest Hill STP as a result of sewage flows received 
from the Base. Treated effluent from the Forest Hill STP 
has historically been used to irrigate private agricultural 
land next to Kyeamba Creek and an area next to the 
Murrumbidgee River.  

As a precaution to prevent further contribution of PFAS 

to the environment, the HHERA has recommended 

that effluent from the Forest Hill STP is no longer used 

for irrigation. Additional actions for minimising and 

managing PFAS impacts at Forest Hill STP will be 

determined as part of the PFAS Management Area 

Plan. 

Forest Hill Sewerage Treatment Plant 

Ecological risks 

As well as assessing the risk of exposure to people, the 
HHERA also investigated potential risk of exposure to 
ecology (plants and animals) where PFAS impacts were 
identified. 

The key findings from the ecological risk assessment 
are: 

 No unacceptable risk to terrestrial animals
(including livestock) coming in to contact with soil
in PFAS affected areas was identified.

 Potential risk of exposure from bioaccumulation in
mammals that eat insects which live in PFAS
impacted soil and sediment was identified in some

areas including Gumly Gumly Wetland and 
Marshalls Creek. 

 Potential risk of exposure to aquatic animals from
direct contact with impacted surface water was
identified in some waterways including Gumly
Gumly Wetland and Marshalls Creek.

 Potential risk of exposure was identified for birds
and mammals that consume aquatic animals from
local waterways in the Study Area.

Future movement of PFAS in groundwater 

A groundwater model is being developed to provide a 
better understanding of the movement of PFAS in 
groundwater. 

We understand that PFAS moves above-ground, from 
the Base via stormwater drainage to the Gumly Gumly 
Wetland. The dense, clay soil in the area around the 
Base means that PFAS is less likely enter the lower 
groundwater level at the Base. However, PFAS 
impacts have been identified in the groundwater below 
the Gumly Gumly Wetland where soil is more 
permeable.  

From the Gumly Gumly Wetland, groundwater flows 
north and north-west towards the Murrumbidgee River. 

The groundwater model will be used to predict 
groundwater flow paths and monitor PFAS movement 
over time.  

Next steps – PFAS Management Area Plan 

Following the HHERA, a PFAS Management Area 
Plan (PMAP) will be developed. The PMAP will outline 
activities that Defence may undertake to manage and 
reduce the risks of PFAS exposure at and surrounding 
RAAF Base Wagga. 

An Ongoing Monitoring Plan (OMP) will also be 
developed as part of the PMAP. The OMP will set out 
environmental monitoring locations, testing 
requirements and testing frequency to monitor 
movement and changes in PFAS contamination in the 
future. 

We will hold another Community Information Session 
in the first quarter of 2019 to present and discuss the 
PMAP with the local community. 

Contact 

For more information or to speak with a member of the 

investigation team, you can reach us at 

www.defence.gov.au/environment/pfas/wagga/ 

wagga.defence@jacobs.com  

1800 365 414


