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About the Investigation 
The Department of Defence has completed a 
detailed environmental investigation to better 
understand the nature and extent of per- and poly-
fluoroalkyl substances (PFAS) on and in the area 
near Singleton Military Area.  
As part of the investigation, Defence has 
completed a Human Health and Ecological Risk 
Assessment, to evaluate the potential PFAS 
exposure risks for people, plants, or animals within 
the study area.
This factsheet presents a summary of the findings 
of the Risk Assessment, as well as information on 
the next steps being undertaken by Defence

The Human Health and Ecological Risk 
Assessment is available to view at: 

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

What is a Human Health and Ecological 
Risk Assessment? 
A Human Health and Ecological Risk Assessment 
evaluates the potential risks of PFAS exposure to 
people and the environment 

It is completed if the Detailed Site Investigation 
identifies that contamination is present and there is 
potential for people, plants or animals to be exposed to 
levels of PFAS which are above relevant guidelines. 

A Human Health and Ecological Risk Assessment has 
two parts: 

1. The human health risk assessment, which aims to 
better understand potential PFAS exposure risks to 
people living, working and undertaking recreational 
activities, such as swimming, within the study area. 

2. The ecological risk assessment, which assesses 
risks to the environment. It looks at direct exposure 
to animals and plants living in PFAS-impacted 
water, sediment or soil, as well as exposure via 
bioaccumulation (eating plants or animals that have 
accumulated PFAS from soil or water).

Understanding potential PFAS exposure risks assists in 
developing strategies to minimise exposure, should this 
be required. 

Project timeline

Community Information Session 
July 2018

Preliminary Site Investigation    
July 2018 – February 2019

Community Information Session 
February 2019

Detailed Site Investigation    
February 2019 – December 2019

Community Information Session 
December 2019

Detailed Site Investigation Addendum   
Early 2020 – November 2021  

Human Health and Ecological  
Risk Assessment   
Early 2020 – November 2021  

PFAS Management Area Plan  
December 2021  

Community Information Session  
December  2021 

Ongoing Monitoring and PFAS 
Management    
Ongoing
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Human health exposure pathways
The groups of people within the off-base Investigation 
Area who may be exposed to PFAS included 
residents (of all ages), outdoor workers and 
recreational users of surface water on private land. 

The ways in which people may be exposed to PFAS 
(pathways), were assessed based on known, current 
land uses within the Investigation Area. These 
exposure pathways include direct contact with PFAS 
in soil, groundwater, surface water and sediment, and 
secondary exposure to PFAS accumulated in home-
grown plant and animal produce (vegetables, eggs, 
red meat and milk).

Based on information gathered throughout the 
investigation, including Water Use Surveys and 
interviews with residents, drinking of groundwater was 
not identified within the Investigation Area. As such, 
the drinking groundwater pathway was not assessed 
as a complete exposure pathway. 

How was exposure risk assessed?
Exposure risks are assessed by comparing the 
potential intake of PFAS from exposure pathways with 
the adopted Tolerable Daily Intake. 

Developed by Food Standards Australia New 
Zealand, a Tolerable Daily Intake is the level of a 
chemical that a person can be exposed to every day 
of their entire lifetime without appreciable risk to their 
health. 

The PFAS Tolerable Daily Intake is specifically used 
for conducting assessments at contaminated sites to 
assess exposure risks. 

As no two people are exposed to PFAS in the same 
way (e.g. some people eat some types of food more 
often than others), the assessment considers risks for 
both a typical exposure scenario (applicable to most 
people) and an upper exposure scenario (for more 
frequent exposure). This assessment helps provide a 
range of advice for people to consider based on their 
own circumstances. This includes consideration of 
“typical” and “upper” exposure scenarios. 

Figure 2: Biota sampling in progress during HHRA field work

What sampling was done for the Human 
Health and Ecological Risk Assessment? 

The Human Health and Ecological Risk Assessment 
involved a detailed scientific process to analyse the 
results of sampling. 

It used sampling results obtained during the 
Preliminary and Detailed Site Investigations, and 2021 
Addendum, with results from sampling collected in 
2020, specifically for the Risk Assessment.

Sampling for the human health risk assessment 
involved collecting samples from 24 properties and 
public land across the off-base Investigation Area. 
Sample locations were selected based on information 
provided in Water Use Surveys and observations 
during field work. 

Samples collected included groundwater, surface 
water, soil and sediment, as well as home-grown 
vegetables and chicken eggs. 

Sampling for the ecological risk assessment involved 
collecting samples from the Doughboy Hollow Creek 
and Mudies/ Emigrant Creek catchments. Samples 
included soil, surface water, sediment, terrestrial 
(land-based) and aquatic (water-based) plants and 
invertebrates, and fish. 
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Human Health Risk Assessment Findings
The identified exposure risks are summarised in Table 1, 
with risk categories ranging from: 

Low and acceptable exposure risk: 
Estimated exposure to PFAS is below the relevant 
Tolerable Daily Intake or guideline screening value 

Potential for exposure risk to be elevated:
Estimated exposure to PFAS is above the relevant 
Tolerable Daily Intake or guideline screening value. 
This does not necessarily mean that adverse health or 
ecological effects will occur, but action may be required 
to reduce exposure as a precaution.

Overall, the human health risk assessment found that 
that PFAS exposure risks for most people in the off-base 
Investigation Area, are generally low and acceptable. 

Typical exposure to PFAS is unlikely to result in 
cumulative intake that exceeds the Tolerable Daily Intake. 
This includes residents (adults, children and infants), 
outdoor workers and recreational users of surface water 
on private land.

For a small number of people living within the 
Investigation Area, who consume a large portion of milk 
or red meat from home-grown livestock, or chicken eggs 
in conjunction with home-grown milk and red meat, there 
is potential for elevated PFAS exposure to occur. 

This assessment does not constitute dietary advice. 
Where a “potentially elevated exposure risk” has 
been identified, residents should refer to the NSW 
EPA for advice about limiting exposure to PFAS.

If you have any concerns about your dietary intake, 
please contact NSW EPA by calling 131 555 or emailing  
info@epa.nsw.gov.au 

The NSW Government may contact property owners 
requiring specific precautionary dietary advice.

Table 1: Summary of human health risks by exposure 
pathway for residents in the off-base Investigation Area 

Assessed Exposure Risk
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Incidental ingestion of soil during 
outdoor activities

Dermal (skin) contact with soil during 
outdoor activities

Inhalation of dust during outdoor 
activities or dust tracked into the home

Eating eggs from home-grown 
backyard poultry (that have grazed in 
areas irrigated or flooded with water 
containing PFAS)

Eating home-grown green 
vegetables that have been irrigated with 
water containing PFAS, or grown in soil 
irrigated or flooded with water  containing 
PFAS.
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Eating large quantities of home-
grown red meat from sheep or cattle 
that have consumed water containing 
PFAS, or have grazed in areas irrigated 
or flooded with water containing PFAS.

Consuming large quantities of 
home-grown milk from cows that 
have consumed water containing 
PFAS, or have grazed in areas irrigated 
or flooded with water containing PFAS.

Cumulative ingestion of homegrown 
red meat, milk and eggs from 
backyard poultry that have consumed 
water containing PFAS, or have grazed 
/ roamed in areas irrigated or flooded 
with water containing PFAS.

Figure 3: Ecological Risk Assessment Field work, May 2020
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Ecological Risk Assessment Findings
Overall, the outcomes of the ecological risk 
assessment indicate that the potential impacts 
for birds and mammals from PFAS exposure are 
expected to be limited.  As such, no management 
measures are considered necessary to reduce 
PFAS exposure to plants and animals within the 
Investigation Area.
Below are the detailed findings for the areas 
assessed.

Mudies Creek / Emigrant Creek 
The ecological risk assessment found that potential 
risks to plants and animals within the Mudies 
/ Emigrant Creek catchment were all low and 
acceptable. 

Doughboy Hollow Creek 
The ecological risk assessment identified potential 
risks via the food chain for birds and mammals that 
consume fish, birds, invertebrates and surface water, 
with low and acceptable risk for all other species. 
Large parts of the Doughboy Hollow Creek catchment 
have been modified for agriculture, and some of the 
creeks only have water following heavy rainfall.  It is 
therefore likely that birds and mammals will migrate 
towards more permanent waterbodies outside of 
the Investigation Area, such as the Hunter River, 
in search of water and better foraging habitat. As a 
result, the potential for impacts to birds and mammals 
from PFAS exposure are expected to be limited.
Similarly, the potential for risks to water-based plants 
and animals through direct exposure to PFAS was 
found to be limited, due to the variable water levels. 

Government Health Advice
The Environmental Health Standing Committee 
(enHealth) has released guidance statements to help 
assess public health risks when PFAS have been 
released into the environment. In July 2019, the 
statements were updated to reflect the most current 
evidence relating to PFAS. 
The Expert Health Panel for PFAS found that 
although the scientific evidence in humans is limited, 
reviews and scientific research to date have provided 
fairly consistent reports of an association with several 
health effects. 
The health effects reported in these associations 
are generally small and within normal ranges for the 
whole population. There is also limited to no evidence 
of human disease or other clinically significant harm 
resulting from PFAS exposure at this time.

Contacts
For more information, or to speak with a member 
of the investigation team, you can reach us at:

1800 931 972

www.defence.gov.au/Environment/
PFAS/singleton

Singleton.defence@aecom.com

Media enquiries should be directed to Defence Media 
at media@defence.gov.au.

Government agencies
Defence is cooperating with a number of government 
agencies, including:

• NSW Health: 1300 066 055
• NSW Environment Protection Authority: 131 555
• NSW Food Authority Helpline: 1300 552 406
• NSW Department of Primary Industries:

• Fisheries: 1300 550 474
• Agriculture: 1800 808 095

As a precaution, enHealth recommends exposure to 
PFAS be minimised wherever possible whilst further 
research is undertaken on the potential health effects 
of PFAS exposure. 

Next Steps
The findings of the investigation have been used 
to develop a PFAS Management Area Plan which 
recommends actions to manage and reduce the risks 
of PFAS exposure identified in the Human Health and 
Ecological Risk Assessment. 
The focus is now on implementing the 
recommendations in the PFAS Management Area 
Plan and continuing to monitor concentrations and any 
potential changes to distribution of PFAS at Singleton 
Military Area and in the surrounding area.

Keeping the community informed
Defence is committed to regularly updating the community 
throughout the investigation. Updates are provided through 
community information sessions, the project website, 
newsletters and factsheets as new information becomes 
available.


