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Executive Summary

Introduction
AECOM Australia Pty Ltd (AECOM) was engaged by the Department of Defence (Defence) to
undertake a 2017 Stage 2B Environmental Investigation (2017 Stage 2B EI) at the Royal Australian Air
Force (RAAF) Base Williamtown (‘the Site’) located at Medowie Road, Williamtown, NSW.

The 2017 investigations principally targeted per- and poly-fluoroalkyl substances (PFAS) and were
designed to address ‘Data Gaps’ identified at the completion of the 2016 Stage 2B EI. The 2017 Stage
2B EI included investigation of on-Site and surrounding off-Site areas, including the NSW Environment
Protection Authority (NSW EPA) Investigation Area (IA). The 2017 Stage 2B EI builds upon the results
of the 2015 Stage 2A EI and the 2016 Stage 2B EI. The Site and IA are presented in Figures F1 and
F2 in Appendix A. The 2017 Stage 2B Investigation Area is further detailed in Section 2.0.

The Site has been an active airbase since 1941, and is the headquarters of the Air Combat Group,
which includes several aviation squadrons and support organisations that conduct training and
operational activities on the airbase. As part of typical airbase activities, aqueous film forming foam
(AFFF) was used at the Site for fire training and emergency response.

Investigations completed to date have identified seven key on-Site PFAS source areas, which are
presented in Figure F2 in Appendix A. These PFAS source areas include four ‘primary’ and three
‘secondary’ source areas, and no new additional key source areas were identified since the 2016
Stage 2B EI:

· Primary source areas (located where AFFF was historically used or potentially disposed of):

- Former Fire Station and Current Fire Station (Facility 165)

- Former DEMS Landfill (Facility 394)

- North-Eastern Landfill

- Disused Fire Training Pit (Facility 479).

· Secondary source areas (locations where PFAS have migrated to create additional impact):

- Lake Cochran

- Trade Waste Treatment Plant (Facility 480)

- Sewage Treatment Plant (Facility 410).

The previous investigations identified the presence of PFAS in soil, groundwater, surface water,
sediment and terrestrial and aquatic biota. Groundwater modelling (2016 Stage 2B EI) indicated the
main groundwater PFAS plume reached its current approximate extent in about the mid-2000s and
while it is likely to change, it appeared to have reached close to its maximum approximate extent to
the south-east of the Site, as well as to the east around Moors Drain to Salt Ash. Modelling also
suggested that the extent of the plume will not change much to the south, while the areas where the
plume is likely to continue to change most are along the western boundary and across the eastern
boundary of the Site, where those plumes are likely to extend further to the south and to the south-
east respectively.

The purpose of this 2017 Stage 2B EI Report is to provide the results of the sampling and analysis
undertaken between November 2016 and April 2017, which was undertaken to address the Data Gaps
described in Section 1.1.3, and to provide additional data to support the 2017 Human Health Risk
Assessment (HHRA) and 2017 Ecological Risk Assessment (ERA).

NSW Government Response
In response to the 2015 Stage 2A EI results, the NSW government identified the IA in September
2015. The IA includes the Site itself as well as off-Site areas, where groundwater in the Tomago and
Stockton Sand Beds were considered to be potentially affected with PFAS.
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The NSW government issued precautionary advice to residents within the IA to not drink bore water
and to not eat fish caught in the nearby area or eggs from backyard chickens that have been drinking
bore water in the area. Further details are provided in Section 1.2.

In September 2015, the NSW government issued an ‘Urgent Fishing Closure’ which prohibited the
taking of any species of fish from defined areas within Tilligerry Creek and Fullerton Cove. The fishing
closures were progressively revoked as more data became available, with the final closure being
revoked in April 2017.

An Expert Panel was established under Division 4 of the Protection of the Environment Administration
Act 1991 (NSW). The role of the Expert Panel was to provide informed scientific advice to the NSW
EPA to assist in developing the NSW government’s response to the identified contamination at the
Site and in off-Site areas.

The Expert Panel established two working groups, consisting of a range of technical experts in
contamination and health. It also includes senior representatives from the EPA, the Department of
Health, the Department of Primary Industries (DPI) and the Hunter Water Corporation (HWC). The two
working groups comprise:

· Water Working Group (WWG): to provide informed scientific advice relating to surface water and
groundwater to the Expert Panel, to assist in the NSW government’s response in relation to
investigations of PFAS contamination.

· Risk Assessment Working Group (RAWG): to provide advice relating to the potential risk
pathways associated with the off-Site migration of PFAS.

In planning and conducting the 2016 and 2017 Stage 2B EI, AECOM has considered the advice and
input from the NSW EPA, which also included the advice provided to NSW EPA by the Expert Panel.

Context of the 2017 Stage 2B EI
Tasks undertaken by AECOM from November 2016 to April 2017 for the 2017 Stage 2B EI have
included:

· 2017 Stage 2B EI (this Report): the investigation has included; investigation of on- and off-Site
PFAS concentrations in soil, sediment, surface water, groundwater and marine water and biota;
reviews of previous investigations of non-PFAS contaminants of potential concern (CoPC) on-
Site; investigation of on-Site non-PFAS concentrations in soil, sediment, surface water and
groundwater; hydrogeological investigations; refinement of the 2016 groundwater flow model and
PFAS fate and transport model. Data collected from previous environmental investigations, the
residential water sampling program, sampling data from Site redevelopment projects and data
from NSW EPA and DPI, has been incorporated into this 2017 Stage 2B EI Report, which also
presents a refined Conceptual Site Model (CSM).

· Residential water sampling: sampling and analysis of bore water from residences (at landowner
request to Defence) within the IA. In some instances, water was also sampled from rainwater
tanks and swimming pools, dams or pooled water at the ground surface of residential properties.
Data from this program has been utilised (with the consent of the landowners) to inform the 2017
Stage 2B EI.

· 2017 Off-Site Human Health Risk Assessment (in preparation): update the 2016 multiple
pathway HHRA to evaluate the potential human health risks from PFAS exposure to identified
receptors within the Williamtown and wider area. The 2017 HHRA will include consideration of
direct contact PFAS exposures through environmental media (e.g. soil, groundwater, surface
water, and sediment) as well as secondary exposures via dietary intakes, including both seafood
and homegrown plant and animal produce (garden crops, eggs and pasture). This assessment
includes: a review of toxicological profiles in line with the National Environment Protection
Measure (NEPM) process and will provide updated PFAS toxicological profiles for
perfluorooctane sulfonic acid (PFOS), PFOA, perfluorohexane sulfonic acid (PFHxS) and
perfluorohexanoic acid (PFHxA) and survey of community for relevant lifestyle factors and
utilising 2017 Stage 2B EI data.
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· 2017 Ecological Risk Assessment (in preparation): update the 2016 ERA to assess the
potential risk from the identified PFAS contamination to ecological receptors with habitats present
at the Site and in the surrounding area, and the potential for wider ecosystem impacts to result
from the accumulation of PFAS in terrestrial and aquatic organisms exposed to PFAS
contamination. This assessment includes an ecological survey and Ramsar wetland investigation,
together with utilising data from the 2017 Stage 2B EI.

· Community engagement: facilitation of community engagement related to conduct of the 2017
Stage 2B EI and other tasks including land access, water and lifestyle surveys and community
information events.

· Ongoing Monitoring Plan (OMP): at the completion of the 2017 Stage 2B EI, an OMP will be
prepared that will cover both the environmental monitoring program and the residential sampling
program. The OMP will be implemented to capture seasonal and temporal variations in
groundwater and surface water PFAS concentrations and conditions (drains, creeks, surface
flooding), provide early warning indicators for groundwater plume migration and monitor water
levels and aquifer specific conditions.  The OMP will also consider the data needs of NSW
government and stakeholders.

2017 Stage 2B EI Objectives and Evaluation
The purpose of this 2017 Stage 2B EI Report is to provide the results of the sampling and analysis
undertaken between November 2016 and April 2017 to address Data Gaps described in
Section 1.1.3, and to provide additional data to support the 2017 HHRA and 2017 ERA.

The Objectives of the 2017 Stage 2B EI and the adequacy of the information obtained to address each
Data Gap (noting Data Gaps H, K and I will be reported separately in 2017 HHRA and 2017 ERA) are
summarised in Table ES1. This table also provides an evaluation of the progress made in addressing
each Data Gap.
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Table ES1 Objectives of the 2017 Stage 2B EI and adequacy of information obtained

Gap Objectives Data Gap Evaluation

Gap A –
Refinement of
the Southern
Area

· Improve understanding of the lateral extent
of PFAS contamination in shallow
groundwater, the so-called ‘Southern Area’,
as detailed in the 2016 HHRA

· Improve the understanding of the extent
and boundaries of the Southern Area

· Provide additional data to enable revision of
the 2016 HHRA to refine calculated
potential human health risks.

AECOM gained access to areas immediately south of the Site, that were not available
during 2016 Stage 2B EI.
Adequate information has been obtained to confirm the findings of the 2016 Stage 2B EI
and allow further refinement of the extent of the Southern Area as part of the 2017
HHRA.
The PFAS data set from the existing and newly installed monitoring wells is adequate to
allow updating of exposure point concentrations in the 2017 HHRA.

Gap B –
Refinement of
the IA less the
Southern Area

· Improve understanding of PFAS extent
within the IA, outside the Southern Area

· Update groundwater flow model and PFAS
fate and transport models

· Improve understanding of the temporal and
spatial variability of PFAS in groundwater

· Generate data to assist understanding of
the interaction between groundwater and
surface water and PFAS.

The interpreted extent has been further refined, improving the spatial understanding of
the PFAS impact on groundwater.
The additional data have been used to revise the groundwater model, which has
provided a more robust simulation of observed plume conditions and plausible transport
mechanisms to explain the majority of PFAS detections.
Temporal variability was assessed over a period of two years, and in some cases three
years.
The improved understanding of PFAS sorption and groundwater flow has informed the
conceptual understanding of temporal variability
The surface and groundwater monitoring conducted has improved the understanding of
interaction and the migration of PFAS, and its lateral distribution.

Gap C – Drains · Improve the understanding of spatial and
temporal variability of PFAS in surface
water

· Improve understanding of the extent of
surface flooding in PFAS contaminated
areas

· Generate data to assist in understanding
the interaction between surface water in
drains and groundwater and associated
PFAS movement.

The understanding of temporal variability of PFAS in surface water has been improved
with additional data, including weather event based, daily, weekly, monthly, and data
from 2015, 2016 and 2017.
Spatial variability in PFAS concentrations in surface water and sediment was generally
found to be consistent with 2016 Stage 2B EI results, and consistent with the model
outcomes.
Flood behaviour is discussed in the summary of Data Gap F.
The 2017 Stage 2B EI has generated sufficient data to assist in understanding the
interaction of surface water and groundwater and associated PFAS movement.
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Gap Objectives Data Gap Evaluation

Gap D – Non-
PFAS CoPC
that may impact
PFAS
remediation
options

· Obtain and review data on previous non-
PFAS investigations.

· Target areas at the Site that are likely to be
considered for future remediation /
management and collect and analyse soil,
sediment, groundwater and surface water
samples for a broad range of non-PFAS
CoPC, to inform possible future remediation
option assessments and optimisation
studies

· Generate data to be used to inform possible
future remediation option assessments and
optimisation studies

· Evaluate the likely threshold concentrations
of PFAS in soil above which remediation
activities could be considered to reduce
leaching to groundwater.

A review of previous investigations and targeted additional testing has confirmed the
localised presence of some non-PFAS contaminants including hydrocarbons and
metals. Dissolved organic carbon and iron data has been collected for use in future
planning.
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Gap Objectives Data Gap Evaluation

Gap E –
Groundwater
flow east from
Site towards
Salt Ash

· Expand on limited data sets (spatial [lateral
and vertical] and temporal) to the east of
the Site

· Improve the understanding of PFAS
transport associated with surface water and
sediment in Moors Drain, and flux in
shallow and deeper portions of aquifer

· Improve understanding of the extent of the
PFAS plume (in areas between the 2016
Stage 2B EI contoured data to the east of
the Site), and potential ‘upwelling’ of
impacted groundwater.

The 2017 Stage 2B EI data set builds on the existing large data set to provide an
improved understanding of the groundwater flow to the east.
The groundwater modelling and additional data acquired during the 2017 Stage 2B EI
have allowed a better understanding of the spatial distribution and transport
mechanisms to the east of the Site.
The PFAS plume derived from the 2017 Stage 2B EI data set, generally correlates well
with the groundwater model and indicates a continuous plume between the Site and
Salt Ash arising from PFAS infiltration from Moors Drain.
PFAS mass flux has been calculated across three groundwater transects.
Adequate data has been obtained for the purposes of understanding the overall extent
and transport mechanisms of the PFAS plume. The transport mechanisms and
pathways identified now help explain the geometry of PFAS impact given the
concentration of PFAS in groundwater, sediment and surface water, and the
documented interaction of surface water and groundwater. Transport pathways
associated with surface water-groundwater interactions have been identified, and for the
most part these have been included in the numerical (computer) groundwater model.
The preliminary quantification of where PFAS are stored (e.g. in water or sorbed to
sediment), and how PFAS move from the Site into the environment has been
undertaken.

Gap F – Water
interactions
(surface water,
groundwater,
sediment
interactions)

· Improve the understanding of spatial and
temporal variability of surface water and
groundwater interactions

· Improve the understanding of PFAS
transport mechanisms and migration
pathways

· Improve the understanding of the mass flux
of PFAS between surface water and
groundwater from the Site.

The understanding of the spatial variability of PFAS contamination in surface drains
(water and sediment) and groundwater has been improved with the additional data
acquired during the 2017 Stage 2B EI, which includes monthly, weekly and event-based
sampling.
The transport mechanisms and pathways identified now help explain the geometry of
PFAS impact given the documented interaction of surface water and groundwater.
Transport pathways associated with surface water / groundwater interactions have been
identified and included in the groundwater computer model.

Gap G –
Livestock (Beef,
Lamb and Goat)

· No works undertaken as part of 2017 Stage
2B EI.

-



AECOM RAAF Base Williamtown
Environmental Site Assessment - December 2017 – RAAF Base Williamtown Stage 2B Environmental Investigation

Revision 2 – 01-Dec-2017
Prepared for – Department of Defence – ABN: 68706814312

x

Gap Objectives Data Gap Evaluation

Gap H –
Seafood

· Improve the understanding of the presence
of PFAS compounds and concentrations in
specific seafood species

· Improve the understanding of how PFAS
concentrations in seafood vary with time
and location, particularly in relation to runoff
events and changes in PFAS discharges
into the waterway habitats

· Assess PFAS concentrations in Mulloway
to address specific community stakeholder
concerns.

The results of Gap H will be provided and evaluated in the 2017 HHRA (in preparation).

Gap I – Fruit
and vegetables
(PFAS Plant
Uptake Study)

· The PFAS Plant Uptake Study will be
presented as a separate report.

The results of Gap I will be provided and evaluated in the 2017 HHRA (in preparation).

Sub-Gap I –
Tree crops

· Obtain additional fruit samples in
association with co-located soil and shallow
groundwater samples to assess the
potential for trees in contact with impacted
groundwater to uptake PFAS into edible
fruit.

The results of Sub-Gap I will be provided and evaluated in the 2017 HHRA (in
preparation).

Gap J – HWC
bores

· Assess the interaction of HWC bores with
groundwater, PFAS concentrations and
surface water

· Improve the understanding of PFAS
distribution within the HWC pumping
stations

· Provide information to enable HWC to
assess whether long-term monitoring is
required and which bores are potentially
affected and require ongoing monitoring.

The 2017 Stage 2B EI has generated sufficient data to assist in understanding the
interaction of surface water and groundwater and associated PFAS movement. This
assessment has also improved the understanding of the interaction of HWC bores with
groundwater, contaminant concentrations and surface water.

The additional groundwater monitoring results and hydrogeological pump testing has
improved the understanding of PFAS groundwater impacts in the vicinity of HWC
pumping stations.

AECOM considers that the data is appropriate for use by HWC to assess whether long-
term monitoring is required and which bores are potentially affected and require ongoing
monitoring.
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Gap Objectives Data Gap Evaluation

Gap K –
Ramsar
Wetlands

· Improve the understanding of PFAS
impacts on the Ramsar Wetlands in
Fullerton Cove and Hunter River to inform
the 2017 ERA.

The results of Gap K will be provided and evaluated in the 2017 ERA (in preparation).

Gap L – Detects
outside the IA

· Investigate ‘outlier’ PFAS detections in
groundwater and surface water outside the
IA to establish whether they are part of a
broader plume of contamination or whether
they are real and/or temporally unstable

· Improve the understanding of spatial
variability of PFAS in sediment, surface
water and groundwater.

The 2017 Stage 2B EI has generated additional data and modelling that has provided
an improved understanding of PFAS plume extent and migration that provides plausible
mechanisms to explain the existence of the majority of the outlier locations.

Gap M –
Residential
sampling

· Undertake re-sampling of previously
sampled bores, tanks and swimming pools
on residential properties on an
approximately annual basis

· Undertake initial sampling in response to
new stakeholder requests

· Evaluate temporal changes in PFAS
concentrations.

The annual re-sampling of residential bores and tanks was completed to meet the Data
Gap M requirements.
Residential water sampling of new properties to the program was undertaken at the
request of landowners.
The data was used, where approved by the landholder to evaluate temporal changes in
PFAS concentrations for the two sampling events for those properties that were re-
sampled.
The data was also used in conjunction with the 2017 Stage 2B EI results to assist with
refining the lateral extent and indicative boundary of the PFAS impact.
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Conclusions
Data Gap Evaluation

The 2017 Stage 2B EI has collected appropriate data to address the majority of the Data Gap
requirements.

Refinement of the CSM

The results of the 2017 Stage 2B EI allowed for the following parameters of the CSM to be refined:

· Transport mechanisms have been characterised by sampling, flow gauging and by groundwater
modelling

· Exposure pathways have had data collected for use in the risk assessments

· Exposed populations have had data collected for use in the risk assessments.

Generate Input Data for the 2017 HHRA and 2017 ERA

The following work was conducted to generate additional data for the 2017 HHRA and 2017 ERA:

· Terrestrial biota sampling, comprising fruit and vegetables, soil from properties within the IA
(reported separately)

· Review of aquatic data collected from Hunter River and Fullerton Cove (reported separately)

· Collection of water and sediment samples from locations in Hunter River and Port Stephens.

The additional data and refinement of the CSM will allow the development of the 2017 HHRA and
2017 ERA and will be reported under separate cover.

Ongoing Monitoring Plan

The data collected as part of the 2015 Stage 2A EI, the 2016 Stage 2B EI and the 2017 Stage 2B EI
will be used to develop an OMP, which will cover both the environmental monitoring program and the
residential sampling program. The OMP will be implemented to:

· capture seasonal and temporal variations in groundwater and surface water PFAS concentrations
and conditions (including drains, creeks, surface flooding), provide early warning indicators for
groundwater plume migration

· monitor water levels and aquifer specific conditions.


