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1. Executive summary

Background

New South Wales (NSW) is transitioning much of its power supply to renewable energy. Much of this
renewable energy is being installed in five Renewable Energy Zones (REZs), including the New England
REZ.

EnergyCo is seeking approval for a project which includes the construction and operation of new high
voltage electricity network infrastructure that is required to connect energy generation and storage
projects within the New England REZ to the National Electricity Market (NEM) at Bayswater Power
Station.

As part of this project, EnergyCo became aware of a history of anthrax in livestock in the Rouchel area,
in the Upper Hunter. The Rouchel area is located along the proposed transmission line route to
Bayswater Power Station.

This summary report has been prepared by Ausvet as part of the Environmental Impact Statement for
the New England Renewable Energy Zone Network Infrastructure Project. It is based on a more detailed
scientific and risk assessment study that was prepared to inform project design and construction planning.
Further details on the methodology and results are included in this report. The purpose of this risk
assessment is to identify and assess the potential impacts of anthrax on livestock and human health near
Rouchel during the construction and operation of the project, and to outline proposed management

measures to mitigate impacts.

Methodology
The methods involved four core components:

1. Scientific literature review — to understand the epidemiology of anthrax and transmission
dynamics of Bacillus anthracis to inform the risk assessment.

2. Spatial analysis — to understand the distribution and occurrence of anthrax in the project area and
landscape features that might influence transmission and risk.

3. Stakeholder consultations — to collate expert opinion on anthrax risk as it relates to livestock and
human health and discussion of effective mitigation strategies.

4. Qualitative risk assessment to understand exposure risk to livestock and humans during
transmission line construction activities in the Rouchel area with and without mitigations. The risk
assessments considered the three primary transmission routes for anthrax infection, including
gastrointestinal, inhalation and cutaneous across each construction activity. Consequences were
assumed to be high to extreme and risk estimation were performed in line with the Terrestrial
Code of the World Organisation for Animal health.

Results and discussion
Risks of anthrax transmission to construction workers

Without mitigation strategies in place, the overall risk of anthrax to construction workers is considered
generally low, but still above an acceptable level. Construction workers are more likely to contract anthrax
from touching an infected animal carcass than from contact with contaminated soil, as carcasses contain
much higher spore concentrations. However, repeated exposure to lower spore levels in soil over long
periods of time still presents a risk. Higher-risk construction activities are those where there may be

contact with deceased animals (e.g. vegetation clearing), activities that may cause abrasions (e.g. scratches



from vegetation) or activities where workers are in closer contact with soil or dust, frequently and over
long durations.

These risks to construction workers can be reduced to an acceptable level (i.e. very low to negligible risks)
if practical mitigation measures are properly implemented. However, significant risks remain if public
health mitigations are poorly applied, and concurrent environmental and construction conditions are
conducive to transmission. Key mitigation measure to reduce outbreak risk include avoiding direct
contact with animals and soil, managing livestock risks, reducing dust and spore dispersal, following
infection prevention and control measures, disease surveillance and governance structures to advise on
and oversee implementation of mitigations.

As landholders are not present on active construction sites, their risk of direct transmission (but not
zoonotic risk i.e. transmission from a sick animal or carcass) is assumed as lower than construction
workers. This does assume livestock mitigations are applied. However, we recommend that EnergyCo
and construction contractors re-assess the risk to local residents and farm workers once construction
work begins as the exact project area in relation to dwellings and high activity farming locations are
confirmed.

Risks of anthrax to livestock

While mitigation measures can markedly reduce the risk of anthrax to livestock in most circumstances,
they cannot reduce the risk to a very low or negligible level in every scenario, even if implemented well.
This is because specific environmental conditions, such as extreme weather events like drought or

flooding, can create ideal conditions for spore distribution, as previously seen in the Rouchel area.

As a result, 2 modest risk of anthrax in livestock remains in the Rouchel area during and after
construction, despite the implementation of mitigations measures. Transmission risks are particularly
associated with extensive surface groundworks (e.g. access roads) and deep soil excavations (e.g. pile
excavations). To mitigate these risks, key control measures include avoidance of known historical anthrax
sites (via GPS locations), prophylactic vaccination of livestock, exclusion fencing, water and soil
management, grazing management and ongoing extension to local landholders.

The context of anthrax in NSW and Australia

Understanding the broader Australian context is essential when assessing anthrax risk. In this assessment,
the consequences of an anthrax outbreak have been considered as high to extreme, which directly
influences the risk assessment findings. The reason we have presumed this is multi-factorial: livestock
health and welfare impacts, potential health impacts on livestock owners and construction workers,

outbreak response costs at the state level, potential livestock trade disruption, and public perception.

However, it is important to place the consequences and risks in context. Livestock anthrax outbreaks
occur nearly every year in Australia (2.6 outbreaks per year for last decade). While such events are
routinely managed and eradication by the veterinary authorities in Australia, they still result in significant
social and financial impacts to local communities. Importantly, there have only been three reported cases
of anthrax in humans since the 1980’s, all of which were directly linked to contact with infected livestock.

Advantages and limitations of risk assessment

The risk assessment has evaluated risks in an objective and repeatable way, in accordance with
international standards and guidelines.

Several limitations should be noted. Anthrax is a neglected disease with limited published research which
leaves a number of unknown variables regarding outbreak dynamics and construction-related
transmission risks. Consequently, expert opinion was relied on for several components of the assessment
® .
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in the absence of epidemiological and anthrax specific data. To accommodate these data gaps,
conservative and simplified assessment scenarios were used.

Additionally, this was a desktop-based risk assessment conducted within a limited timeframe. Site access
was not possible prior to completion of the assessment. Despite these constraints, this review provides a
robust, high-quality assessment of anthrax risks to construction workers and livestock in the Rouchel area
associated with transmission from construction activities.

Conclusions

This risk assessment indicates that the risk to human health from anthrax during construction activities
can likely be effectively managed, provided that appropriate mitigation strategies are implemented.
Relevant control measures have been outlined to ensure worker safety. Additionally, further on-ground
assessment is required once final project areas are confirmed to validate the assumption that local
landholders face lower exposure risks than construction workers. Nevertheless, risks to human health

remain elevated in scenarios where control measures are impropetly implemented.

For livestock, risks can be reduced to appropriate levels across most scenarios through the proper
application of mitigation measures. However, elevated risk of outbreaks remains possible under specific,
realistic worst-case scenarios, such as extreme weather events (e.g. drought and heavy rain) that promote
spore dispersal in the environment. Should this occur, a rapid outbreak response must be deployed to
ensure effective control.



2. Background

New South Wales (NSW) is transitioning much of its power supply to renewable energy. Much of this
renewable energy is being installed in five Renewable Energy Zones (REZs), including the New England
REZ.

The Energy Corporation of NSW (EnergyCo), a NSW Government statutory authority, has been
appointed as the Infrastructure Planner under the Electricity Infrastructure Investment Act 2020. EnergyCo is
responsible for planning and coordinating the necessary network infrastructure (including transmission
towers, transmission lines and energy hubs) required to connect renewable energy generator and storage
projects to the grid.

EnergyCo is seeking approval for a project which includes the construction and operation of new high
voltage electricity network infrastructure that is required to connect energy generation and storage
projects within the New England REZ to the National Electricity Market (NEM) at Bayswater Power
Station.

The project extends from the central area of the New England REZ north of Armidale to the existing
Bayswater Power Station near Muswellbrook. The project is located across the Local Government Areas
(LGAs) of Armidale Regional, Uralla Shire, Tamworth Regional, Walcha Shire, Liverpool Plains Shire,
Upper Hunter Shire, Muswellbrook Shire and Singleton.

The project would comprise the following key features:

e new transmission infrastructure including new dual 500 kilovolt (kV) transmission lines and
associated infrastructure to connect the New England REZ to the NEM south of Muswellbrook
NSW and new 500 kV and 330 kV lines to connect to the proposed energy hubs within the New
England REZ

e five energy hubs to connect future energy generation and storage projects within the New England
REZ to the new 500 kV network infrastructure

e a maintenance facility to support the operational requirements of the project

e ancillary development to support the project, including:

o establishment and/or upgrade of access tracks and public roads
o upgrade and/or augmentation to existing electricity and utility infrastructure
o installation and operation of communications infrastructure and facilities

e other construction related works and facilities, such as laydown and staging areas, earthworks material
sites with crushing and screening plants, concrete batching plants, stringing sites, helicopter landing
pads, site offices and workforce accommodation camps.

See the next section for a more detailed discussion of the project elements.

As part of this project, EnergyCo became aware of a history of Anthrax in livestock in the Rouchel area,
in the Upper Hunter. The Rouchel area is located along the proposed transmission line route to

Bayswater Power Station.

This report has been prepared by Ausvet as part of the Environmental Impact Statement for the New
England Renewable Energy Zone Network Infrastructure Project (the project). The purpose of this
assessment and management strategy is to identify and assess the potential impacts of anthrax on the
construction and operation of the project near Rouchel on livestock and human health and to outline

proposed management measures to mitigate impacts.
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Project elements

Transmission lines and towers
The project includes the construction of new high voltage double circuit transmission lines and related
infrastructure, including:

e about 240 kilometres of dual 500 kV transmission lines from the central energy hubs (Central Hub A
and Central Hub B) to the Bayswater Power Station

e about 50 kilometres of single 500 kV transmission lines (operated as 330 kV) from Central Hub A to
the northern energy hub (North Hub)

e about 15 kilometres of dual 330 kV transmission lines from Central Hub B to the eastern energy hub
(East Hub)

Typical easement widths would be 70 metres for single 500 kV lines, 120 metres for dual 330 kV lines and
140 metres for dual 500 kV lines.

The transmission towers would typically be between 45 metres and 75 metres high. On average towers
are currently expected to be spaced about 450 metres apart, however, this can vary greatly depending on
terrain.

Energy hubs, substations and switching stations

The project includes five energy hubs within the New England REZ, which would act as connection
points between renewable energy projects and the wider New England REZ transmission network. The
energy hubs include:

e North Hub (330 kV switching station) located about 16 kilometres north west of Armidale

e Central Hub A (500/330 kV substation) located about 8 kilometres west of Kentucky

e Central Hub B (500/330 kV substation) located about 7 kilometres notth of Kentucky

e East Hub (330kV switching station) located about 13 kilometres south east of Uralla

e Central South Hub (500/330 kV substation) located about 13 kilometres west of Walcha.

The project also includes an extension to the existing Bayswater Power Station Substation to connect the
project to the NEM.

Road upgrades and access tracks
The project requires establishment and/ or upgrade of access tracks and upgrade of public roads.

Communication infrastructure

The project includes a communications system to provide interconnection between energy hubs and to
link to external interfaces such as Transgrid and the Australian Energy Market Operator (AEMO).

Communications infrastructure would include fibre optic cabling, repeater stations and microwave links.
Utilities
As part of ancillary infrastructure, utility relocations may be required where the new infrastructure would

intersect existing utilities. Work may also be required to connect construction ancillary sites with existing
utility services.

Ve 10



Maintenance facility

The project includes the construction and operation of a maintenance facility to support the operation
and maintenance of the transmission lines and energy hubs. The facility would be located at the
intersection of the New England Highway and Nundle Road in Nemingha and likely comprise a two-
storey storage and workshop building with attached office and on-site car parking.

Construction ancillary sites

Temporary facilities used to support construction are required and may include: offices, amenities,
parking, storage of plant and equipment, concrete batching plant, crushing grinding and screening plant,
material stockpile areas, laydown and staging areas, helicopter landing pads and stringing sites.

Workforce accommodation camps

Project workforce would be accommodated across five workforce accommodation camps in locations in
proximity to the transmission corridor and energy hubs. The workforce accommodation camps would be
used for temporary housing and associated living facilities to house the construction workforce for the
duration of construction. Four specific workforce accommodation camps sites have been identified along
with a geographic locality for the fifth camp. The locations for workforce accommodation camps are:

e Camp 1 — Inglewood Road, Muswellbrook
e Camp 2 — Waverly Road, Glenrock

e Camp 3 — in the vicinity of Barry

e Camp 4 — Central South Hub, Walcha

e Camp 5 — Central Hub A, Kentucky.

Workforce

At peak construction the project is expected to generate about 1,400 jobs. The construction workforce
required would vary depending on the stage of construction and associated activities.

The operational workforce is estimated to be up to 100 personnel consisting of both site and office based
jobs.

Project Timing

Construction of the main project elements is planned to commence in 2028 and is expected to take
around six years in total to complete. Construction activities would occur across multiple work fronts, i.e.
at any one-time construction activities would be occurring concurrently at several locations across the

project area. Key construction activities for the project include:

e cnabling works, such as access tracks and road upgrades and establishment of construction
ancillary sites and workforce accommodation camps

e vegetation clearing and removal in preparation for construction works

e construction works associated with energy hubs and switching stations

e construction works associated with the transmission lines

e pre-commissioning and commissioning of the project

e demobilisation and rehabilitation of areas disturbed by construction activities.

The project would be energised in two stages. Stage 1 would provide 2.4 gigawatts (GW) of transfer
capacity with an additional 3.6 GW of capacity delivered in Stage 2, for a total capacity of 6 GW. Stage 1
LX)

00
Se? 11



is expected to be energised in 2032 and Stage 2 in 2034. The project was declared a Critical State
Significant Infrastructure (CSSI) project in July 2024 under Section 5.13 of the Environmental Planning and
Assessment Act 1979 (EP&A Act).

Purpose of this summary report

This summary report has been prepared by Ausvet and Public Health Matters as part of the EIS for the
project. It outlines the identification and assessment of potential construction and operational anthrax
risks associated with the project, alongside management strategies to deal with anthrax risks.

- 12



3.

Methodology

The methods involved four core components:

1.

Scientific literature review — A review of available scientific literature was conducted to investigate
the epidemiology of anthrax, and the causative agent Bacillus anthracis to inform the risk assessment
for construction activities in the Upper Hunter Shire.

Spatial analysis — This was conducted to understand the distribution and occurrence of anthrax in
the project area and landscape features that might influence transmission and risk. To understand
the distribution and occurrence of anthrax within the project area, historical epidemiological data
tor anthrax (Bacillus anthracis) in livestock were collated and mapped (data provided by NSW
DPIRD). Spatial data representing the proposed infrastructure layout and transmission line
construction easements were then overlayed with historical anthrax cases, farming properties and
landscape features to assist in identifying relevant mitigation strategies to reduce the likelthood of

exposure.

Stakeholder consultations — Interviews were conducted to collate expert opinion on anthrax risk
as it relates to livestock and human health and discussion of effective mitigation strategies.

Qualitative risk assessment to determine risk to livestock and humans during transmission line
construction activities in the Rouchel area with and without mitigations. The risk assessments
considered the three primary transmission routes for anthrax infection, including gastrointestinal,
inhalation and cutaneous across each construction activity. Consequences were assumed to be
high to extreme and risk estimation were performed in line with the Terrestrial Code of the World
Organisation for Animal health (WOAH).

Further details of the methodology and results can be found in the detailed scientific and risk

assessment repott.
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4. Results —Summary of literature review

What is anthrax?

Anthrax is a zoonotic infectious disease caused by Bacillus anthracis, a large, sporulating, gram-positive,
aerobic bacterium (Barro et al., 2016; Carlson et al., 2019). It is highly virulent but not considered
contagious (i.e. doesn’t spread directly from live infected animals or humans to others) (Subedi et al.,
2024). The pathogen relies on a bi-phasic lifecycle consisting of a vegetative form and a spore form
(Barandongo et al., 2023). The vegetative bacillus replicates inside a host but is highly fragile and quickly
destroyed by environmental exposure. For example, upon contact with air following host death,
vegetative cells either die or transform into robust spores that persist in soil for decades (Bengis and
Frean, 2014; Galante and Fasanella, 2024; Pilo and Frey, 2011).

Natural infection in both humans and livestock is indirect, environmentally mediated, and requires host
exposure to large doses of spores (Barandongo et al., 2023; Blackburn et al., 2019). It occurs via three
main transmission routes:

1. Cutaneous: direct contact with skin. Most common in humans.
2. Pulmonary: via inhalation of spores.
3. Gastrointestinal: oral ingestion of spores. Most common in livestock.

Once a host is infected, the bacterium produces a toxic complex that damages capillary walls, interferes
with blood clotting, and induces rapidly fatal systemic sepsis (Alam e a/, 2022; Galante and Fasanella,
2024; Pilo and Frey, 2011).

Global distribution and outbreaks in Australia

Anthrax occurs globally across agricultural and pastoral zones (Carlson ez al, 2019). In Australia, it was
tirst detected in 1847 near Sydney, believed to have been introduced following the importation of
contaminated bone manure used as fertiliser (Moloney and Salmon, 2015). It subsequently spread along
stock routes across New South Wales (NSW) and southern Queensland (QLD) (Barro et al., 2016).
Today, the disease continues to persist within a recognised area known as the anthrax belt (Barro ez a/,
2016). Outbreaks are uncommon and sporadic. This belt includes areas of the Upper Hunter where
favourable soil conditions enable the persistence of B. anthracis (Barro et al., 2016). Several important
anthrax outbreaks have occurred in livestock in Australia across the last two decades including; Goulburn
Valley (1997), Rouchel (2007-2008), Forbes (2017), Swan Hill (2017-2022), St George (2017), Shepparton
(2024) and central west NSW (2025) (Agticulture Victoria, 2024a; Animal Health Australia, 2017;
Durrheim et al., 2009; Turner et al., 1999b).
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Figure 1: Spatial distribution of anthrax outbreak locations in Victoria, New South Wales and
Queensland between 1914 to 2013, obtained from Barro et al. (2016).

Epidemiology

The long-term persistence and infectivity of spores requires specific edaphic and climatic conditions. Soil
becomes contaminated when an infected animal dies and bodily fluids and other exudates saturate
surrounding soil. Spore survival in the environment is then influenced by soil type, climate and
topography (Barandongo et al., 2023; Deka et al., 2022; Galante and Fasanella, 2024). Spores favour
neutral or alkaline calcareous soils with high moisture, organic material, and ambient temperatures above
15.5°C (Barandongo et al., 2023; Deka et al., 2022; Hugh-Jones and Blackburn, 2009; Williams et al.,
2012). Spores often accumulate along drainage tracks, such as dried up watercourses or hillside seep areas
(Van Ness, 1971). Soils in the Rouchel area are neutral to alkaline, and match the parameters necessary for
persistence, as confirmed by a major historical outbreak in the region between December 2007 and
January 2008 (Barro et al., 2016; DCCEEW, 2012).

Climate and extreme variations in rainfall patterns influence spore redistribution in the environment
(Driciru et al., 2020; Williams et al., 2012). During flooding, rising soil water transports buried spores to
the surface and then, as it retreats, bound spores can be drawn deeper into the soil, or dispersed with
water movements elsewhere (Turner et al., 1999a; Williams et al., 2012). During periods of drought,
pasture cover decreases and top soil erodes leading to greater levels of soil ingestion by grazing livestock
(Dolfi et al., 2024; Pittiglio et al., 2022).

Human health

Anthrax in humans is rare. Apart from bioterrorism, which is not relevant to this risk assessment, almost
all human cases of anthrax are zoonotic, contracted from infected animals or animal products. There are

almost no documented examples internationally of transmission from contaminated soil in humans, for
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any transmission route. Anthrax in humans is typically associated with occupational exposure to infected
livestock, carcasses, or raw animal products (Carlson et al., 2019; Healthdirect Australia, 2025; Subedi et
al., 2024). It manifests as cutaneous, respiratory, and gastrointestinal forms, with 95% of the patients
showing cutaneous symptoms (Carlson et al., 2019; Subedi et al., 2024). Since the 1980s, only three
human cases of anthrax have been reported in Australia; in 2006, 2007 and 2010. All were cases of
cutaneous anthrax due to domestic farm or animal exposure. Australia has never recorded a human case
of inhalational or gastrointestinal anthrax (Department of Health, 2021; Healthdirect Australia, 2025). It is
not contagious in terms of human to human transmission, and there are studies that suggest that healthy
humans can tolerate low level spore exposure without ill effects (Sahin et al., 2024).

Cutaneous infection is the most common type seen in humans (Kolbe et al., 2006; Subedi et al., 2024).
Eatly antibiotic treatment is important for survival as untreated cases often result in fatal systemic
infection (Subedi et al., 2024). Infection is typically observed in those with high-risk occupations such as
butchers, farmers, wool processors and other animal handlers (Sangwan et al., 2025; Subedi et al., 2024).
Earthworks or construction workers, or those involved with landscaping or vegetation, do not appear to
be a common occupation among reported anthrax cases. Reported events of soil-based transmissions are
scarce in the literature (Finke et al., 2020). Because of its rarity, peer-reviewed evidence on inhalational
risk is limited. Human infections via this route are rare and sporadic, however result in a high case fatality
rate (Agriculture Victoria, 2024b).

Livestock health

Factors that increase anthrax exposure risk in livestock include grazing on historical anthrax sites or
recently disturbed soil, contact with carcasses or bodily exudates, improper carcass disposal and poor
pasture management (e.g. over grazing or low pasture cover during drought). Environmental drivers such
as flooding, erosion and mechanical transmission by biting flies (following feeding on an infected carcass)
further contributes to spore redistribution and contamination in the environment (Alam et al., 2022;
Beyer and Turnbull, 2009; Blackburn et al., 2014; Brownlie et al., 2020; WHO, 2008). Conversely, the
likelihood of airborne transmission causing natural inhalational infection in livestock is exceptionally low
(Barandongo et al., 2023; Bengis and Frean, 2014). Similarly, cutaneous infection in livestock is not
common, and most likely occurs via mechanical transmission from biting flies that have recently fed on
anthrax infected carcasses (Blackburn et al., 2014; Wang et al., 2026). The dose where 50% of exposed
animals die (LDso) for anthrax varies significantly between species and has been shown to be much higher
via the gastrointestinal or inhalation route in comparison to cutaneous (Bengis and Frean, 2014). Studies
have reported that a single dose of approximately 10-100 million spores is required via the gastrointestinal
route for successful infection (Subedi et al., 2024).

Anthrax is a nationally notifiable disease in Australia subject to passive surveillance for reporting and
outbreak investigation rather than routine environmental monitoring for both human and veterinary
medicine (Animal Health Australia, 2021; Department of Primary Industries, 2023). Rapid outbreak
response and mitigations should be employed when anthrax is suspected as the cause of sudden death in
livestock (Animal Health Australia, 2021; NSW Government, 2024). Authorities must be notified and
anthrax exclusion performed within 48 hrs of death (Department of Primary Industries, 2023).
Notification can be achieved by contacting the Emergency Animal Disease Hotline, Local Land Services,
the chief veterinary officer (CVO), or private veterinarians. Outbreak response is performed in
accordance with the Australia Veterinary Emergency Plan (AUSVETPLAN) (Animal Health Australia,
2021).
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5. Results - Spatial analysis

Project distribution and historical anthrax

The project area extends from the central area of the New England REZ north of Armidale to the
existing Bayswater Power Station near Muswellbrook. It is located across the Local Government Areas
(LGASs) of Armidale Shire, Uralla Shire, Tamworth Regional, Walcha Shire, Liverpool Plains Shire, Upper
Hunter Shire, Muswellbrook Shire and Singleton.

Figure 2 illustrates the project area and the location of anthrax cases from the Rouchel outbreak in
2007/2008. Rouchel in the Upper Hunter is the only section of the project area that intersects with an
LGA that has recorded a confirmed case of anthrax in the past 20 years.

Coffs Harbour A

Armidale

Tamworth

Port Macquarie

Liinsar Park

Hunter
~ s Marine
o~ \
o \ i V0 .
\ Por 2ns
\

0 25 50 km « Historical anthrax cases

" — TR " [ Project Area

Figure 2: Project area and historical anthrax cases in Rouchel, NSW (data provided by DPIRD).

Rouchel and property level information

Data provided by DPIRD allowed identification of 58 anthrax sites across 15 different properties in
Rouchel. These cases cover four different LGA’s including Rouchel, Upper Rouchel, Rouchel Brook and
McCullys Gap. The transmission line alighment passes through four properties with known anthrax sites
identified. The remaining 11 properties are impacted by ancillary development such as local road
treatments which are generally aligned with the existing road corridor. There are three properties where
construction activities directly overlap with historical anthrax sites. Twelve of the properties are
associated with Rouchel Brook, which either runs directly through their property or along the boundary.
This is relevant to consider in terms of flood risk.
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6. Results - Livestock health qualitative risk
assessment

A qualitative risk assessment was conducted to determine the risk of anthrax exposure during
construction activities in Rouchel across the project area. The risk was estimated by combining the
likelihood of an anthrax event and the consequences of that event. The likelihood was assessed by
developing scenario trees for key construction activities and examining conditional likelihood down the
scenario tree. The risk assessment applied to anthrax affected farms in the Rouchel area that overlap with
or are adjacent to the project area. We conducted the risk assessment twice, in a form where no risk
mitigations were applied, and then again applying risk mitigations to determine the residual risk. An

example scenario tree for the gastrointestinal pathway in livestock can be seen in Figure 3.

Table 1 provides a summary of the estimated combined likelihood values and their estimated risk for
livestock with and without mitigation measures in place for each construction activity and transmission
pathway. The gastrointestinal pathway presents the highest risk for anthrax exposure during construction
activities with high levels of soil disturbance. These include access tracks, site preparation and tower pad,
construction laydown, tower foundations and post-construction revegetation and maintenance. Despite

mitigations, in the worst-case scenarios, there is still a moderate risk with four activities.

Risks can be markedly reduced with the implementation of mitigations (Table 2) in most scenarios, but
they cannot be reduced to a very low or negligible level in all circumstances. These circumstances include
unusually good conditions for transmission as has occurred in the Rouchel area in the past (e.g.

droughts/floods and other circumstances), even if mitigations are applied well.

This means there is a modest chance of anthrax cases in livestock in the Rouchel area during and after
construction, even where mitigations are adequately implemented. In particular, these risks occur where
large amounts of soil are disturbed across wide areas (e.g. access tracks) or deep soils are exposed (e.g. pile
excavation).

Key mitigation measures to reduce risks of outbreaks in livestock include avoidance of previous anthrax
sites (via GPS locations), prophylactic vaccination of livestock, exclusion fencing, water and soil
management, grazing management and producer extension and awareness raising work in the local area.
In the event of an outbreak, very good passive surveillance to promote rapid detection and an excellent
outbreak response will reduce the consequences of an outbreak by limiting the size which will limit the
consequences.

The mitigations contained in Table 2 and Table 4 will be incorporated into an Anthrax Management Plan,
that will form part of the Individual Property Management Plans described in the EIS.
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Figure 3: Scenario tree for exposure of anthrax via the gastrointestinal route in livestock.

Table 1: Summary of risk assessment findings for livestock for each construction activity with mitigation

strategies in place.

Pathway Construction Scenario Unmitigated risk Mitigated risk
activity assessment (extreme assessment (extreme
consequence) consequence)
Ingestion | Access tracks Best-case Low Very low
Most likely Moderate Very low
Worst-case High High
Vegetation/cotridor | Best-case Low Very low
clearing Most likely Low Very low
Worst-case Moderate Low
Site preparation and | Best-case Moderate Low
tower pad Most likely Moderate Low
Worst-case High High
Construction Best-case Moderate Low
laydown Most likely Moderate Low
Worst-case High High
Tower foundations | Best-case Moderate Very low
Most likely Moderate Low
Worst-case High Moderate
Transmission Best-case Low Very low
assembly and Most likely Low Very low
erection Worst-case Moderate Low
Transmission line Best-case Low Very low
stringing works Most likely Low Very low
Worst-case Moderate Low
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Pathway Construction Scenario Unmitigated risk Mitigated risk
activity assessment (extreme assessment (extreme
consequence) consequence)
Post-construction Best-case Low Very low
revegetation and Most likely Low Very low
maintenance Worst-case High Moderate
Inhalation | Access tracks Best-case Very low Very low
Most likely Low Very low
Worst-case Low Very low
Vegetation/cotridor | Best-case Very low Very low
clearing Most likely Very low Very low
Worst-case Low Very low
Site preparation and | Best-case Very low Very low
tower pad Most likely Low Very low
Worst-case Low Low
Construction Best-case Very low Very low
laydown Most likely Low Very low
Worst-case Low Low
Tower foundations | Best-case Very low Very low
Most likely Low Very low
Worst-case Low Low
Transmission Best-case Very low Very low
assembly and Most likely Very low Very low
erection Worst-case Low Low
Transmission line Best-case Very low Very low
stringing works Most likely Very low Very low
Worst-case Low Low
Post-construction Best-case Very low Very low
revegetation and Most likely Very low Very low
maintenance Worst-case Low Low
Cutaneous | Access tracks Best-case Very low Very low
Most likely Very low Very low
Worst-case Very low Very low
Vegetation/cotridor | Best-case Very low Very low
clearing Most likely Very low Very low
Worst-case Very low Very low
Site preparation and | Best-case Very low Very low
tower pad Most likely Very low Very low
Worst-case Very low Very low
Construction Best-case Very low Very low
laydown Most likely Very low Very low
Worst-case Very low Very low
Tower foundations | Best-case Very low Very low
Most likely Very low Very low
Worst-case Very low Very low
Transmission Best-case Very low Very low
assembly and Most likely Very low Very low
erection Worst-case Very low Very low
Transmission line Best-case Very low Very low
stringing works Most likely Very low Very low
Worst-case Very low Very low
Post-construction Best-case Very low Very low
revegetation and Most likely Very low Very low
maintenance Worst-case Very low Very low
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Table 2: Summarised mitigations for livestock to reduce the risk of anthrax transmission. Mitigations should be implemented using the detailed descriptions in the

full report.
Reference | Impact Mitigation measure Timing Relevant
location
AT1 Reduces Livestock exclusion fencing along the project area in Rouchel Applied directly prior | Rouchel
likelihood of an I . . . . ) to construction and
To reduce the likelihood of livestock accessing anthrax contaminated soil, the project should ] .
anthrax . . during construction.
implement the following:
outbreak
e Livestock exclusion fencing along the project area in Rouchel. Fencing should include all
project areas that contain areas with disturbed soil and any water retention or erosion
areas that could contain contaminated collected runoff water or sediments. This will
prevent access for both livestock and wildlife.
e At the post-construction revegetation stage, exclusion fencing will need to remain until
ground cover has fully established and the soil matrix has stabilised. For access tracks,
fencing will need to remain until earthworks are completed on permanent roads or
revegetation and ground cover have established on temporary roads.
e Where grazing land is reduced or agistment is required, please refer to the supporting
documentation from EnergyCo regarding compensation arrangements: EnergyCo Fact
Sheet.
AT2 Reduces Livestock vaccination Applied prior to and | Rouchel
likelihood of an - . . duting construction.
To reduce the likelihood of an anthrax outbreak, all livestock on properties directly affected by ) J .
anthrax . . . . . Livestock require
construction in Rouchel should be vaccinated annually with the Sterne 34F2 vaccine following o
outbreak annual vaccination.

the manufacturer’s directions (Virbac Australia, 20206). This is the only vaccine registered in
Australia for use in cattle, sheep and pigs.

Vaccination will be guided by state veterinary authorites NSW DPIRD /LLS) and conducted
in accordance with emergency planning arrangements.

There is currently no vaccine registered for use in horses in Australia. In Australia, an off-label
claim use can be sought from veterinarians and has been used in previous outbreaks.
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https://www.energyco.nsw.gov.au/sites/default/files/2025-09/fact-sheet-valuation-compensation-explained-june-2025.pdf
https://www.energyco.nsw.gov.au/sites/default/files/2025-09/fact-sheet-valuation-compensation-explained-june-2025.pdf

Reference | Impact Mitigation measure Timing Relevant
location
AT3 Reduces Dust suppression Applied during Rouchel
likelihood of an . . L . L construction.
Dust suppression should be implemented in alignment with the necessary WHS legislation.
anthrax . . . . . ..
Primarily whenever construction activities have the potential to generate visible dust or when
outbreak .. . . L .
weather condition and environmental risk assessments indicate a risk of dust movement and
exposure risk. There are no exposure standards for dust containing potential anthrax spores, so
dust mitigation strategies need to be highly stringent and minimise the presence of any dust
patticles, where possible. For further details, please refer to the Air Quality Impact Assessment.
AT4 Reduces Water runoff and erosion management Applied during Rouchel
likelihood of an S . construction.
To reduce to likelihood of an anthrax outbreak, water runoff and erosion needs to be
anthrax L L . . . . ..
break minimised. Mitigations will need to be tailored to the specific construction activity and any
outbrea . . . .
exposed soil needs to be stabilised. The following will need to be addressed:
e Selection of appropriate measures such as instalment of sediment batriers along the
easement boundary, grading of pad boundaries to direct water runoff away from adjacent
grazing pastures, physical temporary coverings to any soil piles.
e Any areas whete watet/runoff is retained (i.e. tetention ponds ot swales), these areas
should be fenced to prevent livestock or wildlife access.
e For more information on climate monitoring and flood management outlined within the
Soil and Water Management Plan and an Erosion and Sediment Control Plan, please
consult the Surface Water Assessment.
AT5 Reduces Grazing management Applied during Rouchel
likelihood of an . . . .. . construction.
Work with landholders to discuss grazing management on affected properties in Rouchel will be
anthrax . L. Lo . .
break an important mitigation to reduce the likelihood of exposure to anthrax spores in the soil.
outbrea

Managing stocking density to ensure pastures do not get over grazed and utilising rotational
grazing ot supplementary feed to provide rest periods for grass recovery will be needed. This
will be dependent on season, weather, livestock numbers and available grazing land. Where
relevant, please refer to the Individual Property Management Plans as outlined in the
Agricultural Impact Assessment for compensation arrangements.

22




23

Reference | Impact Mitigation measure Timing Relevant
location
AT6 Reduces Soil management Applied during Rouchel
hke}lllhOOd ofan Excavated or disturbed soil should not be removed from the immediate construction site and construction.
anthrax distributed to other locations of the project area. If there are discard soil piles, these need to be
outbreak . . L .
managed with temporary coverings to prevent aerosolisation of spores. Please refer to the Air
Quality Assessment for further details.
AT7 Reduces Avoid construction work on known historical anthrax sites Applied during Rouchel
likelihood of an Using the spatial analysis and data from NSW DPIRD, construction activities should avoid construction.
anthrax . . . L . .
disturbing the soil at known historical anthrax sites. Two properties were confirmed to have
outbreak : . . . iy . .
anthrax sites overlapping with the project area. Other additional sites bordering earthworks
should also be noted.
ATS Reduces the Standard farm biosecurity as per site specific biosecurity plans Applied during and Rouchel
likelihood and To reduce the likelihood of an anthrax outbreak, the project will need to comply with the after construction.
consequence of . . .
following biosecurity standards:
an anthrax
outbreak e Compliance with the general biosecurity duty under the Biosecurity Act 2075.
e Requirements will vary between farms and will need to be outlined in Individual Property
Management Plans.
e Cleaning protocols should include the removal of any soil material from contaminated
items in property specific biosecurity washdown bays.
e Where appropriate, guidance should be taken from state veterinary authorities (NSW
DPIRD/LLS).
AT9 Reduces the Strengthening disease surveillance Applied during and Rouchel
likelih - L . fi ion.
clihood and To reduce the likelihood and consequence of an anthrax outbreak, passive disease surveillance alter construction
consequence of . .
will need to be strengthened through the following:
an anthrax
outbreak e A robust reporting protocol for construction workers to immediately contact someone in
the event of a dead or sick animal (livestock or wildlife) being detected. The Emergency
Animal Disease Hotline is 1800 675 888.
L XY




Reference | Impact Mitigation measure Timing Relevant
location
e Communication and engagement initiatives should be delivered to local farmers and farm
workers to improve awatreness and to encourage reporting via the standard pathways e.g.
calling the Emergency Animal Disease Hotline or reporting to state veterinary authorities
(NSW DPIRD/LLS).
AT10 Reduces the Engagement with impacted workers, industry and the community Applied during and Rouchel
likelih o L . . ft truction.
clihood and c Communication and engagement activities should be conducted with construction workers, atter construction
CORSEQUENCEOL 1 o rmers (+farm workers) and residents in the Rouchel area to improve awareness of anthrax and
an anthrax . . . . .
associated risks. This reduces the consequence of an outbreak by allowing early detection and
outbreak . , e ’
reducing the size of an outbreak if it occurs.
AT11 Reduces the Emergency response plan for anthrax outbreak Applied during and Rouchel
f . . ft truction.
conseluenie © In the event of a suspect or confirmed anthrax case, all work should stop immediately, and attet consttuction
an outbrea direction should be taken from state veterinary authorities INSW DPIRD/LLS). They will be
guided by the Australian Veterinary Emergency Plan (AUSVETPLAN) for anthrax to
implement appropriate mitigation strategies to control and limit the size of an outbreak.
® .
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7. Results - Human health qualitative risk
assessment

Table 3 provides a summary of the estimated combined likelihood values and their estimated risk for
humans with and without mitigation measures in place for each construction activity and transmission
pathway. The unmitigated risk to construction workers is generally low, but above an acceptable level.
The cutaneous transmission route presents the highest risk to human health. An example scenario tree for
this route can be observed in Figure 4.

Construction workers are considered more likely to contract anthrax from contact with infected animal
carcasses than from contact with contaminated soil. Soil generally contains lower concentrations of
anthrax spores than animals, but the risk to construction workers would come from repeated exposure to
lower levels of spores over extended periods. Construction activities that are considered higher risk are
those where there may be contact with deceased animals (e.g. vegetation clearing), activities that may
cause abrasions (e.g. scratches from vegetation) or activities where workers are in closer contact with soil
or dust, frequently and over long durations.

Key mitigation measures to reduce human risks include:

e Successful application of anthrax mitigations in livestock

e Workers to avoid contact with animals

e Avoid soil contact (e.g. gloves)

e Reduce spore dispersal (e.g. reduce movement of soil long distance),

e Identification of personnel (e.g. to enable reduction of workers on site),

e Infection prevention and control measures (e.g. medical and veterinary staff to wear personal
protective equipment)

e Identify exposures (e.g. animal carcasses) and rapid post exposure prophylaxis (e.g. antibiotics)

e Good surveillance for cases (e.g. education of workers)

e Formal establishment of processes and governance structures to advise on and oversee
implementation of mitigations.

The mitigations contained in Table 2 and Table 4 will be incorporated into an Anthrax Management Plan,
that will form part of the Individual Management Plans described in the EIS.

Risks to landholders are likely lower than to construction workers assuming that livestock risk mitigations
are applied. However, we were unable to conduct a site visit to confirm this. It is recommended that
EnergyCo confirm this at a late date as the exact project area in relation to dwellings and high activity

arming locations is confirmed.

2 25



4 N\ !
R1: Anthrax spores present in soil - ):
)
\. ¢ J N
4 ™\ ;
R2: Construction activities disturb | _ ’:
soil and spores released H
o l J \
4 N\ !
R3: Persons touch contaminated __’:
soil or other items H
\_ i J \
N !
R4: Breach of skin barrier resulting in __>:
exposure to infectious dose H
J \

Persons become infected

\
Construction activities do not H
disturb soil or release spores :

7

Y
Persons do not touch contaminated H
soil or other items H

U

\
No breach of skin barrier, preventing :
exposure to infectious dose .

7

Figure 4: Scenario tree for exposure via direct cutaneous transmission route in humans.

Table 3: Estimated combined likelihoods and risk assessments for each pathway and unmitigated risk for

humans.
Pathway Construction Scenario Unmitigated risk Mitigated risk
activity or zoonotic assessment (extreme assessment (extreme
consequence) consequence)
Cutaneous Vegetation/ cortidor Best-case Very low Very low
clearing Most likely Low Very low
Worst-case Moderate Low
Access tracks Best-case Very low Very low
Most likely Low Very low
Worst-case Low Low
Site preparation and Best-case Very low Very low
tower pad Most likely Low Very low
Worst-case Low Low
Construction laydown | Best-case Very low Very low
Most likely Low Very low
Worst-case Low Low
Tower foundations Best-case Very low Very low
Most likely Low Very low
Worst-case Low Low
Transmission Best-case Very low Very low
assembly and erection | Most likely Very low Very low
Worst-case Low Low
Transmission line Best-case Very low Very low
stringing works Most likely Low Very low
Worst-case Low Low
Post-construction Best-case Very low Very low
revegetation and Most likely Low Very low
maintenance Worst-case Moderate Low
Zoonotic Best-case Low Very low
(animal/carcass Most likely Extreme Moderate
contact) Worst-case Extreme High

26



Pathway Construction Scenario Unmitigated risk Mitigated risk
activity or zoonotic assessment (extreme assessment (extreme
consequence) consequence)
Gastrointestinal Vegetation/ cortidor Best-case Very low Very low
clearing Most likely Low Very low
Worst-case Low Low
Access tracks Best-case Very low Very low
Most likely Low Very low
Worst-case Low Low
Site preparation and Best-case Very low Very low
tower pad Most likely Low Very low
Worst-case Low Low
Construction laydown | Best-case Very low Very low
Most likely Low Very low
Worst-case Low Low
Tower foundations Best-case Very low Very low
Most likely Low Very low
Worst-case Low Low
Transmission Best-case Very low Very low
assembly and erection | Most likely Vety low Vety low
Worst-case Low Low
Transmission line Best-case Very low Very low
stringing works Most likely Low Very low
Worst-case Low Low
Post-construction Best-case Very low Very low
revegetation and Most likely Low Very low
maintenance Worst-case Low Low
Zoonotic Best-case Very low Very low
(animal/carcass Most likely High Low
contact) Worst-case Extreme Moderate
Inhalational Vegetation/ cortidor Best-case Very low Very low
clearing Most likely Low Low
Worst-case Low Low
Access tracks Best-case Very low Very low
Most likely Low Low
Worst-case Low Low
Site preparation and Best-case Very low Very low
tower pad Most likely Low Low
Worst-case Low Low
Construction laydown | Best-case Very low Very low
Most likely Low Low
Worst-case Low Low
Tower foundations Best-case Very low Very low
Most likely Low Low
Worst-case Low Low
Transmission Best-case Very low Very low
assembly and erection | Most likely Very low Very low
Worst-case Low Low
Transmission line Best-case Very low Very low
stringing works Most likely Very low Very low
Worst-case Low Low
Post-construction Best-case Very low Very low
revegetation and Most likely Low Low
maintenance Worst-case Low Low
Zoonotic Best-case Moderate Very low
(animal/carcass Most likely High Low
contact) Worst-case Extreme Moderate
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Table 4: Summarised mitigations table for human health to reduce the risk of anthrax transmission. Mitigations should be implemented using the detailed

descriptions in the full report.

Reference | Impact Mitigation measure Timing Relevant
location
AT12 Reduces likelihood of Mitigation strategies for livestock Applied directly prior | Rouchel
an outbreak . S . . _ . and durin,
Livestock mitigation strategies (AT1-AT11) are required to reduce the likelihood of zoonotic s
. construction.
transmission to acceptable levels.
AT13 Reduces likelihood of Contact avoidance with animals Applied directly as Rouchel
an outbreak . . . . . Lo construction occuts.
Construction workers should avoid contact with all animals or carcasses, including livestock or
wildlife. Any cases need to be reported and investigated via an established reporting protocol
(refer to AT9).
AT14 Reduces likelihood of Contact avoidance with contaminated soil and other items Applied directly as Rouchel
an outbreak . 1 . . construction occuts.
Construction workers should avoid direct (e.g., ungloved) contact with soil and dust where
practical. This includes, but is not limited to:
e infection prevention and control (IPC) principles applied to rest breaks, including rest
breaks away from construction activities (see AT17); and
e cducation and instruction to construction workers: where practical, to stand away from, or
downwind of, any dust, and avoid touching soil if it’s not necessary, and avoid hand to face
contact.
AT15 Reduces likelihood of Identification of work processes to reduce spore dispersal Applied directly as Rouchel
an outbreak . . - L . construction occuts.
Identify oppottunities to reduce soil disturbance/aerosolisation/dispersal, or human contact,
where possible and appropriate. Examples include, but are not limited to:
e opportunities to reduce manual tasks — for instance, removing vegetation by hand can cause
minor scratches, and using a tool to remove vegetation instead could help eliminate that
point of contact;
e sclecting equipment that minimises soil disturbance/dispetsal — for instance, using a drone
instead of a helicopter where appropriate; and
LI
Ve
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Reference

Impact

Mitigation measure

Timing

Relevant
location

e choosing work processes that minimise spore dispersal — for instance, not moving large
amounts of soil long distances if it can be avoided, or delaying excavating when it is dry and
the wind is strong, unless dust suppression is available.

AT16

Reduces likelihood of
an outbreak and
reduces size of an
outbreak if it occurs

Identification and restriction of personnel and equipment

e Identify and document construction personnel in the project area. This is needed to enable

a rapid health response to potential or confirmed cases and should be provided to the
public health authorities, if needed.

e Restrict the overall numbers of construction workers in the Rouchel area or otherwise

minimise the number of unnecessary entries into the area. This reduces the number of

opportunities to breach protocols. Dedicate machinery or equipment to the Rouchel area,

where practical, and select machinery or equipment that is easy to clean where possible.

e Consider rotating construction crews into the Rouchel area to minimise cumulative

frequency and duration of exposure, but balance this against training, education, and

supervision load.

Applied directly as

construction occuts.

Rouchel

AT17

Reduces likelihood of
an outbreak (defined as
one case or more) and
reduces size of an
outbreak if it occurs

Infection prevention and control (IPC) measures, including personal protective

equipment (PPE)

All persons who may be called to investigate animal carcasses or sick animals should wear

personal protective equipment (PPE). Health practitioners attached to the construction project
should be trained to use full PPE.

Construction workers should protect against contact with soil or dust. For example:

cover all wounds, including minor abrasions, with waterproof dressings;

use work gloves when handling soil, or other soil-contaminated items;

wear wotk boots and (long-sleeved) overalls;

wear appropriate PPE when cleaning vehicles, machinery or other contaminated
equipment;

particulate respirator masks (e.g., P2/N95) are generally not required but, for situations
where there is expected close or prolonged contact with contaminated dust that is
otherwise unavoidable, respirator masks should be made available for additional
protection, alongside training and fit testing; and

Applied directly as

construction occuts.

Rouchel
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Reference | Impact Mitigation measure Timing Relevant
location
e  similarly, consider dust-graded eye goggles when working directly in dust or when
splashes are expected.
All persons using PPE should do so according to established protocols, including but not
limited to training, fit testing, appropriate and accessible PPE stations, and appropriate waste
disposal.
All construction workers should routinely undertake personal sanitation measures, which
include:
e  contact avoidance as above, including taking rest breaks away from contaminated areas
and avoiding hand to face contact,
e  regular hand washing, with soap being preferred over alcohol-based hand rubs,
e on leaving the Rouchel area, washing hands and then showering thoroughly with soap
and water,
e  on leaving the Rouchel area, workers should change out of clothing without
unnecessarily agitating the clothes, such as by shaking, brushing, or beating, and use
dedicated change facilities that enable work clothes to be stored separately from ‘street
clothes’,
e clothes should be transported in cleatly labelled, leak-proof bags, if needing to be
transported,
e clothing that is heavily contaminated with soil, such as in a direct spill, could be
disposed of instead.
If there is an on-site, dedicated laundry zone, the best practice is that the laundry ventilation
should be directed away from any ‘uncontaminated’ zones such as shared spaces. If any staff is
assigned to assist with laundry, full PPE should be considered to protect against re-suspension
of spores during handling.
AT18 Reduces likelihood of Identifying potential exposures, contact management, and post-exposure prophylaxis Applied directly as Rouchel

an outbreak and
reduces size of an
outbreak if it occurs

Construction workers should be instructed to immediately report to on-site health practitioners
if they touch an animal carcass, or a sick animal. Staff should also report higher-risk contact with
soil, such as if soil enters an open wound, even minor cuts, or any other types of contact that
they may be concerned about.

construction occuts.
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Reference | Impact Mitigation measure Timing Relevant
location
All on-site health practitioners should be appropriately trained and educated on anthrax. Where
post-exposure prophylaxis (PEP) is considered after medical risk assessment, consult an
infectious disease physicians (e.g., at John Hunter Hospital; phone number: (02) 4921 3000). If
PEP is deemed appropriate, contact the Newcastle Public Health Unit (Phone number: 1300
066 055).
AT19 Reduces likelihood of Early case identification and treatment Applied directly as Rouchel
k . . . tructi
an outbréa and Construction workers in the Rouchel area must be encouraged to report all illness eatly, because CONSHUCHON OCCULs
reduces size of an . L . and up to 60 days
. many eatly symptoms of anthrax are non-specific, yet eatly treatment is critical for survival. Staff ) ) .
outbreak if it occurs . - . . . (maximum incubation
should be referred to on-site health practitioners for risk assessment and testing. Medical .
. . . . - . period) after
practitioners should consult local infectious disease physicians on treatment options e.g. John et
n n.
Hunter Hospital (Phone number: (02) 4921 3000). construeto
AT20 Reduces likelihood of Enhanced active disease surveillance Applied directly as Rouchel
an outbreak and . . . o construction occurs
. e Management should continuously prompt construction workers to adhere with mitigation
reduces size of an s includi . ’ b i el and up to 60 days
outbreak if it occurs strategies, including reporting touching catcasses or signs of illness. (maximum incubation
. Managfiment should also continuously monitor for reportable events, such as signs of period) after
illness in workers. construction.
e If there are regular touchpoints with local communities, project management should also
routinely seck intelligence about whether there have been instances of sudden deaths in
livestock.
LX)
‘\..:'/l
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7. Discussion

7.1 Risk of anthrax to human health

The human health risk assessment demonstrated that risks for construction workers can be reduced to an
acceptable level (i.e. very low to negligible risks) if practical mitigation measures are successfully
implemented. However, significant risks remain if mitigations are applied pootly, and concurrent

environmental and construction conditions are conducive to transmission.
These risk mitigations include:

e Successful anthrax mitigation in livestock (e.g. fencing by construction companies, dust
suppression) and by landholders (e.g. vaccination and good surveillance and reporting)

e Workers to avoid contact with livestock and wildlife by construction workers and farmers to
avoid contact with sick and dead livestock

e Avoid contact with potentially contaminated soil (e.g. reducing manual tasks)

e Reduce spore dispersal through application of suitable work practices (e.g. minimise soil
movement from place to place)

e Identification of personnel and equipment (e.g. to restrict numbers of workers on site)

e Infection prevention and control measures (e.g. medical and veterinary staff to wear personal
protective equipment, construction workers to wear work gloves, wash hands before eating or
smoking, cover skin exposed to soil or dust, and wear goggles and masks if in very dusty
conditions)

e Identify potential staff anthrax exposures (e.g. animal carcasses) and rapid post exposure
prophylaxis (e.g. antibiotics)

e Good surveillance for cases (e.g. education of workers and medical staff, actively looking for
early symptoms)

e Establishment of processes and governance structures to review, advise on and oversee
implementation of mitigations.

As landholders are not on the construction sites, direct transmission risk (but not zoonotic risk) can be
tentatively assumed to be lower than construction workers, but this does assume good mitigation in
livestock (e.g. vaccination, surveillance etc.). However, we advise that EnergyCo and construction
contractors re-assess the risk to residents and farm workers when construction starts. This would need to
be done on a case by case basis, considering factors such as household distribution, location of farm
activities and the magnitude, frequency and duration of proximity to anthrax spores.

In the worst-case scenarios, the risk of anthrax infection to construction workers was much higher than
appropriate, highlighting the importance of applying mitigation strategies. Whilst these worst-case
scenarios could be possible, we believe the risk can be managed with good risk mitigation
implementation. We do, however, highlight these scenarios to bring focus to the importance of careful
implementation of risk mitigations.

7.2 Risk of anthrax to livestock

The risk assessment for livestock revealed that the use of risk mitigation strategies could significantly
reduce the risk of cases of anthrax developing in livestock. For example, the risks of transmission by
ingestion was above the acceptable level of protection (ALOP) across every construction activity before
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risk mitigations were applied. After appropriate risk mitigations were assumed applied, in almost every
scenario and activity, the risk was reduced to an appropriate level (i.e. equal to or lower than very low
risk).

Despite this, some realistic worst-case scenarios had risks that remained relatively high (above very low)
for five construction activities. This indicates there is a real risk of an occasional outbreak of anthrax in
livestock during the several years of construction in the Rouchel area. These construction activities

include:

e Access track construction

e  Site preparation and tower pad
e Construction laydown

e Tower foundations

e DPost-construction revegetation and maintenance.
The key mitigation measures that were identified to manage risks to livestock included:

e Physical separation of previous anthrax sites and construction activities- avoid construction
activities on previous sites where livestock have died of anthrax - these sites are recorded as GPS
locations by NSW DPIRD/LLS. However, some older cases may not be included in that record
of locations (e.g. outbreaks from mid 20 century)

e Livestock fencing of the project area — to exclude livestock from construction areas

e Livestock prophylactic vaccination — to create immunity in livestock and reduce transmission
risks even if exposed

e Dust suppression — to reduce chance of aerosolisation and inhalation by livestock

e Water runoff and erosion management — to prevent physical dispersal and accumulation of
anthrax spores where livestock could graze them

e Grazing management — to prevent exposed areas of soil that could be easily ingested (with
anthrax spores) by livestock whilst grazing

e LExcavated soil management — where soil is excavated care taken to reduce dispersal of soil and its
potential anthrax contamination

e Engagement and extension with livestock producers — to recognise, report and avoid touching
livestock that suddenly die as these could be infected with anthrax.

7.3 Context of risk assessment findings

Over the last 10 years there have been an average of 2.6 outbreaks of anthrax each year in Australia.
Some of these have been very significant outbreaks with large impacts on local industries and
communities. For example, the previous Rouchel outbreak occutred in 2007/8 and involved 15
properties and had more than 58 sites associated with livestock deaths (Durrheim et al., 2009). In general,
each outbreak detected in Australia has been detected, controlled and eradicated. However, the social and

financial impacts on communities and their livestock have been very high in some circumstances.

We have therefore assumed in our risk assessment that the consequence of an anthrax outbreak
associated with the construction of the transmission infrastructure in the Rouchel area would be high or
extreme. The reason we have presumed a high or extreme consequence of an outbreak are multi-factorial;
livestock health and welfare impacts, potential health impacts on livestock owners and construction
workers, outbreak response costs at the state level, potential livestock trade disruption, public perception
and reputational risk. This consequence selection influences the level of risk identified in our assessment
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as the likelihood and consequence are combined to estimate overall risk. For example, if we assessed a

lower consequence, the overall risk assessed may have been lower.

7.4 Advantages and limitations of risk assessment

This risk assessment was conducted according to the risk assessment chapter of the Terrestrial Code of
the World Organisation for Animal Health and follows international best practice (WOAH, 2018).
Specifically, we have identified scenario trees that document transmission pathways, conducted risk
assessments by combining likelithood and consequence and assessed this risk against the ALOP. Our
assessment was a qualitative approach, as we did not have sufficient data on construction risks and
anthrax to enable a quantitative risk assessment. These methods are also compatible and similar to human
exposure risk assessments. This enabled us to apply a standardised method across both the human and
animal health risk assessments.

Several limitations should be noted. Anthrax remains a neglected disease with limited published research
which leaves a number of unknown variables regarding outbreak dynamics and construction-related
transmission risks (Barro et al., 2016; Bengis and Frean, 2014; Subedi et al., 2024). Furthermore, many
environmental and operational variables influencing outbreak likelihood cannot be identified in advance,
particularly regarding construction within anthrax contaminated areas where evidence is especially sparse.
Consequently, expert opinion was relied on for a number of components throughout the assessment in
the absence of epidemiological and anthrax specific data. To accommodate these data gaps, conservative
and simplified assessment scenarios were used.

Additionally, this was a desktop-based risk assessment conducted within a limited timeframe. Site access
was not possible prior to completion of the assessment. Despite these constraints, we believe this review
provides a robust, high-quality assessment of anthrax risks to construction workers and livestock in the

Rouchel area associated with transmission from construction activities.

Lack of research is an important limitation on the mitigation strategies recommended for human health.
Our recommended mitigation strategies are generally derived from expert opinion in other settings (e.g.,
expert panels or guidelines from other countries concerned with different types of construction projects).
We have drawn on best available evidence to formulate our recommendations, but these
recommendations are general, in that there are many variables that impact the ways in which mitigation
strategies might be applied. For a large construction project, risk scenarios and risk factors would be
dynamic over years. For these reasons, we recommend that clear processes and governance structures be
established to advise on and oversee the implementation of mitigations.

7.5 Conclusions

This risk assessment indicates that the risk to human health from anthrax during construction activities
can likely be effectively managed, provided that appropriate mitigation strategies are implemented.
Relevant control measures have been outlined to ensure worker safety. Additionally, further on-ground
assessment is required once final project areas are confirmed to validate the assumption that local
landholders face lower exposure risks than construction workers. Nevertheless, risks to human health
remain elevated in scenarios where control measures are improperly implemented.

For livestock, risks can be reduced to appropriate levels across most scenarios through the proper
application of mitigation measures. However, elevated risk of outbreaks remains possible under specific,

realistic worst-case scenarios, such as extreme weather events (e.g. drought and heavy rain) that promote
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spore dispersal in the environment. Should this occur, a rapid outbreak response must be deployed to
ensure effective control.
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