Environment
Protection Act 2019
Referral Report
Singleton Horticulture Project

Fortune Agribusiness Fund Management Pty Ltd
08 November 2022
The Power of Commitment

GHD Pty Ltd | ABN 39 008 488 373
24 Mitchell Street,
Darwin, Northern Territory 0800, Australia
T +61 8 8982 0100 | ghd.com

Proposal name

Fortune Agribusiness Referral and technical studies

Document title

Environment Protection Act 2019 Referral Report | Singleton Horticulture Project

Proposal number

12580936

File name

12525955_REP-NT EPA Referral - Singleton Horticulture Project FINAL.docx

Status
Code

Revision

Author

Reviewer

S4

A

C Henry

S4

B

C Henry

S4

C

C Henry

K Yale
S Wilson

S4

0

C Henry

K Yale
S Wilson

On File*

N Fries

On File*

31/10/2022

S4

1

C Henry

K Yale
S Wilson

On File*

N Fries

On File*

08/11/2022

Name

Approved for issue
Signature

K Yale

N Fries
K Yale

N Fries

Name

Signature

Date

N Fries

30/09/2022

N Fries

21/10/2022

N Fries

28/10/2022

© GHD 2022
This document is and shall remain the property of GHD. The document may only be used for the purpose for
which it was commissioned and in accordance with the Terms of Engagement for the commission. Unauthorised
use of this document in any form whatsoever is prohibited.

Scope and limitations
This report: has been prepared by GHD for Fortune Agribusiness Fund Management Pty Ltd and may only be
used and relied on by Fortune Agribusiness Fund Management Pty Ltd for the purpose agreed between GHD and
Fortune Agribusiness Fund Management Pty Ltd as set out in section 1.2 of this report.
GHD otherwise disclaims responsibility to any person other than Fortune Agribusiness Fund Management Pty Ltd
arising in connection with this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible.
The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed
in the report and are subject to the scope limitations set out in the report.
The opinions, conclusions and any recommendations in this report are based on conditions encountered and
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this
report to account for events or changes occurring subsequent to the date that the report was prepared.
The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD
described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

The Power of Commitment

Acknowledgement of Country
GHD acknowledges the Warlpiri, Alyawarr, Kaytetye and Warumungu people as the
Traditional Owners of the land on which the Proposal area is situated, and Larrakia people
from the land on which we do business. We recognise their strength, diversity, resilience
and deep connections to Country. We pay our respects to Elders of the past, present and
future, as they hold the memories, knowledges and spirit of Australia. GHD is committed to
learning from Aboriginal and Torres Strait Islander peoples in the work we do.
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Key definitions/abbreviations
Term

Definition/abbreviation

AEP

Annual Exceedance Probability

AHD

Australian Height Datum

ARI

Annual Recurrence Interval

ASS

Acid Sulfate Soils

BOM

Bureau of Meteorology

DAWE

Department of Agriculture, Water and the Environment

DCCEEW

Department of Climate Change, Energy, the Environment and Water

DEPWS

Department of Environment, Parks and Water Security

DENR

Department of Environment and Natural Resources

DITT

Department of Industry Tourism and Trade

EC

Electrical Conductivity

EFTF

Exploring for the future (Geoscience Australia initiative)

EPBC Act

Environment Protection and Biodiversity Conservation Act (1999) (Federal)

EOIR

Explosive Ordnance Incident Reports

FAFM

Fortune Agribusiness Funds Management Pty Ltd

GDE

Groundwater Dependent Ecosystem

GDV

Groundwater Dependent Vegetation

GL

Gigalitres

ha

Hectare

IDE

Inflow Dependent Ecosystem

km

Kilometre

The Proposal

Singleton Horticulture Proposal

Production Block

Refers to the two proposed areas of horticultural development as a whole entity. Will be referred
to as the ‘western production block’ and the ‘eastern production block’

Horticultural Plot

Refers to the nine individual proposed irrigated horticulture plots within the two larger production
blocks

Land type / Land unit

A land type is a simplified land unit that incorporates “a reasonably homogenous part of a land
surface, distinct from surrounding terrain with consistent properties in landform, soil or vegetation”

m

Metre

ML

Megalitres

MCAP

Multi Criteria Analysis Protocol

MNES

Matters of National Environmental Significance

NDVI

Normalized Difference Vegetation Index

NGM

Numerical groundwater model

NR Maps

Natural Resource Maps

NT

Northern Territory

NTG

Northern Territory Government

PMST

Protected Matters Search Tool
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Term

Definition/abbreviation

SHP

Singleton Horticulture Project

SoCS

Site of Conservation Significance

TEC

Threatened Ecological Communities

TDS

Total Dissolved Salts

TO

Traditional Owner

TPWC Act

Territory Parks and Wildlife Conservation Act (1976)

UXO

Unexploded ordinance

WAP

Water Allocation Plan

WoNS

Weeds of National Significance

WDWCD

Western Davenport Water Control District

WWTP

Wastewater Treatment Plant

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

iii

Executive summary
Introduction
Fortune Agribusiness Funds Management Pty Ltd (the proponent or FAFM) engaged GHD Pty Ltd for the
provision of environmental approval consultancy services for the development of the Singleton Horticulture Project
(the “Singleton Farm” or the “Proposal”).
FAFM acquired Singleton Station (PPL 1022, NTP 653), a 294,900 ha pastoral lease located in the Western
Davenport region of the Northern Territory of Australia. This property has immediate access to key infrastructure
such as power, road and rail.
The Proposal is located on Singleton Station, approximately 130 km south of Tennant Creek within the Barkly
Region in the semi-arid zone of Central Australia in the Northern Territory. The current land use is cattle grazing
on native vegetation and the nearest community is Ali Curung, about 35 km south-east of the Proposal area. The
site overlies significant, economic water resources, is in an area of low pest and disease prevalence and has
favourable soils and climate.
The proposed Singleton Farm involves 3,300 Ha of annual and perennial crop production utilising 40GL of
groundwater per annum, accommodation for workers, and infrastructure to support the farming operations. The
proposed farming operation will occupy less than 2% of the existing Singleton Station and at full production utilise
approximately 0.03% per annum of the water from the underlying aquifer system.
Singleton Station lies within the Western Davenport Water Control District which was declared a Beneficial Use
Area under the Water Act in 2007 (Northern Territory Government 2018). The Water Control District covers an
area of almost 24,500 square kilometres and is centred around 150 kilometres south of Tennant Creek. The
Western Davenport Water Advisory Committee was established in 2017 to advise the Northern Territory Controller
of Water Resources on the allocation and management of groundwater resources in the Western Davenport Water
Control District.
The Minister declared the Western Davenport Water Allocation Plan (WAP) 2018 - 2021 in December 2018, hence
FAFM’s application for a Water Extraction Licence was in the context of the declared WAP 2018-2021
(Department of Environment, Parks and Water Security 2021).
The Western Davenport area was identified as a priority area for assessment under the Northern Territory
Governments Mapping the Future initiative. From 2018 to 2022 this program has sought to survey and map land
capability, water availability and biodiversity assets to support land planning in areas with high development
potential. This initiative has grown the knowledge base of the Western Davenport region as a suitable area for
increased horticulture development.
The Proposal when fully developed, will be one of the largest fruit and vegetable developments in Australia and a
catalyst for a new economic development precinct for the Northern Territory. Based on the economic analysis of
the Proposal, approximately $94.3 M of operational expenditure will be spent each year on wages, materials,
electricity, fertiliser and other inputs when the proposal is fully developed. The Proposal will also involve capital
expenditures in the order of $250 M. Those expenditures represent substantial new investment into the Northern
Territory economy.

Project Description
The primary focus of the Proposal is the development of approximately 3,300 ha of intensive irrigated fruit and
vegetable farm on the property (see Section 3.3). When fully developed, the Proposal will require more than 150
permanent employment positions including 110 for the farm itself and around 40 in support services.
When fully developed more than 1350 seasonal workers will also be required in the peak harvesting period. There
will be opportunities for local indigenous people in the farm itself, support services as well as environmental
management and monitoring roles.
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The establishment of a large producer in the region could assist the establishment of a development precinct in the
region as identified in Recommendation A1 in the Territory Economic Reconstruction Commission Final Report
(NTG 2020).
New farm infrastructure will include packing facilities, cold storage, machinery workshops and management
facilities. The wider region will also benefit from the upgrading of existing power supply from Tennant Creek as
well as the development of back-up power supply, and the installation of modern telecommunications
infrastructure (see Section 3.3.1).
The Proposal will need communication connections for farming infrastructure such as packing sheds, cool rooms,
solar farm (separate approval). The horticulture component of the Proposal would need connections for pumping
bores, monitoring points, CCTVs, and Irrigation systems.
FAFM has been discussing with service providers for provision of high-speed telecommunications connections to
the Proposal. The high-speed connection to the Proposal would benefit other agriculture developments in the
region, and may also be extended to Ali Curung township, benefiting the local indigenous community.
The Singleton Farm is proposed to be developed in four stages over 9 years, with construction for stage one
proposed to commence in mid-2023 and full operation proposed to be reached in 2036 (approximate), when all
trees and vines have reached maturity.
The establishment of the Singleton Farm is a ‘pioneer investment’ and ‘economic catalyst’ that will see the
development of a major new industry in the Barkly Region in Central Australia.
The Proposal would be developed on a significant and stable scale with capacity that supports a sustainable
horticultural industry in the region. The economic scale of the Proposal will:
–

underpin training and employment programs for the local community, in particular skills enhancement of local
indigenous people

–

build sustainable fruit and vegetable supply chain presenting commercial opportunity for additional parties to
invest; and

–

establish proven routes-to-market for the farm’s output, reducing risk and presenting investment opportunity
for other projects to establish in the region.

Since self-Government, all Territory Governments have sought to broaden the Territory economy to expand
opportunities for Territorians, add economic stability, and develop economic independence. This Proposal would
add further growth consistent with the Northern Territory’s objectives.

Environmental Regulatory Context
The Proposal is being referred to the NT Environment Protection Authority (NT EPA) for consideration as a
proposed action under section 48 of the Environment Protection Act 2019 (EP Act). This document provides
supporting information to the Referral Form and has been prepared with reference to the guidelines document
‘Referring a Proposed Action to the NT EPA: Environmental impact assessment guidance for proponents.
This assessment has fully considered the impacts of the Proposal on the environment, in accordance with the EP
Act and Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth) (EPBC Act).
The pre-referral phase of the project has been extensive with the project impacts being considered under the
previous Environment Protection Act, the Water Act and the Pastoral Land Act 1992.
A Notice of Intent (NOI) for the Proposal was previously prepared and referred to the NT EPA under the previous
ACT in July 2019 which resulted in preliminary comments being received from Northern Territory government
agencies. Comments received have been considered in the technical assessment and preparation of this Referral.
Water for the proposal will be sourced from the Western Davenport Water Control District under an existing Water
Extraction Licence (Licence No WDCP10358), granted to FAFM in November 2021. A Land Clearing Application
(LCA) and Non-Pastoral Use (NPU) permit application have also been submitted for the proposed land clearing
and land use activities in accordance with the NT Government’s Land Clearing legislation, and the Pastoral Land
Board Northern Territory Pastoral Land Clearing Guidelines, Pastoral Land Act 1992.
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The NT Government has clearly mapped the approval process for the Proposal. This process is outlined in Figure
2.1, and individual approvals are listed below:
1.

Water Extraction Licence (WEL) to access 40,000 ML groundwater per year (Granted)

2.

Non-Pastoral Use (NPU) and Pastoral Land Clearing (PLC) permits for the farm (Submitted on 8 November
2021 and advertised for public comments on 21 January 2022, Assessment completed on 7 June 2022)

3.

NPU and PLC permits for farm infrastructure, accommodation and solar farm (Applications being prepared for
submission in November 2022)

4.

Environment Protection Act approval (this submission)

In accordance with the NT Government approvals map, the applications for the NPU and PLC permits for both the
farm and the accommodation and services hub will be placed on hold until completion of the assessment of the
Proposal under the EP Act.

Environmental Risk Assessment
The Referring a Proposed Action to the NT EPA: Environmental impact assessment guidance for proponents
requires a description of the potential impacts of the proposal on the NT EPA’s Environmental factors.
In the preparation of this report, an environmental risk register has been developed in accordance with the
requirements of Australia and New Zealand Risk Management Guidelines -AS/NZS ISO 31000:2018.
The environmental risk analysis was undertaken to:
–

Establish a risk framework that defined boundaries of risk likelihoods and consequences.

–

Identify the type of risks associated with the Proposal.

–

Analyse the identified risks.

–

Evaluate the risks by rating them according to the likelihood of the risk and its consequence.

–

Outline management measures to mitigate risks to an acceptable level.

–

Determine the residual level of risk after application of management measures.

The impacts were categorised into themes and factors, as per the NT EPA Environmental Impact Assessment
Guidelines 1. The themes categorised in this assessment include land, water, air and people.
The outcome of the risk assessment process is provided in Appendix A as the full environmental risk register. The
risk assessment results are based on the proposed construction and operational activities and the timescale over
which they will be undertaken.
A summary of the environmental risks is provided in Table 1-1below.
Table 1-1

Environmental risk analysis summary

Activity

Number of risks
Low

Total

Medium

High

Extreme

Number of risks for Proposal prior to mitigation measures
(initial risks)

9

20

9

0

38

Number of risks for Proposal including mitigation
measures (residual risks)

29

9

0

0

38

The environmental risk assessment identified 38 risk events in total, and of these no risks were assessed to have
a residual risk higher than medium, of which there were 10.

Potential impacts
The NT EPA has developed 14 environmental factors categorised under Land, Water, Sea, Air and People for use
within the environmental impact assessment process.
1

NT EPA 2020, NT EPA Environmental factors and objectives, Environmental impact assessment guidance, version 1.0, dated 26 June 2020.
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This Proposal has identified the following impacts for the relevant themes of Land, Water, Air and People.

Land
Landforms and terrestrial environmental quality
Potential impacts due to soil erosion, salinity and sedimentation that could occur as a result of the Proposal have
been identified and assessed:
–

Saline soils formed over 30 years of operation of the Proposal could result in poor rehabilitation of the
landscape due to the loss of fertile soils and degraded soil quality

–

Potential for increased sedimentation loads during flood events.

–

Potential for increased dust storms and deposition during high wind events

–

Commercial risks to FAFM in terms of productivity and yields

Terrestrial ecosystems
The following potential impacts to terrestrial biodiversity that could occur as a result of the Proposal have been
identified and assessed:
–

Loss of 4,037 ha of sandplain habitat from clearing vegetation

–

Alterations to vegetation structure, flora and fauna communities

–

Decline in condition of Sites of Botanical Significance (SoBS) and other sensitive vegetation

–

Loss of GDEs (noting loss of up to 30% of GDEs falls within the WEL conditions)

Water
Hydrological processes
Potential impacts to surface and groundwater receiving environments from site practices have been identified and
assessed:
–

Increased suspended solids in watercourses. Potential soil loss associated with clearing was found inherently
low risk due to the low grades and soil types.

–

Excessive nutrient enrichment.

–

Hydrological changes. No significant changes to the hydrology or flow paths are proposed.

–

Operation of neighbouring / third party bores – the effect is dependent upon where they lie with respect to the
water level cone of depression extending from the borefield.

–

Irrigation induced salinity presents a commercial risk to the FAFM, but also to the rehabilitation of the site.

Inland water quality
Groundwater
Operation of the proposal has the potential to result in point source contamination of groundwater (e.g. leakage
from fuel storage tanks), or diffusion over a broader area, e.g. salinity from irrigation / cropping areas.
The key sensitive receptors to the SHP are:
–

Existing groundwater users, e.g., Neutral Junction irrigation development

–

Groundwater dependent ecosystems (GDEs)

–

•

Systems on alluvial plains

•

Systems on Aeolian sandplains

Traditional owner values and sacred sites, e.g., specific trees, soaks and water holes.
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These receptors could be impacted by:
–

Changes (fall) in groundwater levels

–

Changes (increase in salinity) of groundwater quality

–

Secondary salinity - recharge of aquifer by irrigation drainage that is re-irrigated

–

Saline groundwater develops under borefield / cropping area.

–

Upon cessation of proposal and water level recovery, groundwater of elevated salinity migrates towards stock
and domestic bores

–

Salinity contamination of drinking water supply

–

Salinity contamination of neighbouring irrigation bores.

Surface waters
In the 1% AEP flood event considered in the Baseline flood assessment (GHD 2021), the following risks have
been identified:
–

There may be minor erosion of soil from horticultural plots exposing tree/vine roots.

–

Some risk of uprooting trees/vines in the development phase if not fully established.

–

Very low risk of uprooting installed trellis.

–

Low potential risk of production block fence lines being lifted depending on height of flooding event, velocity of
the water and debris being carried by the flood waters.

–

No risk to annual crops as they are not being planted in the flood risk zones.

–

Potential to cause some rill erosion, especially where roads and block headlands are established in the flood
zones.

Runoff from the horticultural plots has the potential to affect the water quality in Wycliffe Creek and impact the
aquatic ecosystem. Runoff would generally be towards the Wycliffe Creek to the north.
The accommodation and services hub development may, as a result of vegetation clearing and soil movement,
adversely impact receiving waters through increased turbidity or contaminants. Receptors of adverse impacts
include aquatic species, (such as fish and plants), cultural use or value of the water and other downstream water
users.

Aquatic ecosystems
Terrestrial vegetation
The numerical groundwater modelling indicates that water levels are predicted to decline under areas of terrestrial
vegetation that is potentially groundwater dependent. A borefield configuration (scenario 45) minimises the
predicted decline to maintain the area impacted below the 30% criteria stipulated in the Water Extraction Licence.
The projected overall impact reaches a maximum of 13.7% of GDEs, with the dominant sand plain landform
reaching a maximum of 11.5% and the alluvial landform reaching a maximum of 21.4%. It is notable that for the
first 25 years of operation the maximum percentages are 5.7%, 6.4% and 3.1% respectively.
A reduction in groundwater levels due to abstraction may make groundwater inaccessible to some species, health
decline in some specifies, or changes in the mix of the maturity within a species.
Aquatic ecosystems
The waterways are ephemeral and therefore groundwater abstraction is not likely to have any effect. The
exceptions are:
–

Deep pools within a waterway that are fed by groundwater

–

Springs and soaks. For a spring or soak to be impacted, it would need to:
•

Be hydraulically connected to the aquifer system being pumped

•

Fall within the cone of depression formed by the FAFM borefield.
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Where (and when) the pumping cone of depression extends to such features, and where the features are
hydraulically connected to the production aquifer, then there is a risk of dewatering these features and impacts to
associated ecosystems.
Stygofauna
If stygofauna are present in the aquifers underlying the proposal area, and within the area of predicted water level
drawdown, the potential impacts could include:
–

Localised extinctions

–

Reduction in populations and community structure

Air
Air quality and atmospheric processes
The construction and operational phases of the Proposal are predicted to result in emissions of GHG.
The total GHG emissions during construction are estimated at 365,478 t CO2-e over the total nine years, with
average annual emissions over each of the nine construction years at 40,609t CO2-e. Emissions from vegetation
removal and lost carbon sink are the main sources of emissions during the construction phase, accounting for
94.4% of the estimated emissions.
Wind erosion could result in localised dust storms.

People
Community and Economy
Predominantly, social impacts would be temporary during construction, and increase in operation during peak
harvest time (March to May), with the presence of a larger seasonal workforce. The key positive social impacts of
the Proposal during construction and operation include:
–

Economic benefit and diversification for the region through construction and operation

–

Increased employment opportunities for skilled and unskilled workforce which could support livelihood and
wellbeing, particularly for vulnerable groups in Ali Curung

–

Increased opportunities for local businesses to supply goods and services to the Proposal

–

Potential upskilling for local residents through training or apprenticeships

–

Increased food security for the local and regional area through the provision of fresh produce to local
communities and businesses

–

The provision of improved power and telecommunications infrastructure, which could increase the reliability of
Ali Curung’s access to power and the internet and improve overall liveability for residents and businesses.

The key social impacts with the potential to occur during construction and operation are summarised as follows:
–

Reduction in areas accessed by Aboriginal communities and Traditional Owners for cultural practice and
recreation

–

Concerns about potential impacts on the availability of water for other licence holders, and the equitable
distribution of water

–

Impacts to cultural values and concerns about the Proposal having the potential to lead to spiritual, cultural
and wellbeing impacts for local Aboriginal communities, particularly Traditional Owners

–

Competition for particular skills could draw workers from existing jobs to work on the Proposal, which could
inconvenience business owners

–

Presence of non-resident workforce and the potential relocation of skilled workers on site may increase
demand for emergency services and social infrastructure
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–

Potential for reduced community safety, wellbeing and cohesion due to risk factors associated with increased
exposure to COVID-like outbreaks, increased potential for opportunistic crime, and potential for anti-social
behaviour.

Economic impact
Production from the farm will contribute substantially to the Northern Territory economy. When fully developed,
projected fruit and vegetable production revenue at a steady state is estimated to be $200 million per annum in
nominal terms. That would increase horticultural production in the Northern Territory by 58% from $341 million to
$541 million per annum. At a national level, this would mean the Northern Territory’s horticulture production would
increase from 2.8% to 4.5% of the current overall Australian horticultural production of $ 12 billion.
It is projected that the fruit and vegetable farm production of $200 million will find markets internationally as well as
domestic sales. This considers that supply chain links match production growth, especially for exports through the
Port of Darwin:
•

30% (i.e. $60 million) Australian domestic consumption

•

70% (i.e. $140 million) export consumption

•

Of the 30% Australian domestic consumption approximately one fifth (i.e., $12 million) would be
consumed in the Northern Territory.

Importantly the availability of this additional Australian domestic consumption resource further underpins
Australia’s food security and self-sufficiency, especially within the Northern Territory.
The effective and efficient use of water in intensive fruit and vegetable production becomes clear when assessed
alongside other Territory industries. When compared to ‘broad acre farming’, such as that associated with cotton
or peanut farming, the production benefit and overall revenue to the Territory achieves a 5 to 10-fold higher return
per GL of water.
Intensive fruit and vegetable production is expected to yield in the order of $2 million to $5 million revenue per GL
of water used. ‘Broad acre farming’ is demonstrated to yield in the order of $500k per GL of water irrigated. This is
in addition to additional employment per ha associated with fruit and vegetable harvesting and processing.
Overall, intensive fruit and vegetable production contributes to enhanced:
•

production of land per ha used $30k to $80k / ha

•

production revenue per GL irrigated $2 million to $5 million / GL

•

labour input per ha 0.15 FTE / ha

•

increased GRP (Gross Regional Product) $200 million per year which would be a 45.8% increase of the
entire $436 million GRP of the Barkly region in 2021

Employment in Northern Territory
Employment - Construction
Construction activity will enhance employment in the short term, creating direct construction and farm
establishment employment at the subject site, as well as creation of support (indirect) employment in the region
and NT in general.
In particular it is estimated that the Proposal will support an average of 70 full time equivalent positions annually
through construction reaching an estimated peak of 117 full time equivalent positions in year 7 (which consists of
67 direct positions and 50 indirect full time equivalent positions) as seen in the Figure 4
Employment - Operation
Once farm establishment is complete, there will be a shift from construction employment to operational
employment (maintenance, planting, harvest etc). The number of operational employees is projected to increase
until year 15 when it is expected a steady state will be achieved (i.e. development is complete, and tree crops
reach maturity). Employment generated at the facility would be both permanent positions and seasonal positions,
given the nature of harvesting and re-planting.
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Once steady state is reached, the operation is projected to support 426 total full time equivalent employees. This
includes:
•

122 direct farm full time equivalent positions

•

37 full time equivalent seasonal positions

•
•

170 indirect full time equivalent positions
97 indirect supply chain full time equivalent positions

Value Add to Northern Territory
Value Add - Construction
The capital expenditure during construction will also result in a total value-add to the Northern Territory economy
of $106.44 million in 4 stages over a nine-year development period.
Value-add peaks in year 7 of construction, delivering a benefit of $19.13 million.
Value Add - Operation
The operation phase of the Proposal will deliver an accumulated value add to the Northern Territory of $1.017
billion over the proposed 30 years of operation.
Operational value-add estimates peak in year 15 and stabilise, delivering annual value-add of $43.3 million beyond
year 15.

Aboriginal and Cultural heritage
Direct impacts to Aboriginal cultural heritage values are not anticipated as part of the Proposal. However, as
described in section 7.2.4, groundwater pumping will lower the water table beneath and surrounding the bore field.
It is recognised that some sacred sites include trees that are dependent on access to the groundwater and
therefore lowering the water table may reduce the trees’ access to water and this could impact their health. Also,
some soaks are part of sacred sites. Depending on the connection between the soaks and the groundwater being
pumped for irrigation it is possible that pumping could reduce the water available to soaks. The relationship
between the health and wellbeing of Aboriginal people and the health of Country is well documented in literature
(for example Salmon, M et al, 2019), and was expressed during consultation with local Aboriginal stakeholders
reported in the ACVA (Donaldson, 2021).
A number of actions have been taken, or are planned, to manage potential impacts to sites of cultural importance.
FAFM has obtained an Authority Certificate from AAPA that identifies the sacred sites within the immediate project
area and also much of the surrounding area that may be subject to groundwater drawdown. FAFM will comply with
the conditions in the Certificate relating to each site.
FAFM will also engage AAPA to consult and issue Authority Certificate(s) for any area outside the current
Certificate that may in the future be subject to groundwater drawdown. The monitoring and adaptive management
plan is designed to manage impacts within acceptable levels.
Condition Precedent (CP) 10 in FAFM’s Water Extraction Licence requires a cultural values impact assessment to
be undertaken. This will be conducted in accordance with the requirements stipulated in the licence.
It should be noted that CPs 7, 8, 9 and 10 along with General Conditions GC6 and GC7 in the water extraction
licence all put requirements on FAFM that either directly or indirectly help to assure sites of cultural significance
are protected.
FAFM will consult with Traditional Owners in designing the project monitoring program (CP8) to ensure it includes
issues of importance to them.
The Engagement Plan will be implemented which involves ongoing engagement with the Traditional Owners
throughout the life of the project.
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FAFM will take actions in accordance with the Adaptive Management Plan (CP7) throughout the life of the project
to avoid impacts outside of acceptable limits.
Importantly the proposed farm will occupy less than 2% Singleton Station and an even smaller proportion the
overall Western Davenport region. The specific site for the farm was refined after on-site consultation by FAFM
with the Traditional Owners with respect to features that were important to them and areas that should avoided.
Further, given the strong link between GDEs and cultural values, the bore field design has been configured to
minimise impacts to GDEs (and therefore cultural values).

Community Consultation
Engagement by FAFM with Government and neighbouring landowners commenced in 2016, largely through
participation in the Western Davenport Water Advisory Committee. This extended to wider members of the
community in 2018 and has continued since then. FAFM has been engaging with local and regional stakeholders
and communities throughout the proposal planning and approvals process.
Further targeted consultation to inform the referral was undertaken between March 2022 and June 2022.
Consultation was planned for four key stakeholder groups to better understand their views, provide information
about the proposal, and where possible, enable opportunities for collaboration on Proposal design including:
–

Group one: Traditional Owners and Local Aboriginal Land Council (engaged previously during 2018/19)

–

Group two: Pastoral lease holders, Ali Curung community and nearby businesses

–

Group three: Government organisations, agencies, local councils, interest groups, industry groups

–

Group four: General public

The purpose of this later consultations was to inform the community of the Proposal and to understand their
specific thoughts and concerns. Overall, stakeholders expressed positive sentiment regarding the proposal. It was
also noted that there was not a thorough understanding of the proposal for many people in community, particularly
in Ali Curung.
Consultation to inform the referral did not include Group One stakeholders (Traditional Owners and Local
Aboriginal Land Council). At the time of consultation, these stakeholders were unavailable due to concurrent legal
action regarding the process of issuing the water licence for the project.
It is intended that a Community and Stakeholder Engagement Strategy will be developed for the proposal, to
manage ongoing communication with key stakeholders, and to guide consultation throughout design and delivery
of the proposal.
As a response to feedback raised by community and stakeholders, the following adjustments were made to the
Proposal to further minimise and manage impacts to community and stakeholders:
–

Moving the development blocks significantly west of the originally selected site to minimise risk to sacred sites
and GDEs

–

Stretching the Stage 1 development from 2 years to 3 years to allow more time to monitor the aquifer
performance and adjustment of the development program if needed.

–

Staged development to allow monitoring of water table and vegetation, and adaptive management if negative
trends are observed

–

Adding a bush tucker plot to the Proposal plan, with management to be offered to Ali Curung residents, and
provide food for nearby communities

–

Adding a seasonal vegetable plot to help secure fresh produce for Tennant Creek and surrounding areas

–

Designing a reliable high speed communication system that can be accessed by Ali Curung as well as the
Proposal to substantially improve communication reliability in that community

–

Including a new power supply system that can also be accessed by Ali Curung and minimise (or eliminate)
their frequent outages

–

Commencing discussions with training providers to explore how FAFM can support various initiatives to get
local people “employment ready” for careers within the Proposal, or elsewhere.
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Consideration of Environmental Protection Principles
FAFM is committed to planning and conducting the fruit and vegetable horticulture project in accordance with the
environment protection and management principals provided in this referral.
The success and viability of the Singleton Farm is closely linked to and dependent on an integrated approach to
the protection of the natural environment and the sustainable use of the valuable water resource supporting the
project. FAFM is committed to balancing the economic benefits of the project with these environmental
requirements.
The key aspects of these principles for the Proposal include:
–

Staged entitlements under the Water Licence, must demonstrate no adverse impact before granted next
staged entitlement

–

Strategic micro-siting of Proposal elements that minimises impact on groundwater dependent ecosystems
(GDEs)

–

Enhanced land management strategies across the broader extent of Singleton Station including feral animal
monitoring and management, fire management, weed and grazing management, are expected to mitigate
some of the key threatening processes to GDEs

–

Land types not suitable for development due to high wind erosion risk have been excluded from development
and appropriately buffered.

–

Crop selection that allows for flexibility in planting pending seasonal conditions to maximise ground cover,
minimise disturbance and with different irrigation requirements to reduce evapotranspiration when required

–

The development of an adaptive management plan that allows responsive farm and environmental
management to provide ongoing and continuous assessment of the response to water extraction and
application regimes.

–

Erosion protection measures including staged clearing and planting of cover crops, short and long term wind
breaks including retained natural vegetation.

–

Preservation of indigenous and other cultural heritage through implementation of the adaptive management
plan

–

Principles of sustainable use are key in designing fertiliser and chemical application rates, crop selection and
adaptability of crop selection for climate impacts

–

A waste management strategy that follows the waste management hierarchy by reducing and reusing waste
particularly organic waste

Summary of key residual risks
The Proposal has not identified any residual environmental risks with an overall high ranking.
Residual environment risks with a medium ranking associated within the Proposal are listed in Table E-1. The
controls, listed in Table E-1, are considered appropriate to reduce risk to a tolerable or acceptable residual risk
level.
The remaining residual risks were assessed as low with controls reducing the likelihood of an impact occurring.
Table E-1 Summary of environmental risks with a medium ranking

Environmental
factor

Potential impact

Mitigation measures

Terrestrial
environmental
quality

Initial vegetation clearing and land
preparation works may be
susceptible to wind erosion

–

Land types not suitable for development due to high wind
erosion risk have been excluded from development and
appropriately buffered.
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Environmental
factor

Potential impact

Mitigation measures
–
–

–
–
–
–
–
–
–

–
–
–
–
–
–

Terrestrial
ecosystems

Vegetation clearing (regionally
common and widespread sandplain
land units and vegetation types)
– i.e. direct loss of all vegetation
in the clearing footprint and
potential foraging, sheltering
and breeding habitat for fauna

Clearing plan design to allow for a large 2 to 8km wide
buffer between production blocks in addition to 200m wide
corridors between each horticulture plot
An approved Erosion and Sediment Control Plan will be
implemented prior to Proposal development activities (and
throughout construction and operations) that will comply
with the following requirements:
Clearing only during suitable wind/weather conditions
Staged clearing to reduce areas of bare ground
Establishment of permanent windbreak trees around the
production block boundaries growing to 15 plus metres
high
Use of water sprays on major trafficked areas
Will utilise ‘Managing Outback Roads’ produced by
Rangelands NRM in 2019 as the guiding reference in
preparation of the roads.
Horticultural plots developed perpendicular to predominant
winds and will start from the eastern prevailing wind side of
the Horticultural plots and clear towards the west.
Irrigation installation will be completed as quickly as
possible once land is cleared. This will enable
establishment of short, and long, term windbreaks and
planting of crops to minimise the exposure time of the soil
without vegetation.
All erosion and sediment control measures will be installed
and maintained in good working order.
Daily site inspections shall consist of visual assessment of
erosion and sediment control structures to verify their
condition and effectiveness.
Records of inspections are to be kept and made available
upon request.
Rearrange and reposition control measures as required to
maintain their efficiency.
Remove all temporary control measures following
rehabilitation or when otherwise no longer required.
Areas established during stage 1 land clearing will be used
as trial areas to establish effectiveness of different short
term and long term sediment and erosion control measures
and to inform further stages of the Proposal

Proponent will develop a Final Clearing Plan including:
– Areas marked for clearing will be strategically planned in
order to minimise clearing extent and conserve as many
large trees as possible
– Suitably qualified ecologists will conduct a two-stage preclearance survey. Stage 1 will identify the occurrence of
threatened species and/or their habitat (including Greater
Bilby and/or sign there-of). Where Greater Bilby (or Bilby
burrows) are identified, the stage 2 trapping and re-location
program will be implemented prior to clearing commences.
– 200m wide wildlife corridors and a large 2-8km wide buffer
between production blocks will be retained between
horticulture plots to link vegetation areas and areas outside
the Proposal areas
– Implementation of cool, low intensity burns of development
plots prior to clearing to allow wildlife to vacate the area
prior to clearing of vegetation.
– Staged clearing of vegetation to minimize areas of bare
ground and reduce effects of initial footprint.
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Environmental
factor

Potential impact

Mitigation measures
–

Proponent has developed a Biodiversity management plan
(Appendix C) that addresses ongoing land management
requirements areas surrounding the development within
Singleton Station (including weeds, pests and fire
management). The management of the surrounding area
will address some of the key threatening processes for
Greater Bilby. These outcomes are expected to improve
the overall quality of potential Bilby habitat within Singleton
Station compared to previous conditions in the absence of
any land management actions.

Terrestrial
ecosystems

Proposal development activities
can create new open areas and
tracks, in addition to wase
generation from horticulture and
services hub that have the potential
to attract invasive species that
increase competition and predation
pressure on native species e.g.
cats, foxes.

–

A pest monitoring and management plan will be in effect
throughout all stages of the development as detailed in
Appendix A of Appendix C(Biodiversity Management Plan).

Terrestrial
ecosystems

Negative impacts to over 30% of all
sandplain and alluvial GDEs
modelled to occur within Singleton
Station and/or the whole Western
Davenport Water Control District.

–

An adaptive management plan including monitoring and
management of GDEs will be implemented prior to
commencement of the proposal (refer Appendix G). This
management plan will achieve the conditions in the
Groundwater Extraction licence and is designed to
minimise and reduce negative impacts to GDEs below the
30% threshold.
The land management strategies included in the
Biodiversity Management Plan (appendix A of Appendix C)
including feral predator monitoring and management, fire
management, weed and grazing management, are
expected to mitigate some of the key threatening
processes to GDEs and may mitigate the effects of
groundwater drawdown.

–

Terrestrial
ecosystems

Impacts to soil quality - change in
soil chemistry and health from
application of irrigation waters. I.e.,
sodicity, salinity and other
(nutrients, soil structure, ability to
rehabilitate the land after cropping)
Operational Impacts to inherent soil
conditions diminishing soil
productivity and health, reducing
options for future land use.

–
–

–
–
–
–

–
–

Implementation and compliance with CPs- Adaptive
management plan and groundwater monitoring program
CP7 and CP8
Additional field investigations- Further onsite intrusive
investigations to confirm soil chemistry across site to verify
soil conditions and groundwater sampling and analysis to
confirm groundwater chemistry
Amendment of cropping plan if required to match crops to
soil types and water quality as verified by intrusive onsite
investigations
Irrigation management plan will be developed to capture all
mitigation measures related to changes in soil to avoid
environmental impact.
Requirements for ongoing monitoring of salinity, sodicity
and change to soil chemistry and measures to remediate
impacts if they occur
pH adjustment and other amendments to groundwater
quality by adjusting water with fertigation prior to
application to condition soils (i.e., injection of nutrients,
calcium, magnesium, etc.) as required
Addition of fertilisers and organic matter to condition soil as
required (in response to plant tissue and soil monitoring
and visual monitoring)
Real-time soil moisture monitoring and application of
irrigation water to meet crop requirements plus a leaching
fraction to flush salts through the rootzone
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Environmental
factor
Terrestrial
ecosystems

Potential impact

Mitigation measures
–

Potential increased soil salinity
formed over 30 years of farm
operation inhibits the successful
rehabilitation of the areas
previously cleared for cropping

–
–

Implementation and compliance with CPs- Adaptive
management plan and groundwater monitoring program
CP7 and CP8
Implementation of CP6 Salinity impacts to the Land and
Water Resource
Development of an irrigation management plan to capture
all mitigation measures related to changes in soil to avoid
environmental impact to soils

Terrestrial
ecosystems

Changes in vegetation structure,
flora and fauna communities
(Transition from arid woodland to
irrigated orchards and crops)

–

The Proposal will operate under a Biodiversity
Management Plan (Appendix C of Appendix C) which
details two key aspects of management:
1.Management of the construction and operation of the
Proposal (both the horticultural operation and the
accommodation and services hub).
2.Implementing additional land management of the
surrounding landscape within Singleton Station.

Hydrological
processes

Groundwater extraction during
operation of up to 40 ML/annum
from borefields in the development
area

–

Hydrological modelling and refinement of borefield design
to minimise impact of drawdown on other users
Implementation and compliance with the water licence
CPs- CP7 and CP8 Adaptive Management Plan and
Groundwater Monitoring Program

Operational risk of secondary
salinity - recharge of aquifer by
irrigation drainage that is reirrigated. Secondary salinity is
caused by saline irrigation water
and potentially a local deep
drainage throttle creating a perched
water table at shallow depth (<3 m)

–

Inland water
environmental
quality

–

–
–

–

Communities and
economy

Culture and
heritage

Potential for competition for
particular skills due to the proposal
drawing workers from existing jobs.
This could inconvenience business
owners and require some
businesses to increase wages and
incentives to attract and train staff.
Within the GDE protection area,
groundwater extraction results in
– maximum depth to water table
exceeding 15 m
– maximum depth to water table
declines by more than 50% below
the baseline level (i.e. no pumping
scenario)
– results in a rate of drawdown that
exceeds 20 cm (0.2 m / year)

–
–

–

Implementation and compliance with CPs- Adaptive
management plan and groundwater monitoring program
CP7 and CP8
Staged entitlements under the Water Licence, must
demonstrate no adverse impact before granted next staged
entitlement
Further onsite intrusive investigations to be completed (as
required to establish borefield and groundwater monitoring
network) to gain sufficient additional data to update of the
solute transport model to reduce modelling uncertainty
related to secondary salinity
Ongoing monitoring and management of groundwater
quality of applied irrigation water through the Adaptive
Management Plan. Include adaptive management for
increasing salinity in the Irrigation management plan to
include measures to mitigate risk from increased salinity of
irrigation water such as planting of salinity tolerant species
or crop species for which established salinity management
practices are available (i.e., use of salt tolerant rootstocks)
Preparation of a community and stakeholder engagement
plan
Local and Indigenous employment and procurement plan

Compliance with the water licence CPs- see detailed
mitigation and management measures
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Environmental
factor

Potential impact

Mitigation measures

Culture and
heritage

Impact on sacred sites during
Proposal establishment

–

Obtain an additional AAPA certificate(s) where the
Proposal footprint extends beyond the current boundary
– All works are confined to the ‘subject’ land identified on the
certificate(s)
– All activities conducted are covered in the ‘Purpose of Use’
on the certificate(s)
– All conditions on the certificate(s) are adhered to- see
detailed mitigation and management measures in Table
7-13 of this report
– All contractors, employees and sub-contractors are aware
of the conditions of the certificate.
– Should any item be encountered, which might be an
artefact of heritage value or any relic, artefact or material
which might be of Aboriginal origin, cease all construction
work that might affect the item and protect the item from
damage or disturbance. Notify the AAPA and/or Heritage
Branch immediately, who will then arrange for appropriate
specialists and community representatives to inspect the
site.
– Ensure that all personnel working on site have received
training regarding their responsibilities regarding cultural
heritage and are made aware of any sites/areas which
must be avoided or protected including Sacred Sites
identified on the Aboriginal Areas Protection Authority
Certificates.
– Sites or areas which must be avoided or protected during
works must be identified on a site map. The map must be
made available to all relevant personnel during the works.
The protection of sites may require the installation of
temporary protection fencing and maintenance of the fencing.

Conclusion
This referral has been prepared to assess potential impacts of the Proposal on the environment.
As detailed in this report, this assessment has fully considered the impacts of the Proposal on the environment, in
accordance with the EP Act and Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)
(EPBC Act).
Where environmental risks have been identified, administrative, environmental management and monitoring
control measures have been proposed to manage risks to acceptable levels. Potential impacts to terrestrial
ecosystems, cultural heritage, groundwater and water quality will also be addressed through existing regulatory
processes and management plans to be implemented as part of the conditions of the existing water extraction
licence, existing and additional AAPA certificates, Non-Pastoral use and Land Clearing Permits.
Production from the farm will contribute substantially to the Northern Territory economy. When fully developed,
projected fruit and vegetable production revenue at a steady state is estimated to be $200 million per annum in
nominal terms. That would increase the horticultural production in the Northern Territory by 58% from $341 1million
to $541 million per annum.
Importantly this production further underpins Australia’s food security and self-sufficiency, especially within the
Northern Territory.
Construction will enhance employment in the short term, creating direct construction and farm establishment
employment at the site, as well as creation of indirect employment in the region and NT in general. In particular it
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is estimated that the Proposal will support an average of 70 full time equivalent positions annually through
construction reaching an estimated peak of 117 full time equivalent positions in year 7.
Once the farm is fully established, there will be a shift from construction employment to operational employment
(maintenance, planting, harvest etc). The number of operational employees is projected to increase to year 15
when a steady state will be achieved (i.e. development is complete, and tree crops reach maturity). Employment
generated at the facility would be both permanent positions and seasonal positions, given the nature of harvesting
and re-planting. Once steady state is reached, the operation is projected to support 426 total full time equivalent
employees.
The Barkly LGA is an impoverished region with significant social and economic disadvantage. The Barkly LGA is
experiencing a declining population, a declining economy (GRP), the sustained highest unemployment in the NT,
significantly lower weekly individual and household incomes and nearly 50% of the workforce is funded by
Governments. The opportunity to expand the Northern Territory’s fruit and vegetable sector presents great value
not only to the Territory’s economy but also to the regions and communities through enhanced employment
opportunities and wider economic benefits.
Traditionally, Northern Territory has achieved economic growth through development of mining, animal farming
and tourism. While each of these present on-going support to the Northern Territory’s economic future, long term
growth can substantially benefit from expansion of the agricultural sector through intensive fruit and vegetable
production. Development of intensive fruit and vegetable production capacity not only strengthens Territory’s
economy, but also contributes to increasing economic stability and the ‘future proofing’ of the overall economy
considering potential industry cycles or swings, such as those seen in the resources industry, seasonal effects in
tourism and a skewed animal market agricultural profile. Importantly it adds to security in regional employment,
training, workforce engagement and economic development.
The economic impact of the Proposal is expected to be significant, with considerable contributions to regional
output, value-add, employment and household incomes.

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

xviii

Table of Contents
Key definitions/abbreviations

ii

Executive summary
Introduction
Project Description
Environmental Regulatory Context
Environmental Risk Assessment
Potential impacts

iv
iv
iv
v
vi
vi

Land
Water
Air
People

Community Consultation
Consideration of Environmental Protection Principles
Summary of key residual risks
Conclusion

vii
vii
ix
ix

xii
xiii
xiii
xvii

1.

Introduction
1.1
Background
1.2
Purpose of this report
1.3
Proponent Details
1.4
Publication Statement

1
1
2
2
2

2.

Regulatory Framework
2.1
Approvals pathway
2.2
Allocation and use of water

5
5
7

2.3

Pastoral Land Clearing Permit and Non-Pastoral Use Permit

7

2.4

Aboriginal heritage and cultural values legislation

8

2.5

Other relevant legislation

2.2.1

3.

2.3.1
2.4.1
2.4.2
2.4.3

Outcomes and conditions precedent of the water licence
Response to submission of the pastoral land clearing applications
EPBC Act
Northern Territory Aboriginal Sacred Sites Act 1989
Heritage Act 2011

7
8

9
9
10

10

Site and Proposal description
3.1
Location and regional context

13
13

3.2

Description of the proposal

20

3.3

Proposal components

21

3.1.1
3.1.2
3.1.3

3.2.1
3.2.2
3.3.1
3.3.2
3.3.3

Surrounding land use and regional context
Transport infrastructure
Proposal area
Proposal overview
Key features

Accommodation and services hub
Horticulture operation
Borefield and access tracks

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

13
15
18
20
20

21
22
23

xix

4.

3.4

Construction

27

3.5

Operation components

32

3.6

Transport and logistics

38

3.7

Waste management

39

3.8

Hazardous substances requirements and handling

43

3.4.1
3.4.2
3.4.3
3.4.4

3.5.1
3.5.2
3.5.3
3.5.4
3.5.5
3.5.6
3.5.7
3.5.8
3.5.9
3.6.1
3.6.2
3.7.1
3.7.2
3.7.3

Operational timeline
Equipment
Workforce
Workforce accommodation
Hours of operation
Cropping schedule
Water requirements and staging program
Power supply during operation
Borefield
Packing, storage and cooling
Transport
Solid waste
Wastewater
Surface runoff and chemical discharge

Proposal objectives and benefits
4.1.1
4.1.2

5.

Work methodology
Construction resources and infrastructure requirements
Construction program and timing
Construction traffic and access

Community infrastructure hub benefits
Regional economic benefits

27
28
28
32

32
33
33
34
34
34
36
36
37
38
38

39
42
42

44
44
44

4.2

Site selection and alternatives

49

4.3
4.4

Principles of environment protection and management
Consultation

51
51

4.2.1
4.2.2
4.2.3

4.4.1
4.4.2
4.4.3
4.4.4

Proposal siting
Proposal scale
Proposal design

Consultation approach and strategy
Early consultation
Consultation to inform the referral
Future consultation

49
49
49

51
52
54
57

Existing Environment
5.1
Climate
5.2
Bioregional context

58
58
61

5.3
5.4
5.5
5.6
5.7

Significant sites or features
Land systems
Geological setting
Land units
Soils

61
62
65
65
70

5.8

Hydrogeology

70

5.2.1

5.7.1
5.8.1
5.8.2

Singleton Station

Soil salinity

Aquifer systems
Water quality

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

61

70

70
72

xx

5.9
5.10

5.11
5.12

5.13
5.14

5.15

5.16

6.

Surface water hydrology

72

Flora

74

5.9.1
5.9.2

5.10.1
5.10.2
5.10.3

Fauna

5.11.1
5.11.2

Vegetation communities
Sensitive or significant vegetation
Listed threatened flora
Habitats
Threatened fauna

74
74
75

79
79
79

82

Matters of National Environmental Significance (MNES)
Potential contamination

85
85

Socioeconomic environment

86

Cultural heritage and sacred sites

88

5.12.1
5.12.2

5.14.1
5.14.2
5.14.3
5.15.1
5.15.2
5.15.3
5.16.1
5.16.2
5.16.3
5.16.4

Terrestrial and surface aquatic GDEs
Subterranean GDEs (Stygofauna)

Historical aerial imagery
NT EPA contaminated land audit register
Unexploded Ordinance (UXO)
Social history and governance
Demographic characteristics
Economy and industry
Authority Certificate
Central Land Council investigations
Northern Territory heritage register
Summary of cultural heritage values

Environmental risk assessment
6.2

72
72

Groundwater Dependant Ecosystems

6.1.1

7.

Flooding
Drainage

Methodology

Results of environmental risk analysis

Potential impacts and management
7.1
Land
7.1.1
7.1.2
7.1.3
7.1.4

Landforms & terrestrial environmental quality
Terrestrial ecosystems
Climate Change
Cumulative Impacts

82
82

85
85
85

86
87
87
88
88
90
92

93
93

95
97
97

97
100
107
108

7.2

Water

7.3

Air and atmospheric processes

119

7.4

People and communities

123

7.2.1
7.2.2
7.2.3
7.2.4
7.2.5
7.2.6
7.3.1
7.3.2
7.3.3
7.4.1

Investigations
Inland water environmental quality
Hydrological and hydrogeological processes
Aquatic ecosystems
Climate Change
Cumulative Impacts
Air quality and greenhouse gases
Climate Change
Cumulative Impacts
Social, economic and cultural surroundings

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

109
109
109
112
115
118
118
119
122
122
123

xxi

7.4.2
7.4.3

Cultural and heritage
Human Health

125
129

7.5

Matters of National Environmental Significance (MNES)

131

7.6

Other impacts

132

7.7

Climate change

136

7.5.1
7.6.1
7.7.1
7.7.2
7.7.3

Significance assessment
Traffic and Transport

Approach
Climate change risk assessment
Climate change impacts against each EPA factor

131
132

136
137
139

8.

Rehabilitation and closure

140

9.

Conclusion

141

10.

References

142

Table index
Table 1-1
Table 1-1
Table 1-2
Table 1-3
Table 2-1
Table 2-2
Table 3-1
Table 3-2
Table 3-3
Table 3-4
Table 3-5
Table 3-6
Table 3-7
Table 3-8
Table 3-9
Table 3-10
Table 4-1
Table 4-2
Table 4-3
Table 4-4
Table 4-5
Table 5-1
Table 5-2
Table 5-3
Table 5-4
Table 6-1
Table 6-2

Environmental risk analysis summary
Proposal Proponent
Lead Environmental Consultant Details
Technical studies undertaken for the Singleton Horticulture Proposal
environmental impact assessment process
Commonwealth legislation relevant to the Proposal
Northern Territory Legislation
Ecologically sustainable yield and consumptive pool – Groundwater (ML/yr)
Proposal location and clearing details
Proposal elements and associated clearing area
Plot and crop layout information
Borefield details
Proposal Development activities and ongoing operations
Roles for skilled operational workforce
Workforce accommodation types
Annual production and storage requirements
Listed Wastes at the Site
Stages of consultation
Engagement activities – early consultation
Summary of feedback received in early consultation
Engagement activities – consultation to inform the referral
Summary of feedback received during consultation to inform the referral
Climate statistics for Ali Curung weather station (Site 015502, BOM 2022)
Detailed land unit descriptions of the proposed clearing area (McGrath 2020)
Listed threatened species records (including EPBC Act listed migratory records
and TPWC Act ‘near threatened’ species records) within 10 km of the
development area
Matters of National Environment Significance potentially within the Proposal area
Risk consequence definitions
Risk likelihood definitions

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

vi
2
2
3
10
10
14
18
21
23
24
31
33
34
38
40
52
53
53
55
55
58
66
80
85
94
95

xxii

Table 6-3
Table 6-4
Table 6-5
Table 7-1
Table 7-2
Table 7-3
Table 7-4
Table 7-5
Table 7-6
Table 7-7
Table 7-8
Table 7-9
Table 7-10
Table 7-11
Table 7-12
Table 7-13
Table 7-14
Table 7-15
Table 7-16
Table 7-17
Table 7-18
Table 7-19
Table 7-20
Table 7-21

Risk Rating Matrix
Risk rating categories
Environmental risk analysis summary
Mitigation measures to protect soils
Proposal clearing area within a bioregional context
GDE statistics based on the GDV distribution model (Brim Box 2019) and the
GDV impact assessment for Borefield Scenario #45 (Appendix R; GHD, 2022)
Mitigation measures to protect Terrestrial ecosystems
Mitigation measures to protect water quality
Mitigation measures to protect hydrological and hydrogeological processes
Mitigation measures to protect GDEs
List of emissions sources
GHG emissions summary for the overall Proposal
Mitigation measures to minimise greenhouse gas emissions
Select greenhouse gases and 100-year global warming potential
Proposal total Greenhouse Gas Emissions in comparison to NT and Australia’s
emissions
Mitigation and management measures for cultural heritage values
Stuart Highway AADT
Peak Hour Volumes
Traffic and transport mitigation measures
Consideration of key Northern Territory climate change policies
CCRA Inherent Risk Summary
CCRA Residual Risk Summary
CCRA Summary
Climate change risks for EPA factors

95
95
96
99
102
103
106
111
113
117
120
121
121
122
122
127
132
132
134
136
137
138
138
139

Figure index
Figure 2.1
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 5.1
Figure 5.2
Figure 5.3

Approvals pathway map
Surrounding land use
Regional context
Local context
Key features of the proposal
Indicative layout of accommodation and services hub
Annual cropping schedule for full crop production
Proposal water usage
Annual construction impacts (FTE)
Annual operational impacts (FTE)
Value-add during construction period ($ million)
Value-add during operations period ($ million)
Average monthly minimum and maximum temperature and rainfall data for Ali
Curung weather station (Site 015502, BOM 2022)*
Rose of wind direction versus wind speed in km/hr at 9:00 am and 3:00pm (1988
– 2014) (BOM 2022)
The Davenport and Murchison Ranges Site of Conservation Significance and
Thring swamp Site of Botanical Significance

6
16
17
19
25
26
35
36
46
47
47
48

63

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

xxiii

59
60

Figure 5.4
Figure 5.5
Figure 5.6
Figure 5.7
Figure 5.8
Figure 5.9
Figure 5.10
Figure 5.11
Figure 5.12
Figure 5.13
Figure 5.14
Figure 5.15

Land Systems within the Proposal area and surrounding Singleton Station
Land units within the Proposal area
Aquifer systems of the Proposal Area
Surface water hydrology features and contours of the Proposal area
Landforms and vegetation communities within and surrounding the Proposal
area
Sensitive and/or significant vegetation within and surrounding the Proposal area
Listed threatened species records (including TPWC Act ‘near threatened’
species) within 10 km of the Proposal area
Modelled GDE distribution at 70% probability (Brim Box et al. 2019)
Likelihood of stygofauna occurrence based on the multi-criteria analysis protocol
GDE sacred sites within the Singleton Water Licence Area (Donaldson, 2021)
2019 Heritage Branch search results
Ellengowan Enterprises archaeological survey results

64
69
71
73
77
78
81
83
84
89
90
91

Appendices
Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix I
Appendix J
Appendix K
Appendix L
Appendix M
Appendix N
Appendix O
Appendix P
Appendix Q
Appendix R
Appendix S
Appendix T
Appendix U
Appendix V
Appendix W
Appendix X
Appendix Y

EPA Risk Assessment
Waste Management Strategy
Biodiversity Assessment Report
Crop trials and market analysis
Groundwater extraction allocation
Site Establishment Plan and Erosion and sediment Control Framework
Groundwater Monitoring and Adaptive Management Plan
Hazardous Material Management Plan
Social Impact Assessment
Economic Assessment
Land Types and Land Suitability on part of Singleton Station
Salinity Assessment
Groundwater Dependent Ecosystem Mapping - Veg model validation
Stygofauna Impact Assessment
AAPA Certificate
Cultural Heritage Impact Assessment Report
Stormwater Management Plan
Groundwater Dependent Ecosystem Mapping and Borefield Design
Singleton Horticulture Proposal Baseline Flood Assessment
Surface Water Management Plan for Horticultural Development
GHG Assessment
Traffic Management Plan
Climate Change Risk Assessment
Decommission Plan
Cloud GMS groundwater modelling summary

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

xxiv

1.

Introduction

1.1

Background

In 2015, a horticulture investment prospectus was developed (and updated in 2017) for Central Australia by the
Department of Primary Industry and Resources (DPIR) in consultation with the Central Australian Development
Office to encourage investments in Central Australia, with a focus on the diversification of crops and unique
opportunities to the region (Department of Environment and Natural Resources 2018). This report was reinforced
by natural resource surveys conducted by the Department of Land, Planning and the Environment (2001) and
Department of Environment and Natural Resources (2018 & Burgess et al., 2016), which identified areas suitable
for horticultural and agricultural development in Singleton, Murray Downs areas and broader Western Davenport
district.
Singleton Station lies within the Western Davenport Water Control District which was declared a Beneficial Use
Area under the Water Act in 2007 (Northern Territory Government 2018).
Based on these natural attributes, Fortune Agribusiness Funds Management Pty Ltd (the proponent or FAFM) has
acquired Singleton Station, a 294,900 hectares (Ha) pastoral lease located in the Western Davenport region of
the Northern Territory of Australia. This property has good proximity with immediate access to key infrastructure
such as power, road and rail. The site overlies significant, economic water resources, is in an area of low pest and
disease prevalence and has favourable soils and climate.
FAFM plans to develop the Singleton Horticulture Project at the site which involves 3,300 hectares of annual and
perennial crop production utilising 40GL of groundwater per annum, accommodation for workers, and
infrastructure to support the farming operations.
The Proposal is being referred to the NT Environment Protection Authority (NT EPA) for consideration under
section 48 of the EP Act. This document provides supporting information to the Referral Form and has been
prepared with reference to the guidelines document ‘Referring a Proposed Action to the NT EPA: Environmental
impact assessment guidance for proponents.
FAFM engaged GHD Pty Ltd (GHD) to prepare documentation for the Proposal for referral to the NT Environment
Protection Authority (NT EPA) for consideration under section 48 of the Environment Protection Act 2019 (EP Act).
This assessment has fully considered the impacts of the Proposal on the environment, in accordance with the EP
Act and Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth) (EPBC Act).
Water for the Proposal will be sourced from the Western Davenport Water Control District under the Water
Extraction Licence (Licence No WDCP10358), granted to FAFM in November 2021. A Land Clearing Application
(LCA) and Non-Pastoral Use (NPU) permit application have also been submitted for the proposed land clearing
and land use activities associated with the Proposal in accordance with the NT Government’s Land Clearing
legislation, and the Pastoral Land Board Northern Territory Pastoral Land Clearing Guidelines, Pastoral Land Act
1992.
A Notice of Intent (NOI) was prepared and referred to the NT EPA in July 2019 which resulted in preliminary
comments being received from Northern Territory government agencies. The comments have been taken into
consideration as part of the technical assessment and preparation of this Referral.
The Proposal, when fully developed, will be one of the largest fruit and vegetable developments in Australia and a
catalyst for a new economic development precinct for the Northern Territory. Based on the economic analysis of
the Proposal, approximately $94.3 M of operational expenditure will be spent each year on wages, materials,
electricity, fertiliser and other inputs when the Proposal is fully developed.
The Proposal will also involve capital expenditures of approximately $250 M. Those expenditures represent
substantial new investment into the region and the broader Northern Territory economy.
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1.2

Purpose of this report

This referral has been prepared by GHD Pty Ltd (GHD) on behalf of the proponent, Fortune Agribusiness Funds
Management Pty Ltd (FAFM) to identify environmental risks associated with the development and management of
the Singleton Horticulture Proposal (the Proposal).
This document identifies and characterises the potential environmental impacts and mitigation measures
associated with the Proposal to address the requirements for environmental assessment and approval under both
the Environment Protection Act 2019 (Northern Territory) (EP Act) and Environment Protection and Biodiversity
Conservation Act 1999 (Commonwealth) (EPBC Act).
This report contains:
–

Site Details (Section 3.1)

–

Details of the proposed action and need for the proposed action (Section 2)

–

Regulatory framework (Section 2)

–

Relevant aspects of the existing environment (Section 5)

–

Matters of National Environmental Significance (Section 5.13)

–

Environmental risk assessment (Section 6)

–

Potential impacts and mitigation measures (Section 7)

–

Rehabilitation and closure of key Proposal elements (Section 8)

–

Conclusions (Section 9)

1.3

Proponent Details

Proposal proponent details are presented in Table 1-1.
Table 1-1

Proposal Proponent

Proponent

Fortune Agribusiness Funds Management Pty Ltd

Contact person

Peter Wood (Director)

Street & mailing Address

Level 4, 158 City Road, Southbank VIC 3006

Telephone

0419 354 905 (preferred) or 03 9686 8565

Email

peter.wood@fortuneagri.com

1.4

Publication Statement

This report was produced by suitably qualified and experienced impact assessment professionals within the GHD
Planning, Environmental & Sustainability Services Team based in Darwin, in collaboration with a range of technical
specialists within GHD’s national and global business, in addition to FAFM and other consultants (details in
Table 1-2). Relevant technical studies were undertaken to inform the EIA process, in addition to peer review of this
report and its appendices. These studies are listed in Table 1-3 and appended to this referral where relevant.
Table 1-2

Lead Environmental Consultant Details

Company

GHD Pty Ltd

Street & mailing address

Level 7 24 Mitchell Street Darwin NT 0801 Australia

Telephone

+61 8 8982 0100

Email

darwin@ghd.com

Author

Cat Henry – Environmental Scientist
Graduate Diploma in Mineral Exploration Geoscience, Western Australia School of Mines,
2015
Bachelor of Science (Environmental Science), University of Western Australia, 2010
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Company

GHD Pty Ltd

Peer Review

Karen Yale – Senior Environmental Scientist
Master of Science (Environmental Protection), Salford University, UK,1997
Bachelor of Science Hons (Geography), University of Plymouth, UK, 1993

Approved

Natalie Fries – Market Leader - Environment
Bachelor of Environmental Science (Land and Water Management), Griffith University 2003
Diploma of Environmental Technology, Torrens Valley Institute, 2000
Australian Institute of Project Management, Certified Practicing Project Manager

Table 1-3

Technical studies undertaken for the Singleton Horticulture Proposal environmental impact assessment process

Environmental
Factor

Technical study

Details

Author

Reference

Terrestrial
environmental
quality

Land types and land
suitability on part of
Singleton Station

Land type mapping, land suitability and
land management study.

Nick McGrath
(2020)

Appendix K

Terrestrial
environmental
quality

Erosion and
Sediment Control
Framework

A management plan to mitigate potential
soil loss and erosion during the
construction of the Farm and Community
Infrastructure Facility.

Southern Cross
Farms (2022a)

Appendix F

Terrestrial
ecosystems

Biodiversity
Assessment Report

A report to characterise the biodiversity
values and listed threatened species,
matters protected under EP Act, TPWC
Act and EPBC Act. Also includes
appended Biodiversity Management Plan
and EPBC Significance Assessment.

GHD (2022a)

Appendix C

Terrestrial
ecosystems

NDVI Model
Validation Report

Ground truthing the NDVI model and
characterising sandplain and alluvial
GDV across Singleton Station.

GHD; Andrew
Schubert (2020)

Appendix M

Hydrological
processes

Flood Study

Modelling and demonstration of how
hydrological processes will be managed
throughout design

GHD (2021)

Appendix S

Hydrological
processes

Surface Water
Management Plan for
horticultural
development

A management plan to mitigate potential
surface water quality impacts during the
operation of the horticultural areas

GHD (2022b)

Appendix T

Hydrological
processes

Groundwater
Dependent
Ecosystem Mapping
and Borefield Design

An assessment of Scenario 45bore field
layout and pumping regime to deliver the
required water as well as minimise
impacts to Groundwater Dependent
Ecosystems (GDEs).

GHD (2022c)

Appendix R

Hydrological
processes

Cloud GMS
Groundwater
modelling summary

Detailed groundwater modelling to
assess the regional impacts on
groundwater levels in the aquifer
systems of the Western Davenport
region due to groundwater extraction at
Singleton Station

GHD (2022d)

Appendix Y

Hydrological
processes

Groundwater
monitoring and
adaptive
management plan

A working document to address the
requirements of CP7 and CP8 of the
water extraction licence.

FAFM (2022)

Appendix G

Inland water
environmental
quality

Salinity Study

A salinity impact assessment to inform
the Referral and contribute to the
requirements of Condition Precedent 6
(CP6) of the licence to take water.

GHD (2022e)

Appendix L
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Environmental
Factor

Technical study

Details

Author

Reference

Inland water
environmental
quality

Stormwater
management plan

A management plan to mitigate potential
changes to local water flow and quality
due to the operation of the Farm and
accommodation and services hub

GHD (2022f)

Appendix Q

Inland water
environmental
quality

Hazardous
Substances
Management Plan

A plan that details the type and quantity
of hazardous substances on the site.
Along with the application, storage and
handling requirements to adequately
manage these substances.

Southern Cross
Farms (2022b)

Appendix H

Aquatic
ecosystems

Stygofauna Impact
Assessment

A desktop assessment of the likelihood
of presence of stygofauna within the
aquifers of Singleton Station; impact
assessment and recommendations for
any additional actions.

Aquatic Ecology
Services (2022)

Appendix N

Air quality &
atmospheric
processes

GHG assessment

A desktop assessment of Scope 1 and 2
emissions for the construction and
operation of the Proposal in accordance
with the National Greenhouse Gas and
Energy Reporting Act 2007

GHD (2022g)

Appendix U

Community and
Economy

Social impact
assessment

SIA consultation and reporting in
accordance with NSW Social Impact
Assessment Guideline for State
Significant Proposals. The assessment
identifies the potential social impacts and
benefits during the construction and
operation of the proposal

GHD (2022h)

Appendix I

Community and
Economy

Economic Impact
Assessment

An Assessment to identify the economic
impacts and benefits of the construction
and operational phases of the Proposal
on the region

GHD (2022i)

Appendix J

Culture &
Heritage

Cultural Heritage
Impact Assessment
Report

Survey and report describing
archaeological material and sites,
historical sites, Aboriginal heritage sites
and assessment of their significance.

Ellengowan
Enterprises
(2020)

Appendix P

Other

Traffic Management
Plan

Assessment of the potential impacts of
construction and operation traffic
movements

GHD (2022j)

Appendix V

All factors

Climate change risk
assessment

A climate change and natural hazard
assessment to ensure the proposal is
appropriately adapted to the physical
effects of relevant climate change and
natural hazards

GHD (2022k)

Appendix W
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2.

Regulatory Framework

2.1

Approvals pathway

The NT Government has clearly mapped the approval process for the Proposal. This map is provided in Figure
2.1, and individual approvals are listed below:
1.

Water Extraction Licence (WEL) to access 40,000 ML groundwater per year (Granted)

2.

Non Pastoral Use (NPU) and Pastoral Land Clearing (PLC) permits for the farm (Submitted on 8 November
2021 and advertised for public comments on 21 January 2022, and assessment completed on 7 June 2022)

3.

NPU and PLC permits for farm infrastructure, accommodation and solar farm (Applications being prepared for
submission in November 2022)

4.

Environment Protection Act approval (this submission)

In accordance with the NT Government approvals map, the applications for the NPU and PLC permits for both the
farm and the accommodation and services hub will be placed on hold until completion of the assessment of the
Proposal under the Environment Protection Act.
The Proposal is being referred to the NT Environment Protection Authority (NT EPA) for consideration as a
proposed action under section 48 of the Environment Protection Act 2019 (EP Act). This document provides
supporting information to the Referral Form and has been prepared with reference to the guidelines document
‘Referring a Proposed Action to the NT EPA: Environmental impact assessment guidance for proponents.
This assessment has fully considered the impacts of the Proposal on the environment, in accordance with the EP
Act and Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth) (EPBC Act).
The pre-referral phase of the project has been extensive with the project impacts being considered under the
previous Environment Protection Act, the Water Act and the Pastoral Land Act 1992.
A Notice of Intent (NOI) for the Proposal was previously prepared and referred to the NT EPA under the previous
ACT in 2019 which resulted in preliminary comments being received from Northern Territory government agencies.
Comments received have been considered in the technical assessment and preparation of this Referral.
Water for the proposal will be sourced from the Western Davenport Water Control District under an existing Water
Extraction Licence (Licence No WDCP10358), granted to FAFM in November 2021. A Land Clearing Application
(LCA) and Non-Pastoral Use (NPU) permit application have also been submitted for the proposed land clearing
and land use activities in accordance with the NT Government’s Land Clearing legislation, and the Pastoral Land
Board Northern Territory Pastoral Land Clearing Guidelines, Pastoral Land Act 1992.
Water for the proposal will be sourced from the Western Davenport Water Control District under the Water
Extraction Licence (Licence No WDCP10358), granted to FAFM in November 2021. A Land Clearing Application
(LCA) and Non-Pastoral Use (NPU) permit application have also been submitted for the proposed land clearing
and land use activities in accordance with the NT Government’s Land Clearing legislation, and the Pastoral Land
Board Northern Territory Pastoral Land Clearing Guidelines, Pastoral Land Act 1992.
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Singleton Horticulture Project - Approvals Mapping - Status at 18 May 2022

Water Extraction Licence
WDCP10358
Granted- 15 November 2021
(subject to conditions precedent)

95 days

Technical Assessment
Report

Public / Service
Authority comment
Native Title Holder
comment*

Technical Assessment
Report

5 days

5 days

Application accepted

90
20 days
days

Public / Service
Authority comment

Non-pastoral Use
Permit

Received: 14/01/2022
Accepted: 19/1/2022

21/01/2022 18/02/2022
21/01/2022 21/4/2022

20 days

21/01/2022 18/02/2022

Application accepted

20 days

Received: 14/01/2022
Accepted: 19/1/2022

20 days

Timeframe (business days)

Pastoral Land Clearing
Permit

Public comment on referral

10 days

Tier 1
30 days

15 days

PLB Report prepared

5 days

Determine if assessment is required and level of
assessment
NVAP meeting

15 days
20 days

NPU Report prepared.
Native Title Holder
submission attached

Proponent refers and NT EPA accepts referral

30 days

NVAP Report prepared

Proponent action

15 days

125 days

15 days

Proponent action

10 days

Environmental Approval

Tier 2
90 days

Tier 3
185 - 215
days

If no
assessment
required PLC
and NPU
processes can
recommence

PLC and NPU processes on hold until EP Act process is finalised

Minister's Decision

180 days

(Approve or Refuse)

DECISION
(Approve or Refuse)

10 days

PLB makes a
determination

10 days

DECISION

10 days

PLB makes a
determination

10 days

Environmental Approval (Grant or Refuse)

30 days

160 days

Acronyms

Legend
Proponent led action

EP Act - Environment Protection Act 2019

Department consideration and action

NPU - Non-pastoral use

Exhibition / comment

NT EPA - Northern Territory Environment Protection Authority

Determination

NVAP - Native Vegetation Assessment Panel

Notice of Decision

PLB - Pastoral Land Board
PLC - Pastoral Land Clearing

* Native Title Holder comment period runs concurrently with NPU process
Figure 2.1 Approvals Pathway Map

This material has been produced by the Department of
Environment, Parks and Water Security specifically for
Fortune Agribusiness and should not be reproduced
without consent.

2.2

Allocation and use of water

The Water Act 1992 (NT) is the overarching legislation for managing and protecting the Northern Territory’s water
resources. The Water Act provides for the investigation, allocation, use, control, protection and management of
surface water and groundwater resources, as well as the administrative process for licensing these activities.
Under this Act the Water Regulations 1992 (NT), Water Control Districts, Allocation Plans, groundwater extraction
licences and surface water extraction licences are some of the measures used to manage, assess and control
water resources in the NT.
The Proposal requires water for agriculture, public water supply and processing.
FAFM has been granted a Water Extraction Licence (WEL) under section 60 of the Water Act 1992 to take
groundwater under the Western Davenport Water Allocation Plan 2018-2021. The water licence is for staged
entitlements based on meeting a comprehensive suite of conditions up to a total entitlement of 40,000 ML/yr. The
licence commenced on the 1 December 2021 and expires on the 8 April 2051.
The Water Controller initially made a decision to grant the Water Licence on the 8th April 2021 with a suite of
conditions precedent (8), staging conditions (6), water extraction conditions (6), metering conditions (7), water use
conditions (2) and general conditions (9).
A review of the decision was sought by a collective including Centrefarm, Central Land Council, Arid Lands
Environment Centre and Environment Centre NT.
On 26 July 2021 the Minister for Environment referred the matter to the Water Resources Review Panel.
The Review Panel provided its report to the Minister on 15 October 2021.
On the 15 November 21, the Minister made the decision to replace the water extraction licence with a new licence
that included additional (2) conditions precedent and amended conditions precedent (1).
In February 2022 the Arid Lands Environment Centre (ALEC) and Central Land Council (CLC) launched judicial
review (JR) proceedings in the Northern Territory Supreme Court to challenge the approval of the new licence. JR
proceedings were ongoing at the time of preparing this report.

2.2.1

Outcomes and conditions precedent of the water licence

In granting the water licence, it is recognised that the Licence Holder is required to obtain the following approvals
along with satisfying a suite of conditions of approval:
–

Pastoral land clearing permit

–

Non-pastoral land use permit

–

Environmental protection approval

The implementation of the Water Licence Conditions Precedent ensures the management and monitoring of
several environmental factors assessed as part of the referral. These environmental factors would be regulated as
part of the water extraction licence at each stage of water allocation, and therefore the potential impacts would be
investigated throughout the water allocation period. The proponent has prepared of the following conditions
precedent documentation to inform the referral:
–

CP7 and CP8 Adaptive management plan and monitoring program (FAFM, 2022) (Appendix G)

2.3

Pastoral Land Clearing Permit and Non-Pastoral Use
Permit

The Pastoral Land Board is a statutory authority established under section 11 of the Pastoral Land Act 1992 (PL
Act), charged with administering the Northern Territory pastoral leases in accordance with the PL Act. The Board
has a range of responsibilities and is the consent authority for clearing of native vegetation on pastoral land and
non-pastoral use on pastoral land.
Pastoral land clearing applications, and applications for the use of pastoral leasehold land for non-pastoral use are
lodged with, and determined by, the Pastoral Land Board in accordance with the PL Act.
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In accordance with the Act, FAFM have submitted both a Non-Pastoral Use Application and Pastoral Land
Clearing application for the farm that will be assessed by the Pastoral Land Board following the NT EPA
assessment.
In determining a clearing application, the Pastoral Land Board will take the following matters into consideration:
a.

Any matters the Minister may have directed the Pastoral Land Board to consider

b.

Whether the application demonstrates consideration of the Land Clearing Guidelines (2019) established
under the provisions of the Planning Act 1999

c.

The submissions in respect of the proposed clearing and development

d.

Reports of relevant government agencies

e.

Any public submissions made

f.

Presence of threatened wildlife as declared under the Territory Parks and Wildlife Conservation Act 1976

g.

Presence of sensitive or significant vegetation communities such as rainforest, vine thicket, closed forest or
riparian vegetation

h.

Presence of essential habitats, within the meaning of the Territory Parks and Wildlife Conservation Act 1976

i.

Impact of the clearing on regional biodiversity

j.

Whether the clearing is necessary for the intended use

k.

Whether there is sufficient water for the intended use

l.

Whether the soils are suitable for the intended use

m.

Whether the slope is suitable for the intended use

n.

Presence of permanent and seasonal water features such as billabongs and swamps

o.

Retention of native vegetation adjacent to waterways, wetlands and rainforests

p.

Retention of native vegetation buffers along boundaries

q.

Retention of native vegetation corridors between remnant native vegetation

r.

Timeframe for clearing (development plan)

s.

Presence of declared heritage places or archaeological sites within the meaning of the Heritage Act 2011;
and

t.

Presence of any sacred sites within the meaning of the NT Aboriginal Sacred Sites Act 1989.

2.3.1

Response to submission of the pastoral land clearing
applications

Public and agency comments on the permit applications have been received and considered in the preparation of
this Referral (21 January 2022). In response the borefield design has been adjusted to minimise further potential
impact on GDV’s. An additional Land clearing Application (LCA) will be prepared and submitted for the change to
the borefield design along with the proposed location of the accommodation and services hub.
In response to the NT EPA’s and other agency comments, additional investigations and management plans have
been prepared to address concerns related to the management of farming operations and potential impacts
associated with a change in land use. These include:
–

Erosion and Sediment Control Framework (SCF 2021) (Appendix F)

–

Surface water management plan (GHD, 2022) (Appendix T)

–

Stormwater management plan (GHD, 2022) (Appendix Q)

2.4

Aboriginal heritage and cultural values legislation

An overview of NT and Commonwealth heritage registers/listings for cultural heritage associated with the Proposal
is provided below.
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2.4.1

EPBC Act

The primary objective of the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is to
provide for the protection of the environment, particularly those aspects that are matters of National Environmental
Significance (NES). Commonwealth requirements in relation to the environment, including heritage, assessment
and management are principally specified in the EPBC Act, which is administered by the Commonwealth
Department of Climate Change, Energy, the Environment and Water and (DCCEEW).
The EPBC Act provides for the listing of natural, historic or Indigenous heritage values on Commonwealth lands,
lands under Australian Government control or that are of outstanding heritage value. Listings include the World
Heritage List (WHL), National Heritage List (NHL) and Commonwealth Heritage List (CHL).
In addition, EPBC Act makes provision for the listing of natural, historic or Indigenous heritage values on
Commonwealth lands, lands under Australian Government control or that are of outstanding heritage value.
Listings include the World Heritage List (WHL), National Heritage List (NHL) and Commonwealth Heritage List
(CHL).

World Heritage List
To support the identification, protection, conservation and presentation of the world's heritage, the Member States
of United Nations Educational, Scientific and Cultural Organization (UNESCO) adopted the Convention concerning
the Protection of the World Cultural and Natural Heritage (the Convention) in 1972. The goals of the Convention
are implemented by State Parties to the Convention and the World Heritage Committee, who oversee and
maintain the World Heritage List (WHL).
A search of the EPBC Act Protected Matters Search Tool on 21 September 2022 indicates that there are no WHL
properties located within Singleton Station or the surrounding region.

National Heritage List
The National Heritage List (NHL), established under the EPBC Act, comprises exceptional natural, Indigenous and
historic heritage places which are either entirely within a Commonwealth area, or outside the Australian jurisdiction
and owned or leased by the Commonwealth or a Commonwealth Authority; and which the Minister is satisfied
have one or more National Heritage values.
A search of the EPBC Act Protected Matters Search Tool on 21 September 2022 indicated that there are no NHL
properties located within Singleton Station or the surrounding region.

Commonwealth Heritage List
The Commonwealth Heritage List (CHL) has been established under the EPBC Act to recognise and protect
places with heritage significance that are owned, leased or controlled by the Commonwealth. The Identifying
Commonwealth Heritage Values and Establishing a Heritage Register A Guideline for Commonwealth agencies
(AHC, 2010) provides an explanation of the threshold level, and how it fits the context of other State, National and
world heritage thresholds as follows ‘The threshold for inclusion on the Commonwealth Heritage List is local
heritage significance’ (AHC, 2010, p. 7)’. This means that if a place owned or controlled by the Commonwealth is
assessed as having local heritage significance against one or more Commonwealth Heritage criteria, it is eligible
for nomination to the CHL.
A search of the EPBC Act Protected Matters Search Tool on 21 September 2022 indicated that there are no CHL
properties located within Singleton Station or the surrounding region.

2.4.2

Northern Territory Aboriginal Sacred Sites Act 1989

Sacred sites located within the Northern Territory are protected under the Northern Territory Aboriginal Sacred
Sites Act 1989. This Act forms the guidelines and procedures for working at registered sacred sites and how to
register new sites identified. The Act is overseen by the Aboriginal Areas Protection Authority (AAPA), who
maintain a register of sacred sites within the NT.
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These places are recorded in two categories, registered sites and recorded sites. Registered sites are Aboriginal
heritage sites that have been nominated by a Traditional Owner and comprehensively documented and evaluated
by the AAPA. These sites are part of the Register of Sacred Sites. Recorded sites are sites that have been
referred by sources external to the AAPA, however the AAPA has been unable to verify the accuracy of the
information regarding the site. As a result, recorded sites may not be fully documented or mapped.
A person who proposes to enter, use or carry out work on land that is a sacred site may apply to the AAPA for an
Authority Certificate under Section 19 of the Act. The Northern Territory Aboriginal Sacred Sites Regulations 2004
outlines the requirements associated with this process. The AAPA is required to consult with the custodians of the
sacred site before a Certificate can be issued.
The proponent applied to the AAPA for an Authority Certificate to cover the Proposal and an Authority Certificate
(C2019/083) was subsequently issued to the Proponent on the 2 October 2019. Further details are provided in
Section 5.16.
The proponent applied to the AAPA for an Authority Certificate to cover the Proposal and an Authority Certificate
(C2019/083) was issued on the 2 October 2019. (Further details are provided in Section 5.16).

2.4.3

Heritage Act 2011

In the Northern Territory, Territory and local cultural heritage is legislated by the Heritage Act 2011. The NT
Heritage Register is managed by the NT Heritage Council and was established by the Act to protect places of
heritage significance within the territory that have an associated importance to the people of the Northern Territory.
The Act also contains provisions for the conservation and protection of the NT’s cultural and natural heritage.
These protections cover Aboriginal or Macassan cultural heritage places, historic heritage places, archaeological
object collections, fossil sites, flora and fauna species, populations and ecological communities.

2.5

Other relevant legislation

A summary of the Commonwealth and the Northern Territory Government legislative requirements and associated
approvals relevant to the Proposal are provided below in Table 2-1 and Table 2-2, accompanied by the actions
and intent for each piece of Legislation.
Table 2-1

Commonwealth legislation relevant to the Proposal

Legislation

Administration

Relevance to proposed action

Environment
Protection and
Biodiversity
Conservation Act
(EPBC Act) 1999

Department of Climate
Change, Energy, the
Environment and
Water (DCCEEW)

This Act relates to the protection of Matters of National Significance.
The Proposal will be subject to assessment against the requirements of
the EPBC Act. The relevant requirements have been considered in this
assessment.

Native Title Act 1993

Attorney General

This Act aims to protect the Native Title rights of Indigenous people in
relation to land or water and for related purposes.

Aboriginal and Torres
Strait Islander Heritage
Protection Act 1984

Department of Climate
Change, Energy, the
Environment and
Water (DCCEEW)

This Act provides emergency protection for Aboriginal and Torres Strait
Islander heritage sites when all other avenues have been exhausted.

National Greenhouse
and Energy Reporting
Act 2007 (NGER Act)

Clean energy regulator

At this stage of design, the Proposal is not expected to trigger the
NGER threshold. As the Proposal and design parameters are further
developed, a new inventory should be performed to ensure compliance
with the NGER Act.

Table 2-2

Northern Territory Legislation

Legislation

Administration

Relevance to proposed action

Environment
Protection Act 2019
and Environment

NT EPA and DEPWS

The Act establishes the framework for the assessment of potential or
anticipated environmental impacts of development and ensures\ that
matters affecting the environment to a significant extent are examined and
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Legislation

Administration

Protection
Regulations 2020

Relevance to proposed action
taken into account in decisions made by the Northern Territory
Government.

Water Act 1992

DEPWS, Water
Division

This Act provides for the investigation, allocation, use, control, protection,
management and administration of water resources.
The Proposal has been granted a licence to extract groundwater under the
Act.

Northern Territory
Sacred Sites Act

Aboriginal Areas
Protection Authority
(AAPA)

This Act seeks to ensure that aboriginal cultural heritage is protected while
allowing development and use of land.

Pastoral Land Act

Pastoral Land Board

The NT Pastoral Lands Act provides a form of tenure of Crown land that
facilitates the sustainable and economic use of land for pastoral purposes,
recognise the right of Aboriginals to follow traditional pursuits on pastoral
land, provide reasonable access for public, and provide a procedure for
Aboriginal community living.
In accordance with the Act, FAFM have submitted both a Non Pastoral Use
Application and Pastoral Land Clearing application that will be assessed by
the Pastoral Land Board following the NT EPA assessment.
The surrounding, undeveloped land within Singleton Station will remain
under the current Pastoral Lease 1022.

Heritage Act

Department of
Territory Families,
Housing and
Communities
(DTFHC)

This Act relates to the protection of natural and cultural heritage. It is an
offence to damage or destroy any heritage item listed on the heritage
register.
A search of the NT Heritage Register (NT Heritage Council 2019) has been
obtained for the Proposal footprint to identify registered places or objects of
heritage significance in the footprint.

Territory Parks and
Wildlife Conservation
Act (TPWC Act)

DEPWS, Flora and
Fauna Division

Disturbance of vegetation will occur during the Proposal, where Northern
Territory threatened amphibians, birds, invertebrates, mammals and
reptiles must be protected.

Soil Conservation
and Land Utilisation
Act 1969

DEPWS, Land
Management
Division

This Act seeks to prevent soil erosion and facilitate soil conservation and
reclamation.
In accordance with the Act, an Erosion and Sediment Control Framework
has been developed for this Proposal, to mitigate potential soil loss and
erosion during the construction and operation of the horticulture and
services hub.

Weeds Management
Act 2001

DEPWS, Weeds
Branch

This Act seeks to prevent and control the spread of weeds.
In accordance with the Act, Pest and Weed Management controls have
been developed and included within the Biodiversity Management Plan
(Appendix C), which outlines the mitigation strategies to prevent the
introduction, control the spread of pests and weeds.

Waste Management
and Pollution Control
Act 1998

DEPWS

This Act promotes waste minimisation and the prevention of pollution. All
works carried out in association with this Proposal will need to meet these
objectives.
The Proposal will result in waste generation and will need to be managed
effectively to meet the objectives of waste minimisation and prevention of
pollution. A Waste Management Strategy has been developed for the
horticulture and services hub construction and operation (Appendix B)
which outlines the strategies for waste disposal and best practice waste
management.

Dangerous Goods
Act

NT WorkSafe

Dangerous goods will be handled and transported during construction and
operation of the Proposal to the requirements of the Act.

Aboriginal Land
Rights (Northern
Territory) Act 1976

Office of the
Aboriginal Land
Commissioner Prime
Minister and Cabinet

This Act relates to providing for the granting of Traditional Aboriginal Land
in the NT for the benefit of Aboriginals, and for other purposes. Facilitates
access to Aboriginal land and certain roads bordered by Aboriginal land

Land Title Act 2000

Department of the
Attorney-General
and Justice

Registering title and facilitate dealings with land.
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Legislation

Administration

Relevance to proposed action

Crown Lands Act
1992

Department of
Infrastructure Lands
and Planning

The Act provides for the administration, management and use of Crown
land in the NT.
This Act contains a reservation in favour of Aboriginal people to reside on,
use and occupy leased land in accordance with their tradition. The Act,
combined with the Lands Acquisition Act 1978 (NT) and the Pastoral Land
Act 1992 (Cth) allows for grants of land to incorporated Aboriginal
Associations, and the granting of Crown Land leases for community living
areas.

Bushfires
Management Act
2016

Bushfires NT,
Department of
Environment, Parks
and Water Security
(DEPWS)

This Act provides the framework for managing bushfire in areas outside the
Emergency Response Area of cities and towns in the NT.

The NT Land Clearing Guidelines are recognised formally under the
Planning Act and referenced in the NT Planning Scheme. These guidelines
provide information on the technical and procedural aspects of the land
clearing application process in the NT.
These guidelines were followed during the design and micorsiting of the
properly development plan and the clearing plan.

Northern Territory
Land Clearing
Guidelines

Petroleum Act 1984

Department of
Industry, Trade and
Tourism

Potential for the Proposal area to be within a petroleum exploration permit
under the application by Merlin Energy Pty/Ltd which is managed by
Central Petroleum

Public and
Environmental
Health Act

Department of Health
(DoH)

The Act and associated regulations include general sanitation, mosquito
prevention, rat exclusion and wastewater treatment systems including
sewage and sullage treatment and recycled water systems.
The accommodation and services hub will require ablutions and kitchen
facilities. Both these facilities must meet NT Dept Health requirements.

Planning Act 1999

Department of
Infrastructure
Planning and
Logistics

The planning system is set up through the NT Planning Act 1999 and
regulations.
The proposal is located on Pastoral Land and is unzoned under the
Planning Act.
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3.

Site and Proposal description

3.1

Location and regional context

3.1.1

Surrounding land use and regional context

Singleton Station is representative of the sandplain country that lies between the Osborne and Davenport Ranges,
known colloquially as the Western Davenport Plains. These plains run from Taylor Creek in the south to
Wauchope in the north and form the central component of the Western Davenport Water Control District (refer to
Figure 3.2Figure 3.2). The area is serviced by the township of Ali Curung and the roadhouses of Wycliffe Well,
Wauchope (Devils Marbles), and Barrow Creek, and comprises Singleton, Neutral Junction and Murray Downs
pastoral leases, as well as the Warrabri and Iliyarne Aboriginal Land Trusts (Figure 3.1). Typical land use is cattle
grazing on native vegetation however this is diversifying into irrigated horticulture (Figure 3.1).
Surrounding pastoral properties include Neutral Junction Station to the south, and Murray Downs Station to the
south east. Aboriginal Land Trust land borders Singleton station to the north and west and a small portion to the
south including Warrabri (NT Portion 599) and Mungkarta (NT Portion 718) to the north (Figure 3.1).
More information about the existing environment including the social and cultural environment is contained in
Section 5.

3.1.1.1

Western Davenport precinct

In 2015, a horticulture investment prospectus was developed (and updated in 2017) for Central Australia by the
Department of Primary Industry and Resources (DPIR) in consultation with the Central Australian Development
Office to encourage investments in Central Australia, with a focus on the diversification of crops and unique
opportunities to the region (Department of Environment and Natural Resources 2018). This report built upon
existing natural resource surveys conducted by the Department of Land, Planning and the Environment (2001) and
Department of Environment and Natural Resources (2018 & Burgess et al., 2016), which identified areas suitable
for horticultural and agricultural development in the Singleton, Murray Downs areas and broader Western
Davenport district.
The prospectus identifies priority areas for future development including the Western Davenport Precinct
comprising Singleton, Murray Downs and Neutral Junction stations as well as Alyawarra, Mungkarta, Iliyarne and
Warrabri Aboriginal freehold land.
The DPIR horticulture investment prospectus highlights:
–

the Territory’s distinct market advantage in Australian and overseas markets with counter-seasonal
opportunities, and

–

abundant land, where suitable water and soil resources co-exist, and a unique combination of sunshine, low
humidity, cool winter temperatures and freedom from most pests and diseases.

The prospectus goes on to describe the Western Davenport Precinct as having sandy red earths, flat surface,
deep and well drained soils highly suited to irrigated horticulture, and fresh to saline ground water available and
suitable for a range of crops. This prospectus has been followed up by detailed land resource investigations
conducted by Northern Territory Government as part of the Mapping the Future initiative to support land planning,
reduce investment decision risk and encourage the private sector to do business in the region (DEPWS 2016b).

3.1.1.2

Western Davenport Water Allocation Plan

Singleton Station lies within the Western Davenport Water Control District which was declared a Beneficial Use
Area under the Water Act in 2007 (Northern Territory Government 2018). It covers an area of almost 24,500
square kilometres and is located approximately 150 kilometres south of Tennant Creek. The Western Davenport
Water Advisory Committee was established in 2017 to advise the Northern Territory Controller of Water Resources
on the allocation and management of ground water resources in the Western Davenport Water Control District.
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The Minister declared the Western Davenport Water Allocation Plan (WAP) 2018 - 2021 in December 2018, hence
FAFM’s application for a Water Extraction Licence was in the context of the declared WAP 2018-2021
(Department of Environment, Parks and Water Security 2021).
The 2018-2021 WAP is based upon a substantially improved scientific basis to the previous WAP. Key
improvements are:
–

a new groundwater model (CloudGMS 2017)

–

additional hydrogeological information based upon the results of drilling, remote sensing data, groundwater
monitoring programs and information from production bores

–

consultation with the Traditional Owners which has highlighted the importance and some of the conservation
requirements for cultural values reliant on water resources

–

research and interrogation of data on the existence and requirements for protection of groundwater
dependent ecosystems (GDEs).

The WAP estimates sustainable yield for groundwater for the Western Davenport Water Control District as a whole
as 168,405 ML/year, of which 138,405 ML/year is available for extraction for beneficial uses other than
environmental and cultural. Three management zones have been recognised as being hydrogeologically distinct
environments. These are the Davenport Ranges, the Southern Ranges and the Central Plains.
Singleton Station overlies both the Davenport Ranges and Central Plains management zones with the boundary
between the two trending NW-SE and roughly dividing the property into equal parts. Groundwater resources in the
Davenport Ranges zone are not suitable for horticulture development and therefore any proposed development at
Singleton will need to take place in the SW half of the property to intercept the Central plains management zone.
Water for the Proposal would be drawn from the Central Plains “General Pool” of 60,879 ML/year. It should be
noted that when the WAP was declared in 2018, 5,550 ML/year was already allocated from this “General Pool”,
leaving 55,429 ML/year not allocated at that time. However according to Section 5.3.2 of the WAP, only around
30% of that currently licenced allocation has historically been used. The breakdown of the consumptive pool is
shown below in Table 3-1. At the time of preparing this referral document, 50,404 ML/year had been allocated
from the Central Plains General Pool, inclusive of FAFM’s licence.
On 15 November 2021, FAFM were granted a 40,000 ML/year allocation (WDPCC10358), as part of a water
extraction licence that will be sourced from the Western Davenport, Central Plains “General Pool” of
60,879 ML/year.
Table 3-1

Ecologically sustainable yield and consumptive pool – Groundwater (ML/yr)

Davenport Ranges

Central Plains

Southern Ranges

Total

Estimated Sustainable Yield

15,065

112,720

40,620

168,405

Environmental and cultural uses

4,000

25,000

1,000

30,000

Consumptive uses

11,065

87,720

39,620

138,405

Consumptive pool

11,065

87,720

39,620

138,405

Public water supply

0

500

60

560

Rural stock & domestic (unlicenced)

90

250

150

490

Other licenced beneficial uses

10,975

86,970

39,410

137,355

General pool (agriculture, industry,
aquaculture, cultural beneficial
uses)

7,682

60,879

35,469

104,030

Strategic Aboriginal Water Reserve
(sub-classes agriculture, industry,
aquaculture, cultural beneficial
uses)

3,293

26,091

3,941

33,325
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3.1.2

Transport infrastructure

Stuart Highway is the principal arterial road in the transport network. The Stuart Highway is a Department of
Infrastructure, Planning and Logistics (DIPL) controlled arterial highway connecting Darwin in the Northern
Territory to Port Augusta in South Australia (GHD, 2022). The Stuart Highway is already a major roadway, used for
freight and tourism and is part of the National Land Transport Network.
As with other rural highways, the Stuart Highway is a typical one lane highway for each direction of travel, with
additional turning lanes at key intersections and a posted speed limit of 130 km/h in open areas. Speed is reduced
as appropriate around townships.
A Greyhound bus stop is located approximately 700 m to the north of Ali Curung Road.
The Alice Springs – Darwin Railway line crosses the Proposal area near the eastern boundary. Around 1-2
northbound trains and 1-2 southbound trains occur daily.
Figure 3.2 shows the transport network surrounding the Proposal area.
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3.1.3

Proposal area

FAFM has acquired Singleton Station to provide the location for a large-scale horticultural Proposal known as the
Singleton Horticulture Project (the Proposal or the Singleton Farm). Singleton Station is a 294,000 ha property
held under Perpetual Pastoral Lease 1022 on NT portion 653, located approximately 130 km south of Tennant
Creek within the Barkly Region in the semi-arid zone of Central Australia in the Northern Territory. The current
land use is cattle grazing on native vegetation and the nearest community is Ali Curung about 35 km south-east of
the Proposal area. The location of the Proposal is shown in Figure 3.3 and clearing details are provided in
Table 3-2.
Whilst Singleton Station spans both sides of the Stuart Highway, the Proposal area is proposed to be located only
on a portion of Singleton Station on the western side of Stuart Highway to intercept the Central Plains
Management Zone under the WAP. The centre of the Proposal area is estimated to be at coordinates 134.099739,
20.83158.
Singleton Station has access to key infrastructure including power, road and rail. The development area lies
approximately 5 km to the east of the Amadeus Basin to Darwin Gas Pipeline, approximately 6 km to the west of
the Alice Springs to Darwin Railway and approximately 7 km to the west of the Stuart Highway.
Table 3-2

Proposal location and clearing details

Location

NT portion 653, located approximately 130 km south of Tennant Creek

Station

Singleton Station

Lease

Perpetual Pastoral Lease 1022

Parcel size

294,000 ha

Land tenure and zoning

Pastoral land

Proposed clearing area

4037 ha

Previously approved clearing area

Approximately 14 ha (4 ha of which falls within proposed clearing area) for access
tracks (No regrowth and is currently maintained).
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3.2

Description of the proposal

3.2.1

Proposal overview

The primary focus of the Proposal is the development of approximately 3,300 ha of intensive irrigated fruit and
vegetable horticulture on the property (see Section 3.3). When fully developed, the Proposal will require more than
150 permanent employment positions including 110 for the farm itself and around 40 in support services.
When fully developed more than 1350 seasonal workers will also be required in the peak harvesting period. There
will be opportunities for local indigenous people in the farm itself, support services as well as environmental
monitoring roles.
The establishment of a large producer in the region could assist the establishment of a development precinct in the
region as identified in Recommendation A1 in the Territory Economic Reconstruction Commission Final Report
(NTG 2020).
The scale of the Proposal determines that about 70% of the produce will be exported, supporting the NT
Government’s objective to increase export income from the NT. FAFM has negotiated Heads of Agreements with
major produce distributors for more than 70% of the anticipated production.
New farm infrastructure will include packing facilities, cold storage, machinery workshops and management
facilities. The wider region will also benefit from the upgrading of existing power supply from Tennant Creek as
well as the development of back-up power supply, and the installation of modern telecommunications
infrastructure (see Section 3.3.1).
The Proposal will need communication connections for farming infrastructure such as packing sheds, cool rooms,
solar farm (separate approval). The horticulture component of the Proposal would need connections for pumping
bores, monitoring points, CCTVs, and Irrigation systems.
FAFM has been discussing with service providers for provision of high-speed connections to the Proposal. The
high-speed connection to the Proposal would benefit other agriculture developments in the region, and may also
be extended to Ali Curung township, benefiting the local indigenous community.

3.2.2

Key features

The key elements of the Proposal include:
–
Horticultural production comprising of:

–

–

•

Two production blocks (containing smaller horticultural blocks)

•

Borefield area for bore pads and access tracks

Accommodation and services hub including:
•

Permanent/seasonal staff accommodation

•

Packing and processing centres, including cold storage, workshop and machinery sheds

•

Power supply and telecommunications infrastructure

•

Stormwater and wastewater network systems

•

Potable water supply system including bores, water mains, storage, disinfection and reticulation

Internal access tracks and main road access to Stuart Highway

Key features of the Proposal are shown in Figure 3.4 and Table 3-3 below details the total clearing area required
for each component of the Proposal.
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Table 3-3

Proposal elements and associated clearing area

Proposal element

Purpose and location

Clearing area

Accommodation
and services hub

The accommodation and services hub is shown in Figure 3.5, and
includes the following facilities:
– Accommodation for 150 permanent staff and families, and up to 1350
seasonal staff which consists of:

40 ha

–
–
–
–
–
–
–
Horticultural
operation

Access tracks

•

3 Bedroom houses

•

Shared apartments

• Shared accommodation
Shared services (dining hall, laundry facilities, gymnasium, recreation
buildings)
Packing and processing
Cold storage
Workshops and machinery sheds
Power supply (potential solar farm)
Telecommunications
Water and waste services

Production Blocks: Two production blocks located west of Stuart
highway. These production blocks encompass the smaller horticulture
plots. The clearing area has accounted for additional land for access
tracks, laydowns areas and bore pads in the western production block.

3849 ha

Horticultural plots: Cropping areas only. Excluding access tracks,
fencing, firebreaks and any additional land requirements for operation.

3,300 ha (included in the
production block clearing
total)

Borefield: Area for bore pads and access tracks

4 ha Eastern borefield
(excluding Class B
access tracks)
5 ha Western borefield.
Western borefield is
largely contained within
the production blocks

–

55.6 ha

–
–

Road type A (refer to Figure 3.4) (main road access, to provide
second point of access to Stuart Hwy and will improve traffic
management options between production blocks
Road type B (refer to Figure 3.4) (Additional road access to minimise
travel time between the two production blocks)
Road type C (refer to Figure 3.4) (Boundary road of each production
block and throughout eastern borefield block)

Fencing

A 4 m buffer has been applied to all fencing

9.65 ha
This area is
encompassed within the
Productions blocks total
clearing area

Fire Breaks

An 8 m fire break has been applied to the boundary of all Proposal
elements

79.02 ha
This area is
encompassed within the
Productions blocks total
clearing area

3.3

Proposal components

3.3.1

Accommodation and services hub

A services hub will be developed within the area between the railway line and the Stuart Highway, which will
include accommodation, machinery, workshops, packing and cold storage facilities (Refer to Figure 3.5).

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

21

The Proposal will require accommodation, community infrastructure and services to support the needs of the
business, its employees and the local community. Some of the key attributes of these community and service
requirements include:
–

Living facilities (recreational, amenities etc) for 150 permanent staff and families, and up to 1350 seasonal
staff

–

Packing and processing facilities

–

Cold storage

–

Workshops and machinery sheds

–

Power supply

–

Telecommunications

The accommodation specifications have been prepared in accordance with the following guidelines:
–

Northern Territory Government Employee Housing: Design Guidelines (March 2013)

–

Seasonal Workers Program Employer Guidelines (April 2022)

–

Northern Territory Department of Health Guidelines for Public Accommodation (March 2016)

In addition to the accommodation and associated amenities, additional common facilities include:
–

Kitchen/Dining

–

Wet mess

–

Laundry services

–

Gymnasium

–

Administration buildings

–

Waste handling and recycling centre

–

Medical and emergency facilities

3.3.2

Horticulture operation

FAFM proposes to develop 3,300 ha of intensive, irrigated horticulture on Singleton Station. The proposed
development will require a total clearing footprint of approximately 4,037 ha comprising two production blocks
comprising several smaller horticultural plots, a bore field and access roads.
The horticulture operation will be situated east of the Amadeus Basin to Darwin Gas Pipeline (closest production
block is approximately 5 km to the east), and to the west of the Alice Springs to Darwin Railway (closest block
approximately 6 km to the west), and to the west of the Stuart Highway (closest block approximately 7 km to the
west). The size and location for the horticulture operation is shown in Figure 3.4.
The horticulture operation will be developed in a staged approach as detailed in Section 3.4.
A detailed analysis of crop and market distribution options for horticultural production at Singleton Station has
been conducted for the Proposal. A summary of the outcomes of the crop selection, crop trials and market
analysis is provided in Appendix D.
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Table 3-4

Plot and crop layout information

Stage

Stage 1

Precinct

Plot 1

Fodder

240

Trial Crops

Trial Crops

20

Dried grapes

Dried grapes

250

Mandarins

Mandarins

250

500

Onions

Onions

80

240

Carrots

Carrots

80

Rockmelon

Rockmelon

80

Table grapes

Table grapes

200

Mandarins

Mandarins

150

Plot 5

Mandarins

Mandarins

400

Plot 6

Mandarins

Mandarins

400

Plot 7

Table grapes

Table grapes

400

Dried grapes

Dried grapes

250

Rockmelons

Rockmelons

100

Avocados

Avocados

200

Jujube

Jujube

200

Plot 3

Stage 3
Stage 4

Plot 4

Plot 8
Plot 9

Total clearing area
for each plot (ha)
440.78

260
552.88
309.24

824.99
750
881.91
800
839.10
750

3,300

Total

3.3.3

Total cropping
area per precinct
(ha)

Fodder

Plot 2

Stage 2

Crop type

3,848.89

Borefield and access tracks

The Proposal relies upon the 40,000 ML/year groundwater extraction allocation (Licence No WDCP10358;
Appendix E), that will be sourced from the aquifers underlying the Central Plains zone via a borefield (see Figure
3.4). The borefield, when fully developed after Year 9, will include an estimated 144 bores (80 of which fall within
the horticulture development area, and 64 that fall outside of this).
The construction of the borefied will be incremental and in line with the staged water allocation and Proposal water
usage. Further detail for this staging plan is provided in section 3.4.The details of the borefield are provided in
Table 3-5.
The spatial configuration of the borefield and its extraction methods and management strategies have been
carefully designed to avoid, minimise and reduce potential environmental and social impacts, particularly in
relation to groundwater dependent ecosystems.
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Table 3-5

Borefield details

Detail

Unit

Pumping capacity

80%

Estimated monthly yield (per bore)

32 ML

Peak monthly demand (average rainfall year)

4570 ML

Yearly demand including contingency (average rainfall year)

40,000 ML

Estimated number of bores required for crop irrigation (dry
year)

144

Bores required for secondary water use

2

Estimated required bore spacing (500 m)

1 per 0.25 Km2

Required area for bore field (including access tracks)

Approx, 12.31 Ha (5 ha of which falls within the horticultural
development area on the Western bore field)
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Figure 3.5

Indicative layout of accommodation and services hub
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3.4

Construction

The following methodology has been developed to provide an indication of the key activities required for
construction of the Proposal. Detailed work method statements for the construction of the proposal and associated
features will be prepared prior to construction.
The methodology herein would be reviewed and confirmed by the construction contractor prior to works
commencing. Construction works would be carried out in accordance with the relevant mitigation and management
measures provided in this Referral.

3.4.1

Work methodology

Construction works will be undertaken in key stages as described following, including anticipated key activities for
each stage:

Site establishment and preparation
Site preparation will commence across the development area to allow for the timely installation of roads, drainage,
cabling, and infrastructure. Site preparation and establishment plan is provided in Appendix F, and will generally
involve the following:
–

Establishing site access and internal roads for delivery of machinery and equipment

–

Site clearing and removing any existing infrastructure on site (e.g. haysheds, water tanks) which are not to be
retained

–

Felling of vegetation and slashing and/or removal of paddock trees or vegetation approved for removal

–

Adjustment to existing transmission line and associated infrastructure to upgrade transmission connection

–

Removing existing internal fences (if required)

–

Establishing ancillary facilities including the site compound, laydown areas and temporary contractor facilities.

–

Installing environmental controls.

Construction of horticulture operation
–

Earthworks and installing fencing

–

Levelling and contouring

–

Installation of irrigation infrastructure

–

Establishment of borefield

–

Installation of powerlines to borefield

–

Levelling, contouring and installation of banks for diversion of floodwaters

–

Planting of permanent crops, annual crops and fodder

–

Planting of long-term wind breaks

Construction of Accommodation and services hub
–

Establishment of internal road network

–

Installation of pre-fabricated materials

–

Construction of processing facilities

–

Connection to services

Site rehabilitation
Site rehabilitation would include removing temporary construction facilities and rehabilitation of disturbed areas.
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3.4.2

Construction resources and infrastructure requirements

Workforce
It is estimated that a workforce of between 20 and 100 workers would be required for varying construction
activities, including land preparation, bore drilling and irrigation installation.
It is expected that the majority of workers would be sourced from towns within the Northern Territory including
Tenant Creek, Alice Springs and Darwin. The workforce will initially be accommodated at Wycliffe Well Holiday
Park.
It is planned that prior to construction of the accommodation and services hub, temporary accommodation and
facilities would be set up or upgraded at Wycliffe Well Holiday Park to provide accommodation for up to 100
workers, administration office, and support services.

Plant and equipment
Equipment used during construction would include:
–

Earth-moving equipment for civil works
(excavators, graders, vibratory rollers, backhoe,
dozer).

–

Front end loader.

–

Small piling or drilling rigs for installation of the
posts of the solar arrays.

–

Diesel generators.

–

Trucks – concrete, delivery, water, waste.

–

Light vehicles.

–

Forklifts.

–

Cable trencher or excavator.

–

Cable laying equipment.

–

50 tonne mobile crane.

–

Tractor, rippers, ploughs

–

Seeder

–

Trailer

–

Bedformer

–

Plastic layer

–

ATV’s

–

Sprayers

–

Chain trencher

The actual plant and equipment used at each work area within the proposal site would be refined during the
detailed design stage and upon appointment of the construction contractor.

Compound and laydown areas
A temporary construction compound would be established on site. The temporary compound would include a site
office and amenities. The indicative location of the compound would be confirmed during detailed design. The
construction office and staff amenities building would include the following facilities:
–

Bathroom facilities

–

Changing rooms

–

Administrative office

–

Undercover storage area.

Designated laydown areas would be developed on site for the delivery and storage of materials. Temporary
hardstand areas, consisting of compacted gravel or similar, would be constructed and then progressively
rehabilitated when no longer required. The location would be determined during detailed design and construction
planning. All laydown areas would be located within the proposal site.

3.4.3

Construction program and timing

Construction hours
Construction hours will be in accordance with the Northern Territory Noise Management Framework Guidelines
(2018).
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Construction timeframe
The initial land preparations and Proposal set up is expected to take about 9 months, and Proposal development
and construction activities would continue over the four stages of the proposed Proposal (over a 9 year period).
Subject to obtaining the required approvals to commence construction of Stage 1 in 2023, the bulk of the initial site
preparation and establishment of Stage 1 is expected to be completed in the second half of 2023, and
establishment of each stage of the Proposal would take about three months for farm establishment and installation
of accommodation and additional amenities required for the expanding workforce.
The proposed Proposal development and ongoing operations of the Proposal is summarised in Table 3-6. These
have been grouped by the staged approach and identify the ongoing Proposal expansion that is taking place over
the 4 stages of development while part of the established farm is in operations phase.
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Table 3-6

Proposal Development activities and ongoing operations

Stage

Year

Construction
workforce

Workforce
Permanent

Workforce
Seasonal

Accommodation
requirements

Property development
(construction)

Ongoing operations

Water
allocation

1

0-3

34

40

40

–

–
–
–

Land preparation
Establishment of irrigation
Installation of farming
infrastructure
Crop establishment and planting

Ongoing farm
maintenance and
harvesting of the following
horticultural plots:
– Plots 1 to 3

12 788
ML/yr

Land preparation
Establishment of irrigation
Installation of farming
infrastructure
Crop establishment and planting
Establishment of
accommodation and associated
amenities

Ongoing farm
maintenance and
harvesting of the following
horticultural plots:
– Plots 1-5

22 845
ML/yr

Land preparation
Establishment of irrigation
Installation of farming
infrastructure
Crop establishment and planting
Establishment of
accommodation and associated
amenities

Ongoing farm
maintenance and
harvesting of the following
horticultural plots:
– Plots 1-7

31 779
ML/yr

Land preparation
Establishment of irrigation
Installation of farming
infrastructure
Crop establishment and planting
Establishment of
accommodation and associated
amenities

Ongoing farm
maintenance and
harvesting of the following
horticultural plots:
– Plots 1- 9

40 000
ML/yr

Offsite – Wycliffe
Well

–
2

4-5

50

80

250

–
–
–

3

6-7

67

120

850

–
–
–

4

8-9+

59

150

1350

–
–
–

16 houses (family)
32 shared
apartments
73 shared
accommodation and
amenities

–
–
–

8 houses (family)
16 shared
apartments
140 shared
accommodation and
amenities

–
–
–

6 houses (family)
12 Shared
apartments
125 shared
accommodation and
amenities

–
–
–

–

–

–
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3.4.4

Construction traffic and access

Construction traffic numbers
It is expected that there will be a marginal increase in both light and heavy traffic during the construction phase of
the Proposal as the construction phase is spread over 9 years with typically quarterly mobilisation of prefabricated
buildings, plant and equipment. It is anticipated that an average of 40 semi-trailers per annum will transport
construction materials and prefabricated buildings to the Proposal site. Peak periods of up to 5 semi-trailers per
day would be expected during the height of construction.

Construction parking
All vehicles used by construction workers will be parked in designated car parking areas on site. These areas will
be determined during detailed design and construction planning and will be identified in the traffic management
plan to be prepared for the Proposal. Shuttle bus services will be provided for construction workforce. Bus services
would be provided for the workforce from the nominated accommodation to the farm.

Construction access
The development area will be accessed via a new road which will intersect with the Stuart Highway. The access
road will run generally east-west from the Stuart Highway, along the north of the accommodation and services hub
crossing the Alice Springs – Darwin railway line and continuing to the farm precinct.

3.5

Operation components

Operation activities will include:
–

Irrigation of crops

–

Fertiliser applied by fertigation with irrigation or through foliar spray.

–

Pest/Disease Control

–

Training and Pruning of plants

–

Replacement of plants as required

–

Removal/Recycling of waste

–

Processing and packing of harvested produce

–

Storage on site and transportation of produce to market destinations

–

Land is tilled, sowed, and harvested for horticultural crops to grow

–

Pest control

–

Water abstraction schedule

–

Routine visual inspections

–

Replacement of equipment and infrastructure as required

–

Maintaining firebreaks

3.5.1

Operational timeline

The Proposal will be developed in four stages with production scaled up over a 9-year period. FAFM is working to
a program, subject to obtaining the required approvals to commence construction and farm establishment in mid
2023.
The horticultural plots will be cleared and planted in stages, as described 3.4.2, however, calendar years may
change depending on timing of approvals for water licence stage allocations and land clearing. Proposal
development will focus on establishing an initial area of production, with production scaled up over time, in-line
with water licensing and availability. This approach has been designed to allow for adaptive management and to
allow for ongoing learning in terms of technology selection and management of environmental factors including
water in addition to cropping aspects.
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3.5.2

Equipment

Indicative plant and equipment requirements for operation of the proposal include:
–

Farming equipment

–

Electricity generator (diesel backup unit)

–

Farm Management systems

–

Sprayers

–

Irrigation system

–

Tractors

–

Trucks

–

Ploughs

3.5.3

Workforce

It is estimated that about 150 permanent staff and 1350 seasonal staff will be employed for operation once the
proposal is fully developed (9+ years). Table 3-6 outlines the total cumulative staff for each stage of the proposal.

3.5.3.1

Permanent staff

The proposal will be operated by a range of full-time staff for general farm management, crop management and
farm maintenance. The list of skilled staff required for operation of the proposal is outlined in Table 3-7.
Table 3-7

Roles for skilled operational workforce

Staff

Role

Permanent staff for general farm
management

–
–
–
–
–
–
–
–
–
–
–

General Manager
Agronomist
Entomologist
Environmental Manager
Water Resources Manager
Compliance/OH&S
Logistics/Supply
Human Resources
Offsite bookkeeper
Administration
Accountant

Permanent staff for crop operational
management

–
–
–
–
–
–

Farm Management
Assistant management
Leading hand
Irrigation managers
Irrigation assistant
Permanent labour

Permanent staff for maintenance

–
–
–
–
–
–
–

Maintenance Manager
Diesel mechanic
Engineer
Electrician
Land management rangers
General building maintenance
Assistants and cleaners

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

33

3.5.3.2

Seasonal labour

About 1,350 seasonal workers will be required during operation. Seasonal workers will be sourced from seasonal
workers programmes, including the Pacific Australia Labour Mobility scheme, Working Holiday Makers (WHM)
program or domestic travellers seeking work. Local residents, including residents of Indigenous communities,
could also be a source of labour, for which funding would be made available for training.

3.5.4

Workforce accommodation

The accommodation and shared faculties will be constructed in accordance with the following guidelines:
–

Northern Territory Government Employee Housing: Design Guidelines (March 2013)

–

Seasonal Workers Program Employer Guidelines (April 2022)

–

Northern Territory Department of Health Guidelines for Public Accommodation (March 2016)’

The staged approach for accommodation is provided in Table 3-6 and details of the accommodation types are
provided in Table 3-8.
Table 3-8

Workforce accommodation types

Stage

Year

Accommodation type

Stage 1

0-3

Offsite – Wycliffe Well

Stage 2

4-5

–
–
–

3 Bedroom houses (family)
2 Bedroom apartment (shared)
Shared accommodation and amenities

Stage 3

6-7

–
–
–

3 Bedroom houses (family)
2 Bedroom apartment (shared)
Shared accommodation and amenities

Stage 4

8-9+

–
–
–

3 Bedroom houses (family)
2 Bedroom apartment (shared)
Shared accommodation and amenities

During Stage 1 development of the Proposal and prior to the construction of the service hub, temporary
accommodation and facilities would be set up or upgraded at Wycliffe Well Holiday Park to provide
accommodation for up to 100 workers. This temporary accommodation would be 2 or 3 bedroom shared
apartments. The portable apartments and amenities would be built off site and installed at Wycliffe Well Holiday
Park.

3.5.5

Hours of operation

Operation of the Proposal will be during daylight hours for a majority of the farming activities. Due to heat and
climatic conditions some operations will be at night, including:
–

spraying plant protection products that are not to be applied during heat of the day.

–

fodder operations of spreading and cutting, baling may go into the night.

Irrigation will be 24 hours a day during peak climatic heat periods.

3.5.6

Cropping schedule

Figure 3.6 below presents the expected annual cropping schedule for the farm, indicating time and duration for
tasks including planting (for annual crops), pruning (for tree/vine crops), and harvesting (for all crops). This
analysis has been used to determine staff and machinery requirements.
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Figure 3.6

Annual cropping schedule for full crop production
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3.5.7

Water requirements and staging program

The Proposal is reliant on the 40 GL per annum groundwater extraction licence (Licence No WDCP10358;
Appendix E) that was granted by the Northern Territory Government in 2021. This water will be sourced from the
Western Davenport Water Control District for which details were provided in Section 3.1.1.1.
A staged planting program will be carried out in parallel with the overall Proposal staging plan over nine years with
a borefield progressively being constructed (as detailed in section 3.3.2), noting that the maximum water demand
will be achieved three to four years after Year 9 crop planting when trees approach maturity.
The program is designed to achieve a steady scale-up of production, beginning with a small number of bores and
centre pivots supporting horticultural trials as well as irrigated hay/fodder production. Over the course of 9 years
horticultural production will be steadily scaled up, to utilise full 40,000 ML allocation (as listed below and shown in
Figure 3.7).
–

Years 1-3: ≤12,788 ML

–

Years 4-5: ≤22,845 ML

–

Years 6-7: ≤31,779 ML

–

Years 8-9 ≤40,000 ML

Figure 3.7 outlines the stated water allocation and Proposal water usage. The Proposal water usage may be
subject to change as the Proposal is further developed and refined.

Figure 3.7

3.5.8

Proposal water usage

Power supply during operation

The estimated operational power demand for the proposal is provided below:
–

Processing infrastructure – 2000kVa

–

Community infrastructure – 2000kVa

–

On farm and Water infrastructure – 1500kVa

The total generation capacity required for operation of the proposal is between 6 and 8 MW.
There is an existing 22 kV powerline that terminates in Ali Curung and runs in close proximity to the proposal site.
Supply for the proposal could be delivered from Tenant Creek Power Station via the extension of 22 kV line and a
new 12 MVA substation.
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Based on the current capacity and usage of Tenant Creek Power Station, there is adequate capacity to service the
proposal.
The potential for the proposal to be powered by a photovoltaic (PV) solar power generation is being investigated
as a viable and cost-effective option for the development. The installation of solar PV at the proposal site would
supplement supplied mains power and provide opportunities to distribute power back into the grid, including to
local communities and other users. The construction and operation of a solar has been excluded from this
approval, but the land required has been accounted for in the future development of the accommodation and
services hub.

3.5.9

Borefield

Location
The location and configuration of the borefield has been carefully designed to avoid, minimise and reduce potential
environmental and social impacts, particularly in relation to groundwater dependant ecosystems.
Configuration of supply
The groundwater model developed by Cloud GMS (Appendix Y) has been used to assess a range of borefield
configurations and pumping scenarios and their modelled groundwater drawdown extent during Proposal
operation and after pumping ceases i.e. during the water level recovery.
In addition to the requirement to not exceed 30% negative impact on GDEs, as discussed in Section 7.2, key
considerations for the various borefield scenarios include:
–

Careful micro-siting of borefields to minimise both initial clearing of and ongoing drawdown impacts to primary
areas of sandplain and alluvial GDVs.

–

Careful micro-siting of borefield to minimise potential impacts to sacred sites

–

Crop development in nine discrete horticulture plots, with the borefield partly contained within this clearing
extent

–

Bore spacing within the sub-fields at approximately 500 m, which improves the efficiency of water distribution
to the crops without excessive interference between bores.

–

Buffer zones between all horticulture plots

–

Crops that have a higher water demand located further from identified GDE areas than those with less water
demand, thus reducing the GDE impact

–

Additional bores required to service the community and service hubs will be located outside the main
production borefields.

The borefield therefore consists of 144 bores divided into 9 plots with bore numbers from 12 to 20 per plot and 2
additional bores for the accommodation and service hub. The 9 plots are sequentially developed over an 8 year
period as per the Proposal development schedule (see Table 3-6) with full water demand achieved in Year 12. The
borefield will be pumped for a further 18 years (total pumping duration 30 years) and then operations will be halted
and the groundwater system allowed to recover. This recovery has been modelled over an additional 30 year
period.
Borehole pumping rate
A pumping rate of 1 mega litre (ML) per day per bore depending on which aquifers are targeted, has been
assumed. In practice it is likely that the yield of individual bores will vary due to changes in geological conditions
but it is anticipated that an average of 1 mega litre (ML) per day per bore will be achievable from boreholes
targeted at the shallow or deeper aquifers. Pumping tests will be carried out at a more detailed stage of design to
confirm the sustainable yield of boreholes on site.
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3.5.9.1

Environmental factors

The groundwater extraction licence is granted with a number of conditions precedent, which pertain to the
management of potential impacts to the environment, including those associated with groundwater dependent
ecosystems (GDEs).
Information provided by DEPWS on the existing groundwater conditions, along with a methodology for identifying
GDEs, has been used in a complex process to assess the impact of pumping on the GDEs across Singleton
Station and surrounds. This process involved modelling 45 different bore field layouts and pumping regimes and
calculating their impacts on GDEs. The chosen layout complies with the NT Government’s criteria for GDE
protection and will be monitored and, if necessary, adjusted through the implementation of a comprehensive
Adaptive Management Plan, provided in Appendix G.
Further discussion around the environmental factors associated with the Proposal water resources are detailed in
Section 7.2.

3.6

Transport and logistics

Produce harvested on the farm will be packed and stored on-farm before being transported off the site by trucks.
Produce can be distributed to domestic markets entirely by road, or via rail after transfer at Alice Springs or
Tennant Creek. Produce can be exported from Darwin, Adelaide or Brisbane, via sea or air.
The following sections provide details for the steps involved in transporting produce from the field to markets.

3.6.1

Packing, storage and cooling

Following harvest, produce will be transferred to an on-farm packing facility for sorting, grading and packing into
cardboard cartons (e.g. 5.5, 9.5 or 20 kg) and loaded onto pallets. Alternatively, some crops may be packed
directly into cartons in the field. Once packed, produce will need to be stored on-farm and cooled to an appropriate
temperature to prevent deterioration, before being freighted.
FAFM estimate approximately 3,500 m2 of cold storage space will be required, based on the assumptions below in
Table 3-9.
Table 3-9

Annual production and storage requirements

Total Annual Production

Approx. 100,000 tonnes

Average time of storage

3 weeks (conservative estimate, a large proportion of
produce may be shipped within 2 days)

Required storage volume

Approx 5,500 tonnes

Required cold storage footprint

Approximately 3,500 m2

3.6.2

Transport

Domestic markets
When ready to be transported to market, produce will be loaded into refrigerated (where necessary) containers
and transported by truck. Produce may be distributed to domestic markets entirely by road, or via rail after transfer
at Alice Springs or Tennant Creek.
Export
Produce may be exported from Darwin, Adelaide or Brisbane, via sea or air. Produce may be transported to
port/airport in refrigerated shipping containers by road. Rail transport is available from Alice Springs and Tennant
Creek, however consultation suggests transporting produce entirely by road would be more efficient and would
avoid extra handling.
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Darwin is closer to Singleton Station than Adelaide and is particularly well positioned for servicing South-East
Asian countries, however it is cheaper to truck produce south to Adelaide than north to Darwin, due to limited back
loading of trucks.
Air freight
Air freight is more expensive than sea freight however may be a worthwhile option for exporting high value
produce which is more fragile and with a shorter shelf life e.g. mangos and table grapes.
As with sea freight, Adelaide is likely to be most suitable port for air freight. In the future, there may be options to
export directly via Alice Springs airport, via chartered flights.

3.7

Waste management

Waste generated during farming operations include:
–

Recyclable and general wastes – Packaging wastes, including plastics, timber pallets, cartons, and
cardboard.

–

Listed wastes – Oils, solvents, chemicals, and tyres from mechanical maintenance.

–

Organic wastes – the farm will produce 48,000 tons/per year of citrus fruit, which about 10% or about
4,800tons of the citrus fruit may become organic waste.

Waste types generated during operation of the accommodation and services hub include:
–

Domestic

–

Retail/commercial

–

Industrial

–

Medical

Based on suitable waste handling and disposal, the key waste infrastructure options being considered for the
proposal are summarised below.

3.7.1

Solid waste

As per the Waste Management Strategy for the Northern Territory 2015–2022, the Proposal will adopt an
integrated approach to waste management, including avoidance, recycling, reuse, treatment and disposal as
described below.

3.7.1.1

Lined onsite landfill

Disposal of general waste (i.e. putrescible) to an onsite lined landfill is the preferred option over offsite disposal as
offsite disposal would result in significant transport costs. The landfill would be constructed and designed in
accordance with NTG (2010) and NT EPA (2013). A landfill designed for greater than 1,000 people would require
an Environment Protection Approval and Licence. The permanent workforce will not exceed 150 people but in the
final stage of the development, the seasonal workforce will peak at an estimated 1350 people. At this time, there
may be a requirement to licence the landfill.

3.7.1.2

Waste transfer Station

While a landfill is considered the most suitable option for management of general waste, the establishment of a
waste transfer station and organics processing facility would redirect recycling and organic waste away from
landfill.
This facility would be key to the management of waste streams produced onsite. This would allow for collection of
recycling waste at a central location at the site prior to transport to an offsite facility. The waste transfer station
would be designed to accept wastes likely to be generated from the site, which may include general wastes, white
goods, E-wastes and metal scraps.
Listed wastes can also be accepted and stored at the waste transfer facility prior to transport by licenced
contractors to appropriate disposal locations offsite. If listed wastes are stored and handled at the waste transfer
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facility this would require an Environment Protection Licence. The listed waste types, origin and management is
outlined in Table 3-10.
Table 3-10

Listed Wastes at the Site

Listed Waste Types and
Origin Onsite

Management

Chemicals
– During construction and
on-going
commercial/industrial
uses of the Site.

All chemicals will be handled and stored according to the Material Safety Data Sheet
(MSDS). Other management of chemicals include:
– Relevant staff will be trained in the safe management of chemical waste.
– Designated areas specific to chemical storage areas will be identified and clearly signed.
– Chemicals will be stored in a lockable, weatherproof, ventilated facility located away from
houses and other buildings and well sign posted.
– Flames, sparks and other sources of heat in the facility will be prevented as these can
start fires and explosions (e.g. cigarettes, cigarette lighters, matches, motor mowers,
generators).
– A serviced fire extinguisher will be kept near the facility.
– Store waste chemicals and containers containing chemicals in a bunded and secure
storage area and organise regular collections of chemicals by a licenced contractor.
– Pesticide containers should be cleaned in accordance with the Agsafe Standard for
Effective Rinsing of
– Farm Chemical Containers (www.drummuster.com.au).
– Have an emergency response plan for spills, fires, and explosions. Clean up all spills
immediately.
– Empty chemical containers should be punctured to ensure they aren’t used for gathering
or storing water.
– Contractors involving chemicals to include a requirement that excess chemicals and
containers are removed from the community by the contractor.

Waste Oil
– During construction and
on-going
commercial/industrial
uses of the Site.

Waste oil from the machinery workshop and kitchens will be collected and stored in bunded
purpose-built storage facilities. A temporary solution for the storage of waste oil may include
triple rinsed IBC pods or steel drums in an enclosed shed to prevent fauna from entering and
to protect it from the rain to reduce spillage. A licenced contractor will regularly collect the
waste oil and transport it off-site to a disposal facility in Darwin.

Lead Acid Batteries
– On-going
commercial/industrial
uses of the Site

There are 12 licenced facilities across Greater Darwin, Katherine and Alice Springs that may
accept battery components, which are then sent to licenced recycling facilities elsewhere in
Australia or overseas for processing (NT EPA, 2015).
Batteries at the proposed WMF will have a designated separate location for the storage.
They will be stacked on wooden pallets and fenced on three sides to prevent them from
being knocked over, and regularly collected by a licenced contractor to Katherine or Alice
Springs.

Medical
– Medical clinic onsite.

Clinical waste is predominantly accepted at the Shoal Bay Waste Management Facility in
Darwin and materials that require incineration are transported to South Australia (NT EPA,
2015).
– Health clinics: Sharps will be placed in a rigid yellow plastic sharps containers and
when ¾ full, placed into a dedicated transporting device (yellow wheelie bin or yellow
metal box). Other clinical waste to be contained in plastic bags and stored in a labelled,
lockable yellow wheelie bin (or equivalent) for transportation to a waste management
facility.
– Medical waste should not go to landfill and incineration is not recommended (unless
approved by NT EPA)
– Individual waste: sharps and other clinical waste have the potential to cause injury or
infection and should be returned to the clinic for proper disposal.
Left over tablets or other pharmaceutical products could be a danger to other people,
especially children who may ingest them. These should be returned to the medical centre for
proper disposal.

Paints and Solvents
– During construction and
on-going

In the Territory, paints and solvents are collected at licenced waste facilities and are
exported to South Australia for treatment and disposal (NT EPA, 2015).
– Water-based paints - Dispose of solid waste by sealing it and placing it for disposal with
other solid waste.
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Listed Waste Types and
Origin Onsite
commercial/industrial
uses of the Site.

Management
–
–
–

Tyres
– During construction and
on-going
commercial/industrial
uses of the Site.

Latex-based paints - If small amounts are remaining in container remove the lid and
allow the water to evaporate in an area away from children and animals. Once the paint
is completely dry it can be disposed with general waste.
Solvent-based paints - These are particularly dangerous and should be disposed of by
sealing the containers and placing it for collection by an appropriate waste contractor.
Lead-based paints - Even small amounts of dust or chips of paint containing lead can be
a health risk. Lead based paint needs to be contained (even dry painted surfaces) and
removed to a facility licenced to dispose of lead.

Tyres will be stored and collected by a licenced contractor for their removal off-site. Where
possible, recycling opportunities will be investigated.
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3.7.1.3

Onsite Organics Processing Facility

Organic wastes will be a significant portion of the total waste produced due to the volume of organics produced
through farming. To redirect this waste stream away from landfill the construction of a composting facility is being
planned. The Proposal will seek opportunities to capture Food Organics (FO) and Garden Organics (GO) available
onsite to provide the required volumes to cost effectively implement the following solutions:
–

In-vessel aerobic composting: fully enclosed systems where organic material is converted into compost with
the presence of oxygen and the addition of carbon-based bulking agent such as wood chips

3.7.2

Wastewater

In addition to water required for irrigation of crops, water will also be utilised for domestic use, cleaning and
sanitisation, diluting crop chemicals, dust suppression and other purposes. Wastewater will also be produced from
the accommodation and services hub.
It is proposed that the wastewater system for the proposal will replicate standard Power & Water Corporation
practice for remote and small communities in the NT. These wastewater systems comprise:
–
Gravity sewer drains to PWC minimum standards notably minimum grade, up to 5 m deep.
–

Sewage pump station and rising main to wastewater treatment

–

Wastewater treatment using wastewater stabilisation ponds.

–

Effluent disposal by irrigation if evaporation rate is insufficient or capacity of ponds is reached during high
rainfall event

Design of the treatment system will be undertaken following detailed design of the farm infrastructure and
accommodation services hub. Indicative locations of wastewater treatment is provided in Figure 3.5.

3.7.3

Surface runoff and chemical discharge

Fertiliser will be applied as required by individual fruit and vegetable crops and according to regular soil and leaf
tissue testing. Fertiliser will be applied primarily via fertigation systems integrated with irrigation infrastructure.
Compared to traditional ground application of fertiliser, fertigation allows for smaller and more regular delivery of
fertiliser, often absorbed through leaf tissue. This will substantially reduce the risk of excess nutrients being
applied, leading to leaching or run-off. Moisture and nutrient monitoring systems will further minimise excessive
applications and nutrient loss.
The area is currently free from many harmful insects and diseases which will help to reduce the need for chemical
applications. Integrated pest management techniques will be applied, and all chemical use will be in accordance
with label recommendations.
In addition to the reduction in nutrient and chemical use, undesirable impacts following the construction and
development of the site will be mitigated through regulating post-development flows using relevant mitigation
methods such as detention structures.
Potential water quality related impacts will be managed with implementation of the additional mitigation measures
such as the use of bioretention systems, vegetated swales/buffers and proprietary devices.
During the construction phase, the potential exists for increases in the amount of pollutants, particularly sediment,
exported from the site. During this period, an Erosion and Sediment Control Plan will be required for the
construction phase. It is considered that the completion of construction activities in accordance with an Erosion
and Sediment Control Plan developed using latest version of the following guidelines will minimise the nature of
any adverse impacts during the construction phase and allow the design objectives to be achieved, including
IECA. 2008, Best Practice Erosion and Sediment Control - Engineering Guidelines for Queensland Construction
Sites.
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3.8

Hazardous substances requirements and handling

Hazardous materials planned in the development and operation of the proposal can be separated into the
following categories:
–

Chemicals and Fertilisers

–

Fuels/Oils and other material

The Hazardous Material Management Plan in Appendix H identifies the hazardous substances required for the
proposal, including their usage, transport and storage. The management plan will be implemented by FAFM in
accordance with Australian standards for environmental responsibility, quality assurance and produce risk
assessment.
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4.

Proposal objectives and benefits

4.1.1

Community infrastructure hub benefits

FAFM has been the catalyst behind the creation of the Western Davenport (WD) Regional Development Group,
and a WD Strategic Plan. This collaborative group has initiated several feasibility studies to further plan a pathway
towards the establishment of the necessary farm infrastructure, community infrastructure and power which can be
shared by local community and other farms in the region.
The Proposal will require infrastructure and services to support the needs of the business, its employees and the
local community. Some of the key attributes of these community and service requirements include:
–

A new accommodation and services hub at Singleton Station to provide facilities for 150 permanent staff and
families, and up to 1350 seasonal staff. The large permanent and seasonal workforce will demand quality
accommodation and community facilities. In addition to housing for the workforce, the new community will
require recreational facilities (sporting facilities, communal BBQs etc) when fully developed.

–

Packing and processing facilities,

–

Cold storage

–

Workshops and machinery sheds

–

Upgrade of the power transmission line from Tennant Creek with the potential for the construction of a local
solar farm with connection to the grid as part of a future planning approval. This will provide additional
reliability, available power for new enterprises, potentially reduce power outages to Ali Curung community and
possibly lower prices for electricity.

–

Reliable communication services. FAFM has been discussing with NBN Co for provision of high speed
connections to the Proposal. The high speed connection to the Proposal will benefit other agriculture
developments in the region, and may also be extended to Ali Curung township, benefiting the local indigenous
community.

4.1.2

Regional economic benefits

The economic benefits from this Proposal directly support the objectives of the NT Government and the Territory
Economic Reconstruction Commission as the Territory seeks to recover from the current downturn.
Production from the farm will contribute substantially to the Northern Territory economy. When fully developed,
projected fruit and vegetable production revenue at a steady state is estimated to be $200 million per annum in
nominal terms. That would increase horticultural production in the Northern Territory from $341 million by 58% to
$541 million per annum. At a national level, this would mean the Northern Territory’s horticulture production would
increase from 2.8% to 4.5% of the current overall Australian horticultural production of $ 12 billion (excluding wine
grapes).
It is projected that the fruit and vegetable farm production of $200 million will find markets internationally as well as
domestic sales. This considers that supply chain links match production growth, especially for exports through the
Port of Darwin:
–

30% (i.e. $60 million) Australian domestic consumption

–

70% (i.e. $140 million) export consumption

–

Of the 30% Australian domestic consumption approximately 20% of the 30% (i.e., $12 million) would be
consumed in the Northern Territory.

Importantly the availability of this additional Australian domestic consumption resource further underpins
Australia’s food security and self-sufficiency, especially within the Northern Territory.
The effective and efficient use of water in intensive fruit and vegetable production becomes abundantly clear when
assessed alongside other Territory industries. When compared to ‘broad acre farming’, such as that associated
with cotton or peanut farming, the production benefit and overall revenue to the Territory achieves a 5 to 10-fold
higher return per GL of water.
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Intensive fruit and vegetable production is expected to yield in the order of $2 million to $5 million revenue per GL
of water used. ‘Broad acre farming’ is demonstrated to yield in the order of $500k per GL of water irrigated. This is
in addition to additional employment per ha associated with fruit and vegetable harvesting and processing.
Overall, intensive fruit and vegetable production contributes to enhanced:
–

production of land per ha used $30k to $80k / ha

–

production revenue per GL irrigated $2 million to $5 million / GL

–

labour input per ha 0.15 FTE / ha

–

economic stability through the application of a reliable water source, expanding agriculture activity

–

increased GRP (Gross Regional Product) $200 million per year which would be a 45.8% increase of the entire
$436 million GRP of the Barkly region in 2021

Employment in Northern Territory
Employment - Construction
Construction will enhance employment in the short term, creating direct construction and farm establishment
employment at the subject site, as well as creation of support (indirect) employment in the region and NT in
general.
In particular it is estimated that the Proposal will support an average of 70 full time equivalent positions annually
through construction reaching an estimated peak of 117 full time equivalent positions in year 7 (which consists of
67 direct positions and 50 indirect full time equivalent positions) as seen in the Figure 4.1.
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Employment - Operation
Once farm establishment is fully established, there will be a shift from construction employment to operational
employment (maintenance, planting, harvest etc). The number of operational employees is projected to increase to
year 15 when it is expected a steady state will be achieved (i.e. development is complete, and tree crops reach
maturity). Employment generated at the facility would be both permanent positions and seasonal positions, given
the nature of harvesting and re-planting.
Once steady state is reached, the operation is projected to support 426 total full time equivalent employees. This
includes:
•

122 direct farm full time equivalent positions

•

37 full time equivalent seasonal positions

•

170 indirect full time equivalent positions

•

97 indirect supply chain full time equivalent positions
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Value Add to Northern Territory
Value Add - Construction
The capital expenditure during construction will also result in a total value-add to the Northern Territory economy
(Figure 4.3) of $106.44 million in 4 stages over a nine-year development period.
Value-add peaks in year 7 of construction, delivering a benefit of $19.13 million.
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Value Add - Operation
The operation phase of the Proposal will deliver an accumulated value add to the Northern Territory of $1.017
billion over the proposed 30 years of operation.
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Operational value-add estimates peak in year 15 and stabilise, delivering annual value-add of $43.3 million beyond
year 15.
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The Barkly LGA is an impoverished region with significant social and economic disadvantage. The Barkly LGA is
experiencing a declining population, a declining economy (GRP), the sustained highest unemployment in the NT,
significantly lower weekly individual and household incomes and nearly 50% of the workforce is funded by
Government(s).
The opportunity to expand the Northern Territory’s fruit and vegetable (intensive horticulture) sector presents great
value not only to the Territory’s economy but also of benefit to the regions and communities through enhanced
employment opportunities and wider economic benefits.
Traditionally, Northern Territory has achieved high economic growth through development of mining, animal
farming and tourism. While each of these present on-going support to the Northern Territory’s economic future,
long term growth can substantially benefit from expansion of the agricultural sector through intensive fruit and
vegetable production.
Development of intensive fruit and vegetable production capacity not only strengthens Territory’s economy, but
also contributes to increasing economic stability and the ‘future proofing’ of the overall economy considering
potential industry cycles or swings, such as those seen in the mining industry, seasonal effects in tourism and
skewed animal market agricultural profile. Importantly it adds to security in regional employment, training,
workforce engagement and economic development.
Produce from the Singleton Farm has the potential to establish strong markets domestically and internationally.
The Singleton Farm will provide job opportunities from not only the construction of the farm, but through the
operational phases having a sustained positive impact on local employment and skills development.
Through well considered and deliberate irrigation, intensive fruit and vegetable production, gives rise to efficient
and effective agriculture production with strong economic outcomes. In particular, the economic benefits
associated with the Proposal can leverage the Territory’s considerable resources and utilise the land management
experience of local indigenous people.
The economic impact of the Proposal is expected to be significant, with considerable contributions to regional
output, value-add, employment and household incomes.

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

48

4.2

Site selection and alternatives

4.2.1

Proposal siting

Investing in horticulture in the Western Davenport has been promoted by the Northern Territory Government over
a period of several years. Along with soil and land suitability assessments for horticulture, the NT Government
undertook a review of the water allocation plan (WAP) in the Western Davenport region which resulted in
increased water allocation for horticulture. FAFM investigated that region and acquired Singleton Station, which
overlays a significant part of the aquifer system included in the consumptive pool of the WAP.
An extensive site selection process was undertaken within Singleton Station for both the horticulture development
and the services hub. Singleton Station is approximately 300,000 Ha in size, so there was some flexibility in the
actual siting of the Proposal within the property boundaries. The majority of the Station will continue to run cattle.
The carrying capacity for cattle is significantly higher east of the highway and west of the Davenport Ranges. Much
of this area is also more heavily vegetated. It was therefore concluded that the Proposal should be sited west of
the highway in land that is assessed as suitable for the horticulture development, but less suited to stock. Other
considerations in the proposed siting of the Proposal included:
–
–
–
–
–
–
–

Avoidance of sacred sites
Suitability of soil and topography for the cropping
Aim to minimise the amount of clearing of larger trees
Siting of crops as close as practical to bores, with the bore field optimised based on groundwater modelling
Ready access to the Stuart Highway, but not overtly visible from the highway
Access to the mains power which crosses the property near the highway
Use of existing tracks where possible

4.2.2

Proposal scale

The planning and design of the Singleton Proposal, including the development of a detailed financial model, were
prepared to evaluate the feasibility of the Proposal. The site has many advantages and FAFM is confident of a
successful Proposal outcome but there are challenges. In particular, the region is remote and underdeveloped,
leading to the following issues:
–
–
–
–

Large distances to market
Requirements for farming infrastructure such as packing sheds and cold storage
Lack of local service providers such as mechanical and electrical trades, plant operators etc.
Lack of accommodation and community facilities for permanent and temporary workers

Sufficient Proposal scale is needed to support construction of the community facilities that will help attract the right
skilled team/resources. It is also needed to provide the incentives in terms of Proposal diversity, uniqueness and
inspiration which will also attract the right people.
The commercial viability of the Proposal will rely on scale to establish a trucking fleet, to justify critical trades being
set up locally, to ensure reliable power supply and to generate the volume of produce and income, to support the
overall development. FAFM’s financial modelling has concluded that approximately 3,300 ha, developed over
around 9 years, will be required to achieve these goals, as is reflected in the Proposal design and development
plan.

4.2.3

Proposal design

FAFM has considered multiple design scenarios in an attempt to optimise all aspects of the Proposal, both from a
commercial perspective and an environmental impact perspective. Some of these are summarised following. The
region is largely undeveloped and FAFM will have to establish required infrastructure including packing and
processing sheds, cool storage and machine maintenance. These facilities will be placed close to community
facilities for convenience, while this and other infrastructure placed close to the highway but largely obscured from
view to minimise visual impact.
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Crop layout
FAFM considered creating one large “square” development block as close as practical to the road/rail corridor.
This has been replaced with a design that includes two separate blocks comprising nine separate plots for several
reasons, including:
–

Identified land suitable for horticulture development, following a detailed land survey

–

Maintenance of natural corridors through the Proposal

–

Reduction of wind erosion risk

–

Alignment of crop locations with likely optimised bore field layout

–

“spreading” the Proposal to reduce impact of unlikely hail storm

Bore field
A detailed groundwater model has been developed for the Proposal by Cloud GMS (2018) (see Appendix Y). This
model is consistent with the regional groundwater model developed by Cloud GMS for the NT Government and is
being used to optimise the bore field for the Proposal. Optimisation has taken into account:
–

Co-locate the cropping areas and the bores as far as practical.

–

The need to ultimately deliver 40,000 ML/yr.

–

Minimise groundwater drawdown throughout the field to reduce pumping costs.

–

Minimise the impact of drawdown on potentially sensitive vegetation.

Power supply
FAFM has been working on options for power supply to the Proposal. Discussions have been held with NT
Government about upgrading the mains power from Tennant Creek. A back-up system will be required and future
options for power supply include a solar farm with storage.
It is Proposed that the power load at different stages and expected solutions are:
–

Stage 1 1000 kVa

TC Power + Diesel back-ups (emergency only)

–

Stage 2 2000 kVa

TC Power + Solar farm + Diesel back-ups (emergency only)

–

Stage 3 4000 kVa

TC Power + Solar farm + BESS

–

Stage 4 5500 kVa

TC Power + Solar farm + BESS

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

50

4.3

Principles of environment protection and
management

FAFM is committed to planning and developing the Proposal in accordance with the environment protection and
management principals provided in this referral.
The success and viability of the Singleton Farm is closely linked to and dependent on an integrated approach to
the protection of the natural environment and the sustainable use of the valuable water resource supporting the
Proposal. FAFM is committed to balancing the commercial aspects of the Proposal with these environmental
requirements. The key aspects of these principles for the Proposal include:
–

Strategic micro-siting of Proposal elements that minimises impacts on groundwater dependent ecosystems
(GDEs)

–

Crop selection that allows for flexibility in planting pending seasonal conditions to maximise ground cover,
minimise disturbance and with different irrigation requirements to reduce evapotranspiration when required

–

The development of an adaptive management plan that allows responsive farm and environmental
management to provide ongoing and continuous assessment of the response to water extraction and
application regimes.

–

Erosion protection measures including staged clearing and planting of cover crops, short and long term wind
breaks using retained natural vegetation.

–

Preservation of indigenous and other cultural heritage through implementation of the adaptive management
plan

–

A waste management strategy that follows the waste management hierarchy by reducing and reusing waste
particularly organic waste

–

Principles of sustainable use were key in designing fertiliser and chemical application rates, crop selection
and adaptability of crop selection for climate impacts

4.4

Consultation

This Section presents community and stakeholder engagement carried out prior to and during preparation of this
Referral, and the consultation proposed to be carried out in future stages of the Proposal.

4.4.1

Consultation approach and strategy

4.4.1.1

Overall approach and objectives

Consultation plays an important role in Proposal development. It is undertaken to raise awareness of a Proposal,
understand community and stakeholder issues, and obtain feedback from community and other key stakeholders
to inform Proposal design, development, and future consultation requirements.
For the Proposal, effective communication and stakeholder engagement are fundamental to reducing risk,
minimizing social and environmental impacts, considering the needs of the community and stakeholders, and
understanding their concerns about the Proposal and opportunities.
The approach to consultation for the Proposal aims to:
–

Build relationships with key stakeholders and the community

–

Provide information about the Proposal to stakeholders

–

Establish channels for feedback

–

Understand community and stakeholder issues and concerns

–

Inform Proposal development, construction planning, environmental assessment, and future consultation
requirements

–

Create opportunities to raise awareness of the Proposal, particularly in light of media attention.
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4.4.1.2

Consultation strategy

The strategy for consultation with communities and stakeholders for this Proposal evolved over the stages of
Proposal delivery. A summary of these stages is provided below and in Table 4-1.
Early consultation
Table 4-1

Consultation to inform the
referral

Future consultation

Stages of consultation

Stage

Summary

Early consultation

Engagement with stakeholders to inform and support the:
– Notice of Intention with the NT EPA
– Application for the water licence

Consultation to inform the referral

Engagement with community and stakeholders to inform the environmental
referral

Future consultation

Engagement with community and stakeholders throughout Proposal design
and into delivery.

The following summarises activities undertaken and feedback received during early consultation and consultation
to inform the referral (sections 4.4.2 and 4.4.3). Recommendations for future consultation are made in 4.4.4.
The engagement activities have been tailored to each phase of consultation, and generally involve:
–

Meetings with key stakeholders

–

Proposal website

–

Phone, email, and written communication

–

On-Country meeting

–

Face-to-face meetings and briefings

–

Distribution of information, including community update flyer

4.4.1.3

Stakeholder identification

A stakeholder is defined as a person, group, or organisation who has an interest in, and/or is directly or indirectly
impacted by a Proposal. Consultation was carried out with four key stakeholder groups to better understand their
views, provide information about the Proposal, and where possible, enable opportunities for collaboration on
Proposal design:
–

Group one: Traditional Owners and Local Aboriginal Land Council (engaged during early consultation only)

–

Group two: Pastoral lease holders, Ali Curung community and nearby businesses

–

Group three: Government organisations, agencies, local councils, interest groups, industry groups

–

Group four: General public

Consultation was also undertaken to inform the Social Impact Assessment included in this referral. Outcomes of
this consultation are found in Appendix I.

4.4.2

Early consultation

FAFM has been engaging with local and regional stakeholders and communities throughout the proposal planning
and approvals process. Engagement by FAFM commenced with Northern Territory Government and neighbouring
landowners in 2016, largely through participation in the Western Davenport Water Advisory Committee. FAFM’s
engagement extended to the broader community in 2018 and has continued since.
A summary of the activities, tools, uptake and stakeholders targeted during early consultation is provided in
Table 4-2.
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Table 4-2

Engagement activities – early consultation

Activity

Purpose

Number of activities

Target
stakeholder group

Date

Community contact
mechanisms:
– Community
information line
– Proposal email

–

Provide direct contact to
the Proposal team
Obtain feedback from
general public or
interested communities

19 inquiries via Web email
portal have been received.

All stakeholder
groups

Ongoing

Proposal website

–

Provide information
about the Proposal

2,046 site visits

All stakeholder
groups

Ongoing

Stakeholder briefings

–

Brief stakeholders about
the Proposal
Opportunities to address
specific questions and
issues

5 NTG Singleton Project
Working Group meetings
held between Sept 2019
and May 2022.
Approx 12 meetings held
with NTG Government
Ministers since 2016
At least 20 meetings with
CEOs and senior
bureaucrats of NTG
Departments since 2016
3 formal briefings to Barkly
Shire Council.

Group three

2016 to
present

Raise awareness of the
Proposal and the
potential impacts
Provide an opportunity
for stakeholders to ask
questions
Understand potential
key issues and concerns

Seven meetings were
conducted.
2 formal briefings to Ali
Curung Local Authority in
2021 and 2022.

Group one
Group two

August 2019
to July 2021

Inform Traditional
Owners about the
project
Understand potential
impacts of the project to
Country and sacred
sites
Build relationships with
key stakeholders

One on-Country meeting
was conducted with
approximately 20
Traditional Owners plus
Land Council
representatives

Group one

August 2019

Interested or concerned
community and
stakeholders can
provide formal feedback
about the project
Understand key issues
and opportunities

Three written submissions
were received in early
engagement.

All stakeholders

August 2019
to July 2021

–

–

Face-to-face meetings

–
–
–

On-Country meeting

–
–

–
Written submissions

–

–

4.4.2.1

Summary of feedback received

Feedback received during early consultation has been grouped into key themes, is provided in Table 4-3.
Table 4-3

Summary of feedback received in early consultation

Theme

Feedback

Level of support for the
proposal

Broad support from industry and a number of stakeholders for the proposal and its potential
economic benefit to the region.
Concerns raised by some stakeholders about lack of community buy-in, and the effects of this
on the proposal’s social license to operate.
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Theme

Feedback

Level of understanding
about the proposal

Some stakeholders raised concerns that they lacked information about the proposal.
Some Indigenous stakeholders raised concerns at their lack of understanding of the proposal’s
impact on the water resource and the environment

Water license and
associated impacts

Stakeholders expressed concern about the water license allocated for the proposal. Concerns
related to the volume of water, the potential environmental impacts to the drawdown area, and
the potential impact to water supply for other license holders in the area.
Concerns raised by some stakeholders around the science that underpinned the licence
decision.

Economy and
employment

Some stakeholders are supportive of opportunities offered by the proposal for local workforce
and local businesses in Ali Curung, Tennant Creek and Alice Springs, especially due to
economic disadvantage in the region and very high unemployment (especially in younger
people).
However, there are also concerns and a sense of mistrust among some about the proposal
being implemented, mainly due to the recent history where a number of major projects
proposed in the region have not been implemented.

4.4.2.2

Response to feedback

As a response to feedback raised by community and stakeholders, the following adjustments were made to the
Proposal to further minimise and manage impacts to community and stakeholders:
–

Moving the development blocks significantly west of the original site to minimise risk to sacred sites and
GDEs

–

Stretching the Stage 1 development from 2 years to 3 years to allow more time to monitor the aquifer
performance and adjustment of the development program if needed.

–

Staged development over a nine year period to allow monitoring of water table and vegetation, and adaptive
management if negative trends are observed

–

Adding a bush tucker plot to the project plan, with management to be offered to Ali Curung residents, and
provide food for nearby communities

–

Adding a seasonal vegetable plot to help secure fresh produce for Tennant Creek and surrounding areas

–

Designing a reliable high speed communication system that can be accessed by Ali Curung as well as the
project to substantially improve communication reliability in that community

–

Including a new power supply system that can also be accessed by Ali Curung and minimise (or eliminate)
their frequent outages

–

Commencing discussions with training providers to explore how Fortune can support various initiatives to get
local people “employment ready” for careers within the project, or elsewhere.

4.4.3

Consultation to inform the referral

Targeted consultation to inform the referral was undertaken between March 2022 and June 2022.

4.4.3.1

Engagement activities

A summary of the activities, tools, uptake and stakeholders targeted during consultation to inform the referral is
provided in Table 4-4.
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Table 4-4

Engagement activities – consultation to inform the referral

Activity

Purpose

Outcome

Target stakeholder
group

Date

Community contact
mechanisms:
– Community
information line
– Proposal email

–

N/A

All stakeholder
groups

Ongoing

–

Provide direct contact
to the Proposal team
Obtain feedback from
general public or
interested
communities

Proposal website

–

Provide information
about the Proposal

1,074 site visits

All stakeholder
groups

Ongoing

Community flyer

–

Provide information
about the Proposal
and the environmental
assessment
Identify channels for
stakeholders to
provide their feedback

–

250 flyers distributed in
Ali Curung and Tennant
Creek

Group one
Group two
Group four

May 2022

Raise awareness of
the Proposal and the
updates
Understand key issues
and concerns
Answer questions
from stakeholders

–

27 meetings were
undertaken

Group two
Group three

May 2022

–

Face-to-face meetings

–
–
–

4.4.3.2

Summary of feedback received

Overall, most people engaged during this consultation expressed positive sentiment regarding the Proposal. It was
noted that there is concern in community regarding the Proposal, particularly regarding the water licence and that
there was not a thorough understanding of the Proposal for many people in community, particularly in Ali Curung.
Feedback received during consultation has been grouped into key themes, outlined below (Table 4-5)
–

Water licence allocation, and any feedback relating to the use of groundwater

–

Country and cultural values, including relationships with Traditional Owners

–

Employment and economic opportunities

–

Education and training

–

Infrastructure

Table 4-5

Summary of feedback received during consultation to inform the referral

Theme

Feedback

Where addressed

Water licence
allocation

–

See section 7.2 for
potential impacts to
water.

–
–
–
–
–

Concern was raised by a number of stakeholders regarding the size
of the water licence allocation, and why a licence of that size was
required
Concerns were raised regarding the potential impact of groundwater
extraction on groundwater dependent ecosystems
Some stakeholders perceived that the potential impact of
groundwater extraction was relatively unknown, as a water licence of
that size had never been allocated before.
Some stakeholders, particularly residents in Ali Curung, were
concerned regarding the long-term impact of the water extraction on
Country, particularly for future generations
Questions were raised regarding the methodology used for the
groundwater modelling
It was suggested that a smaller amount of water is used to avoid
impacts to Country and groundwater dependent ecosystems
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Theme

Feedback

Where addressed

Country and
cultural values

–

Some stakeholder expressed the importance of Country and cultural
values of the site, and the wider area
Questions were raised regarding the protection of sacred sites on
and around the Proposal site.
Concerns were raised regarding the involvement of Traditional
Owners in the Proposal, and more engagement with Traditional
Owners of the site was recommended

See section 7.4.2 for
potential impacts to
cultural and heritage
values.

Some stakeholders noted the alignment of the Proposal with
strategies in the region regarding economic development (e.g
logistics hubs and increasing export)
Stakeholders identified the need for more employment opportunities
for residents in Ali Curung.
Some stakeholders expressed that residents in Ali Curung would be
interested in employment opportunities provided by the Proposal
The importance of other horticultural businesses in and around Ali
Curung was noted.
Businesses in Tennant Creek and Alice Springs would be interested
in procurement opportunities provided during construction and
operation
Concern was raised regarding the barriers to employment
experienced by residents in Ali Curung, and the potential for this to
limit the employment opportunities for vulnerable groups.
Stakeholders in Tennant Creek noted the current challenges with
attracting and retaining skilled workers in the area.
Concern was raised by some stakeholders in Tennant Creek
regarding the potential for skilled workers to be drawn to work on the
Proposal, and the potential impact this would have on their business
Local businesses would require lead time to prepare for large
procurement opportunities for the Proposal. However it was also
noted that some businesses, particularly in Tennant Creek, would be
hesitant to prepare without commitment that the Proposal would
proceed.
It was noted that there are a number of major Proposals proposed in
the Barkly Region. Some stakeholders identified that this could
benefit the region, but noted it could also increase competition for
workforce, goods and services.
It was recommended that proponents of major Proposals in the area
coordinate regarding Proposal planning, particularly regarding
workforce requirements.

Economic Impact
Assessment (Appendix J)
Social Impact
Assessment (Appendix I)

Education facilities in the area could provide pathways for the
Proposal.
It was recommended that employees are provided mentorship
opportunities where possible.
It was noted that the school in Ali Curung has an existing relationship
with another horticultural business in the area, which has led to
successful educational outcomes for some students.

Social Impact
Assessment (Appendix I)

Questions were asked regarding the infrastructure that would be built
on site
Some stakeholders questioned whether the Proposal would be
visible from Ali Curung or the Stuart Highway.

See section 3.4 and 3.5.

–
–

Employment and
economy

–
–
–
–
–
–
–
–
–

–

–

Education and
training

–
–
–

Infrastructure

–
–
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4.4.3.3

Limitations

Consultation to inform the referral did not include Group One stakeholders (Traditional Owners and Local
Aboriginal Land Council). At the time of consultation, these stakeholders were unavailable due to pending legal
action regarding the water licence decision. This is a limitation of the consultation, and consultation with these
groups is recommended as soon as possible to understand their views of the Proposal (see section 4.4.4).

4.4.4

Future consultation

4.4.4.1

Consultation during exhibition of the referral

Based on feedback received during early consultation, and consultation to inform the referral, FAFM will deliver the
following consultation during exhibition of the referral:
–

Briefings with key stakeholders (group one, two and three) as to the findings of the referral

–

Continue to monitor and respond to enquiries made through the community phone line and email

–

Community drop in sessions in Ali Curung to explain the findings of the referral

Consultation activities will be delivered in line with a Community and Stakeholder Engagement Plan.

4.4.4.2

Consultation during design and delivery of the Proposal

A Community and Stakeholder Engagement Strategy will be prepared to guide consultation throughout design and
delivery of the Proposal. This will include (but is not limited to):
–

Key messages of the Proposal

–

Engagement tools

–

Roles and responsibilities for engagement

–

Stakeholder identification

–

Communication action plan (to identify how and when particular stakeholder groups would be notified of
Proposal updates)

–

A process for the formation of a community liaison group (or other advisory body as appropriate)

Consultation with key stakeholders (Group one and Group two) will be consistent and tailored to the need of each
stakeholder.
Sentiment towards the Proposal will be monitored in the long term. A complaints management procedure will be
established, including:
–

Steps to receive, manage and take appropriate action in relation to community enquiries and complaints

–

A process to record all enquiries, complaints and contact with community members and stakeholders in the
database

–

Verbal and written responses to be provided within ten working days.

A community advocate will be nominated to oversee the complaints management procedure and manage
relationships with local communities.
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5.

Existing Environment

Section 5.1 to Section 5.16 below provide a detailed description of the environmental, cultural and socio-economic
context in which the Proposal occurs.

5.1

Climate

The Proposal area is located within the arid zone of Central Australia and experiences long hot summers and short
mild winters. The nearest weather station at Ali Curung (Site number 015502) is approximately 25 km south east
of the Proposal area and has recorded a mean annual rainfall of 386.6 mm, with the majority of rain falling
between December and February (BOM 2022). Annual rainfall is strongly influenced by the presence or absence
of the northern monsoon trough and associated cyclonic events (Burgess et al. 2016). Extended periods of
drought are a feature of local climatic conditions, and consecutive periods as long as seven years have been
recorded. The area also experiences high evaporation rates due to the high temperatures and low humidity.
Average annual evapotranspiration in the Ali Curung area (for the period 1889 to 2015) was 2099 mm (Burgess et
al. 2016).
Windy conditions also contribute to high evaporation rates. The Ali Curung area experiences predominately
easterly and south easterly winds, with the 9:00 am annual mean of 13.6 km/h and 3:00 pm annual mean of
11.6 km/h. The strongest winds tend to occur during the months of September to November (Bureau of
Meteorology 2022). This period coincides with the end of the monsoonal dry season when soils have a low
moisture content. Average wind speed and wind direction data is presented in Figure 5.2 (BOM 2022).
Climate statistics for Ali Curung weather station are listed in Table 5-1. Average monthly minimum and maximum
temperature and average rainfall data is presented in Figure 5.1.
Table 5-1

Climate statistics for Ali Curung weather station (Site 015502, BOM 2022)

Aspect

Ali Curung weather station

Mean maximum temperature (1988 – 2014)

32.3 °C

Mean minimum temperature (1988 – 2014)

16.6 °C

Mean annual rainfall (1967 – 2015)

386.6 mm

Highest mean monthly rainfall (1967 – 2015)

98.3 mm (February)

Lowest mean monthly rainfall (1967 – 2015)

4.1 mm (August)
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Figure 5.1

Average monthly minimum and maximum temperature and rainfall data for Ali Curung weather station (Site 015502, BOM 2022)*
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Figure 5.2

Rose of wind direction versus wind speed in km/hr at 9:00 am and 3:00pm (1988 – 2014) (BOM 2022)
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5.2

Bioregional context

Singleton Station lies within both the Tanami and Davenport Murchison Ranges Bioregions and the Proposal area
lies within the Wycliffe subregion (TAN02) of the Tanami Bioregion, occupying 0.8% of the Bioregion. The Tanami
Bioregion is described by the National Land Water Resources Audit (DAWE 2008a) as comprising featureless
sand plains with small areas of alluvial plains, low ridges and stony rises. Vegetation is predominantly spinifex
hummock grassland with a tall-sparse shrub overstory. The Tanami Bioregion comprises:
–

Area of 259,970 km2

–

Mostly Aboriginal freehold, with some pastoral leases (25% of bioregion is grazed) and conservation
reserves.

–

Key management issues include feral species control and reducing the spread of Parkinsonia weed around
watering points on pastoral leases (DAWE 2008a).

–

A total of 0.1% of the Bioregion is currently mapped as cleared.

The Proposal area also lies west of the Davenport subregion (DMR02), approximately 20 km west of the
Davenport Murchison Ranges bioregion and approximately 65 km west of the Iytwelepenty / Davenport Ranges
National Park (NR Maps 2022b). Davenport Murchison Ranges bioregion is described as a chain of rocky ranges
surrounded by lowland plains hosting primarily eucalypt low, open woodland and acacia-sparse shrubland over
hummock grassland (DAWE 2008b). The Davenport Murchison Ranges bioregion comprises:
–

Area of 58,050 km2

–

Land tenure of Aboriginal land, pastoral leases (57% of bioregion is grazed) and the Davenport Murchison
National Park.

–

Key management issues include coordinated fire regime to reduce wildfire, feral animal control and reducing
the spread of Parkinsonia weed around watering points on pastoral leases (DAWE 2008b).

5.2.1

Singleton Station

The landscape in the Proposal area within Singleton Station is semi-arid, low lying, flat to gently undulating with
local relief less than two meters and is typical of the region (McGrath 2020). The land is characterised by level,
sandy plains and open woodland or shrubland over hummock grassland dominated by Triodia spp. (McGrath
2020; Sugars et al. 2001). A 30 km section of Wycliffe Creek cuts across the northern section of the property from
south-east to north-west, and 8 km northeast of the nearest horticultural plot area boundary. The Taylor Creek
floodout area extends north into Singleton Station from Neutral Junction station in the south.

5.3

Significant sites or features

A search of the Northern Territory and Commonwealth databases was undertaken to identify any significant sites
or features within a 10 km radius of the Proposal area. The search was undertaken on 5 May 2022 using Natural
Resources Maps and the EPBC Protected Matters Search Tool (PMST). The significant features surrounding the
Proposal are listed below, mapped in Figure 5.3, and described in further detail in the Biodiversity Assessment
Report (Appendix C).
Sites of Conservation Significance
The Davenport and Murchison Ranges Site of Conservation Significance (SoCS) (Figure 5.3) extends into
Singleton Station in the north-eastern and eastern sections of the property. This SoCS does not however, extend
to the southern side of Wycliffe creek on the western side of Singleton Station and the Stuart Highway. At its
closest, the SoCs is approximately 19.5 km from northeast corner of the Proposal area.
Sites of Botanical Significance
The Thring Swamp Site of Botanical Significance (SoBS) occurs within Singleton Station and is associated with
Wycliffe Creek (DEPWS 2022) and includes semi-permanent and permanent waterholes on Wycliffe Creek, and
the associated floodout. The Proposal area is at least 5 km south west of the Thring Swamp SoBS, however the
SoBS is within the area that may experience drawdown as a result of groundwater extraction towards the end of
the Proposal’s life.
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5.4

Land systems

The Proposal area is located entirely within the Singleton land system, described as level to undulating sandplains
with red sands, with vegetation consisting mainly hard spinifex (Triodia spp.), some feathertop and soft spinifex
pastures. The Proposal area (4,037 ha/ 40.37 km2) makes up approximately 0.07% of the total land system area
(5,383,444.4 ha/ 53,834.4 km2).
There are seven other land systems within a 25 km radius of the Proposal area (scale: 1:1,000,000, NR Maps
2022a), which are detailed in the Biodiversity Assessment Report (Appendix C) and mapped in Figure 5.4. Further
land and habitat descriptions are contained in Section 5.6 and Section 5.10. While not within the Proposal area,
these landforms have the potential to be impacted by groundwater drawn down. Further land and habitat
descriptions are contained in the following sections.
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5.5

Geological setting

Regional geology comprises extensive, level sand plains and occasional low dunes dominating the surficial
landscape between the Osborne and Davenport Ranges that lie to the south west and northeast of the proposal
area. These ranges are comprised of Palaeo-proterozoic strata and intrusives, which are the oldest rocks in the
region (Burgess et al. 2016), and are otherwise buried beneath Palaeozoic rocks of the Wiso and Georgina
geological basins. The Palaeozoic rocks in these basins have been differentiated into Devonian (Lake Surprise
sandstone, Dulcie Sandstone), and Cambro-Ordovician sediments (Arrinthrunga and Chabalowe Formations).
It is uncertain as to whether the Wiso and Georgina Basins form a continuous system across the region. The
dominant geological structures in the area are approximate northwest – southeast trending faults and folds. A
series of northwest to southeast trending faults and folds are interpreted, and are considered to be associated with
crustal scale thrust faulting.
The Palaeozoic sediments are in turn covered by a thin veneer of Cenozoic sediments (dunefields and
sandplains).

5.6

Land units

The Northern Territory Land Clearing Guidelines (DENR 2020) define a land type as a simplified land unit that
incorporates “a reasonably homogenous part of a land surface, distinct from surrounding terrain with consistent
properties in landform, soil or vegetation”. For the purposes of this assessment, the term “land type” refers to the
six land types identified and mapped by McGrath (2020) for the Proposal area. The term “land unit” refers to other
land unit mapping in the region (Burgess et al. 2016), which encompasses the accommodation and services hub
area.
Land unit mapping was commissioned by FAFM for the Proposal area (McGrath, 2020), at a scale of 1:25,000.
There are five distinct land units within the proposed clearing area comprising low rises and sand plains. For
completeness, the flood-out margins of Taylor Creek (Land Type 6) were mapped and included in the report
however, this land type is excluded from the proposed clearing area (each land unit is described below in
Table 5-2). It was apparent that soil distribution is uniform across the Proposal area and mapped variation related
mainly to the degree of subsoil development and is associated with subtle changes in aeolian deposition of the
sandplain throughout the landscape.
The Burgess et al. (2016) report and associated map products were used extensively in the McGrath (2020)
survey to delineate land types, and the six land types identified by McGrath (2020) were very closely correlated
with the land units from the Ali Curung area assessment. Field and laboratory data (such as subsoil PSA data)
confirms similar soil, vegetation and landform characteristics, and the proximity of the two surveys (approximately
2 km) further supports the correlation.
Landform and soil information for each land unit are presented in Table 5-2 in addition to the correlation between
land types in the McGrath (2020) survey and land units in the Ali Curung survey (Burgess et al., 2016), and the
proportion of each land unit comprising the Proposal area. A map showing the distribution of land units within the
Proposal area is provided in Figure 5.5. Full land unit descriptions and a detailed land suitability assessment are
provided in the original report (Appendix K; McGrath 2020).
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Table 5-2

Land unit

Detailed land unit descriptions of the proposed clearing area (McGrath 2020)

Equivalent
Land Unit
(Burgess
et al. 2016)

Total area
(%) within
proposed
clearing
area
(approx.)

Geological
landscape

Landform

Soil concept

Aust. soil
classification

Runoff,
permeability
and drainage

Surface
features

Dominant
vegetation
community

1: Low broad
sand masses

18a1

0.53 ha
(0.01%)

Quaternary
aeolian
deposits (Qs) –
relatively level,
unconsolidated
sand masses
associated
with the
deflation and
remobilisation
of prior
longitudinal
dune features

Very gently
undulating,
aeolian derived,
low broad sand
masses; local
relief < 2 m;
slopes <1.5%

Very deep (>1.5
m), soft,
massive red
siliceous sands
(loamy sand
subsoil)

Arenic RedOrthic
Tenosol

Slow runoff;
highly
permeable;
rapidly
drained

Soft; noncracking; nongilgaied; nongravelly; no
outcrop;
termitaria
absent

Acacia stipuligera
tall sparse
shrubland over
Triodia low sparse
hummock
grassland with
isolated Eucalyptus
pachyphylla and
Acacia sericophylla

2: Level sand
plains with
spinifex
(sandy loam
subsoil)

18a2

2039.6 ha
(50.5%)

Quaternary
aeolian
deposits (Qs) –
relatively
uniform, level
sand plains
associated
with
redistributed
aeolian
sand/silt and
reworked
residual cover
(undifferentiate
d alluvial and
aeolian
sediments)

Level sand
plains; local
relief <2 m;
slopes <0.5%
(occasionally
0.5-1.0%).

Very deep (>1.5
m), soft or firm,
massive red
earthy sands
(sandy loam
subsoil)

Predominantly
Arenic RedOrthic
Tenosol,
some
Mesotrophic
Red Kandosol

Slow runoff;
moderately to
highly
permeable;
well to rapidly
drained

Soft or firm;
non-cracking;
non-gilgaied;
non-gravelly;
no outcrop;
termitaria rare

Triodia low open
hummock
grassland with
isolated Corymbia
opaca and Acacia
sericophylla +/Eucalyptus
pachyphylla and
mixed mid sparse
shrubland

3: Level sand
plains with
witchetty bush
(Sandy loam
subsoil)

18a3

165.01 ha
(4.1%)

Quaternary
aeolian
deposits (Qs) –
relatively
uniform, level
sand plains
associated

Level sand
plains; local
relief <2 m;
slopes <0.5%.

Very deep (>1.5
m), firm, sandy
surfaced,
massive red
gradational
earths (sandy
loam subsoil)

Mesotrophic
Red
Kandosol.

Slow runoff;
moderately to
highly
permeable;
well to rapidly
drained

Firm with
occasional
algal crusting;
non-cracking;
non-gilgaied;
non-gravelly;

Acacia kempeana
tall open shrubland
over Triodia low
sparse hummock
grassland
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Land unit

Equivalent
Land Unit
(Burgess
et al. 2016)

Total area
(%) within
proposed
clearing
area
(approx.)

Geological
landscape

Landform

Soil concept

Aust. soil
classification

Runoff,
permeability
and drainage

with
redistributed
aeolian
sand/silt and
reworked
residual cover
(undifferentiate
d alluvial and
aeolian
sediments)

Surface
features

Dominant
vegetation
community

no outcrop;
termitaria rare

4: Level sand
plains with
spinifex
(sandy clay
loam subsoil)

18a4

1709 ha
(42.3%)

Quaternary
aeolian
deposits (Qs) –
relatively
uniform, level
sand plains
associated
with
redistributed
aeolian
sand/silt and
reworked
residual cover
(undifferentiate
d alluvial and
aeolian
sediments)

Level sand
plains; local
relief <2 m;
slopes <0.5%
(occasionally
0.5-1.0%)

Very deep (>1.5
m), firm, sandy
surfaced,
massive red
gradational
earths (heavy
sandy loam to
sandy clay loam
subsoil) with
sparse
termitaria

Mesotrophic
Red Kandosol

Slow runoff;
moderately
permeable;
well drained

Firm with
occasional
algal crusting;
non-cracking;
non-gilgaied;
non-gravelly;
no outcrop;
sparse
termitaria
(spires 0.5-1.0
m).

Triodia low open
hummock
grassland with
isolated Corymbia
opaca and/or
Acacia sericophylla
and mixed mid
sparse shrubland

5: Level sand
plans with
mulga (sandy
clay loam
subsoil)

18a5

16.19 ha
(0.4%)

Quaternary
aeolian
deposits (Qs) –
relatively
uniform, level
sand plains
associated
with
redistributed
aeolian
sand/silt and
reworked

Level sand
plains; local
relief <2 m;
slopes <0.5%.

Very deep (>1.5
m), soft or firm,
sandy surfaced,
massive red
gradational
earths (heavy
sandy loam to
sandy clay loam
subsoil) with
occasional
termitaria

Mesotrophic
Red Kandosol

Slow runoff;
moderately
permeable;
well drained

Soft or firm
with common
algal crusting;
non-cracking;
non-gilgaied;
non-gravelly;
no outcrop;
occasional
termitaria (low
broad mounds
<0.5 m)

Acacia aneura low
open woodland
over mixed low
sparse grassland

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

67

Land unit

Equivalent
Land Unit
(Burgess
et al. 2016)

Total area
(%) within
proposed
clearing
area
(approx.)

Geological
landscape

Landform

Soil concept

Aust. soil
classification

Runoff,
permeability
and drainage

Surface
features

Dominant
vegetation
community

Transitional
backplains and
flood-out
margins
associated with
Taylor Creek
drainage
system; local
relief <1-2 m;
slopes <0.5%;
occasionally
inundated (ARI
1 in 2-10
years).

Very deep (>1.5
m), firm, sandy
surfaced,
massive red
gradational
earths (heavy
sandy loam
subsoil) with
occasional
termitaria.

Mesotrophic
Red Kandosol

Very slow to
slow runoff;
moderately
permeable;
well drained
(when not
inundated)

Firm; noncracking; nongilgaied; nongravelly; no
outcrop;
common to
widely spaced
termitaria
(spires 0.5-1.0
m).

Melaleuca
lasiandra mid
sparse shrubland
over Triodia low
open hummock
grassland OR
Acacia adsurgens
tall sparse
shrubland over
Triodia low open
hummock
grassland

residual cover
(undifferentiate
d alluvial and
aeolian
sediments)
6: Flood-out
margins

10a1

6.62 ha
(0.16%)
This land
unit is
found
within the
eastern
borefield.
However
will not be
cleared for
horticultura
l
developme
nt

Quaternary
alluvium (Qa) –
locally
sourced, fluvial
sediments
(sand, silt and
clay)
associated
with
transitional
backplains and
flood-out
margins along
Taylor Creek
drainage
system
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5.7

Soils

Soils information for the Proposal area and surrounds is detailed in the land unit mapping studies listed above in
Table 5-2 of Section 5.6 (McGrath 2020; Bruges et al. 2016). In general, the development area lies on a relatively
small area within a large sandplain that contains occasional low, broad sand masses.
The soils of this sandplain (associated with land units 2-5;Table 5-2; Figure 5.5), and occasional low dunes (land
unit 1;Table 5-2; Figure 5.5), are redistributed aeolian derived fine to medium grained sand and reworked residual
cover (undifferentiated alluvial and aeolian sediments). The sand plains are level to only slightly undulating (across
extensive areas), with local relief typically less than 2 m and average height above sea level about 450 m (Burgess
et al. 2016) and dominate the regional surface geology between the Osborne and Davenport Ranges. The soils of
the central sandplains between Taylor Creek, Ali Curung and Wycliff Well overlie a relatively thin mantle of
unconsolidated Cainozoic sediments and Palaeozoic sediments at relatively shallow depths (Burgess et al. 2016).
Intersecting the sandplain and the development area, is an intermittent drainage floor, Taylor Creek (Figure 5.5),
which hosts locally sourced Quaternary alluvium, consisting of fluvial sediments of sand, silt and clay (associated
with land unit 6; Table 5-2; Figure 5.5) (McGrath 2020).
Other less extensive surficial features may include Cainozoic aged calcrete ridges, partially deflated Quaternary
dunal features and a number of younger alluvial flood-outs and swamps (Burgess et al. 2016).

5.7.1

Soil salinity

There are three types of salinity as described in the Salinity Impact Assessment Report (Appendix L), which are
applicable to the Proposal and are described below:
–

Dryland salinity: Dryland salinity is the accumulation of salts in soils in non-irrigated areas and is caused by
the increased recharge to the groundwater system when a saline water table rises to within 2 m to 3 m of the
ground surface. It is usually a result of replacing deep-rooted native vegetation with shallower-rooted annual
crops and pastures.

–

Groundwater salinity: Groundwater salinity can occur from the extraction of groundwater for irrigation,
resulting in drainage of irrigation water that recharges the water table aquifer which may result in groundwater
mounding and changes to the native groundwater chemistry.

–

Irrigated salinity: can occur from the irrigation of saline groundwater to soils that alters the salt balance in the
natural landscape.

Soil chemistry analysis (McGrath 2020) identified the soil salinity within the Proposal area (i.e., soil salinity prior to
land clearing and development) as very low (< EC1:5 <0.4 dS/m corresponding to ECse <2 dS/m) at depths up to
3 m; the inherent sodicity measured as ESP < 1 was also very low (i.e., the amount of exchangeable sodium in
relation to other exchangeable cations in soil).

5.8

Hydrogeology

5.8.1

Aquifer systems

The proposal area is located within the Western Davenport Water Control District (WDWCD). The WDWCD covers
two large regional aquifers which underlie the central sandplains of the district, as well as multiple smaller local
aquifers. These regional aquifers comprise:
–

Shallow Cainozoic aquifers – calcrete, sand and sandstones, silt and clay, Quaternary gravel. Shallow,
multiple, semi confined aquifers occur across much of the area.

–

Larger, deeper Palaeozoic age indurated sedimentary aquifers comprising limestone, minor sandstone,
dolostone and dolomitic sandstone (Lake Surprise Sandstone, Arrinthrunga Formation and Chabalowe
Formation). Deep, semi confined, fractured and weathered, some intergranular porosity, and regionally
extensive.
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Groundwater flow is interpreted to be generally from south-east to north-west with the water table at elevations
between 340 m AHD and 360 m AHD. There are no known major regional aquitards within the basin although
localised aquitards are likely, and groundwater is assumed to flow between aquifers. Groundwater and aquifers
are mapped in Figure 5.6 below.

Figure 5.6

Aquifer systems of the Proposal Area

Source: Tickell (2014).

The large regional aquifers are recharged by periodic rainfall runoff from the Davenport Ranges to the north-east,
and the shallower aquifers receive recharge directly from incident rainfall and seepage through watercourses such
as the flood out of Taylor Creek to the south (Cloud GMS 2018).
A significant groundwater level response occurs after high rainfall events and is followed by a slower decline in
water levels. Indications are that major recharge events have occurred on average every 35 years, with lesser
recharge occurring following each significant rainfall event. A summary of some aquifer characteristics is given
below:
–

According to the current WAP, the total aquifer storage in the Central Plains zone is estimated at
138,314,200 ML.

–

Thickness of Cainozoic aquifers generally ranges between 5 m and 65 m although can be up to 100 m.
Deeper Palaeozoic aquifers are estimated to be an average of 150 m in thickness ranging between 20 m at
the foot of the Davenport Ranges and 300 m in the south west.

–

Water is likely to be encountered on average at 10 m to 30 m below the ground surface and the typical water
table under the Proposal Area is estimated to lie between 10 m and 20 m below the surface.
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–

Bore yields vary from 1 L/s to over 10 L/s with irrigation bores on nearby properties yielding over 30 L/s.

5.8.2

Water quality

Groundwater quality across many of the bores in the region is good, with low salinity groundwater. Groundwater
quality tends to be fresher in the central plains but become more brackish in the ranges. The salinity levels in the
Western Davenport Region are, however, generally lower (less than 3,000 mg/L TDS), compared to other areas in
Central Australia.
Information for the Proposal Area is limited, however groundwater quality was characterised in monitoring bores
installed as part of the Geoscience Australia’s Exploring for the Future (EFTF) program (Northey et al. 2020).
Bores nearest to the Proposal Area have salinities generally below 1,000 mg/L TDS. Northey et al. (2020)
considered that groundwater salinity did not show a correlation with depth.
Analysis of groundwater quality from a groundwater bore installed near the proposal site (one set of analysis
commissioned by FAFM and one by DITT, both sampled in December 2021) indicate TDS between 560 mg/L and
620 mg/L (i.e., less than 700 mg/L) and EC (at 25ºC) between 890 µS/cm and 970 µS/cm.

5.9

Surface water hydrology

5.9.1

Flooding

Flood modelling was conducted for FAFM (GHD 2021) (Appendix S) to determine whether the horticultural
development may be sensitive to the extent, depth, velocity and duration of flood inundation due to rainfall.
The flood modelling results indicated that flooding at the site is consistent with a wide flat terraced floodplain. The
actual flood extents are expected to be sensitive to distribution of flows in the upper part of the floodplain that may
vary with alluvial and aeolian (wind) processes changing the shape of the floodplain and its channels during and
between flooding events. The flood modelling results also indicated that flooding is slow moving, with low potential
for erosion and little variation in time of inundation across the inundated areas.

5.9.2

Drainage

The Proposal Area is drained by a series of ephemeral streams that flood-out across the sand plains. These
streams initiate within adjacent Proterozoic ranges to the south and east, where runoff collection during rainfall
events can be significant. Confined channelled flows spill onto the sand plains and meander unimpeded (at very
low gradients; elevation in the area ranges from 350 m in the north to 380 m in the south) before the defined
channels eventually terminate 50 km to 100 km downstream (Burgess et al. 2016). Contours and surface water
features that drain the Proposal Area are described below and are mapped in Figure 5.7.
–

Taylor Creek - drains the Osborne Ranges from south northwards through the Proposal Area, eventually
draining into Wycliffe Creek (approximately 15 km north of the development area). NR Maps classifies Taylor
Creek as a fifth order creek. However, it is problematic to apply the Strahler System to identify stream order in
the arid zone. Due to the broad and ephemeral characteristics of the drainage area, Taylor Creek is more
likely a 1 or possibly a 2-3 stream order (DEPWS, 2019). Taylor Creek does not host riparian vegetation and
rarely floods past the southern extent of the proposed development – it can be described as an ‘intermittent
broad drainage floor.’ The alluvial area associated with the Taylor Creek drainage floor has been partially
mapped by McGrath (2020) in Figure 5.5 and the inflow dependent vegetation associated with Taylor Creek is
described in more detail in Section 5.10.2 and mapped in Figure 5.5.

–

Wycliffe Creek (stream order 6) flows in a south east to north west direction to the north east of the
development area (5 km at its closest point). Wycliffe Creek exits the Davenport Range and meanders
westwards towards the Hanson River and Tanami Desert margins (Burgess et al. 2016).

Low annual rainfall and high temporal variability mean these streams are only inundated intermittently (either
annually or less frequently), and only after larger rainfall events fully saturate the contributing catchments. The
ephemeral pools that remain are important from a local perspective and provide a surficial water resource (albeit
scarce and inconsistent) that is critical to the biodiversity and cultural values of the area (Burgess et al. 2016).
They are also an important grazing resource for local pastoralists (Burgess et al. 2016).
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Data source: General topography - GA 2012. Aerial - World Imagery: Earthstar Geographics. Created by: fxu

5.10

Flora

5.10.1 Vegetation communities
Very broad scale (1:1,000,000) vegetation information was sourced from the National Vegetation Information
System (NVIS) NT Compilation mapping conducted in 2007 (NR Maps 2022; Figure 5.8). The area has also been
surveyed for the Mapping the Future Program (Stokeld et al. 2022) in addition to two surveys commissioned by
FAFM that provide finer scale descriptions of the vegetation communities that occur within the Proposal area.
These surveys include:
–

Land unit mapping at a scale of 1:25,000 (McGrath 2020) (refer section 5.6; Figure 5.5; Appendix K)

–

Groundwater dependant ecosystem – NDVI model validation survey (GHD 2020) (Appendix M)

Vegetation communities throughout and surrounding the development area have distinct floristic characteristics
across both sandplain and alluvial landscapes, with little overlap in species composition (Stokeld et al. 2022). Both
the sandplain and alluvial landscapes are indicated in Figure 5.8, and the characteristics of each are described
below.
Sandplain
The sandplain landscape on which the Proposal area lies is representative of the sandplain vegetation that is
common throughout the region. It is characterised by predominantly open hummock grassland (Triodia spp.,
commonly known as spinifex) with low Acacia spp. shrubs and mallee (Eucalyptus pachyphylla and E.
odontocarpa) (associated with land types 2-5; McGrath 2020).
Trees may be absent, or exist as scattered and isolated individuals, and in some areas form open woodlands. The
major tree species on the sandplain are three Corymbia species; Bloodwood (Corymbia opaca), Ghost Gum (C.
aparrerinja), both widespread species which also occur on floodplains. Smooth-barked coolibah (Eucalyptus
victrix) generally occurs as stunted trees on localised areas of heavier soils mainly where there may be an
influence on soils from ancient drainages.
Patches of tall open shrub land occur over much of the Proposal area (associated with Land type 3; Figure 5.5
Section 5.6) consisting of witchetty bush (Acacia kempeana) and mulga (A. aneura) with tussock grasses may
occur within the open hummock grassland matrix.
Alluvium
The alluvial landscapes follow the general SE to NW direction across the Station (Figure 5.8), associated with
Wycliffe Creek and Hurst Creek, which are approximately 5 km to the north east of the Proposal area at their
closest point. The vegetation in these areas contains higher variability and species diversity and consists of low
open woodland often dominated by smooth-barked coolibah (Eucalyptus victrix). The woodland also includes a
number of other small trees including Ironwood (Acacia estrophiolata) and Whitewood (Atalaya hemiglauca), over
tussock grasses and sometimes patches of gummy spinifex (Triodia pungens). Common shrubs include inland
Tea-tree (Melaleuca glomerata), Conkleberry (Carissa spinarum) and Senna (Senna artemisioides subspp.). The
River Red Gum (Eucalyptus camaldulensis subsp. arida) is mostly restricted to the banks of the sandy creek
channels.

5.10.2 Sensitive or significant vegetation
Land unit mapping and vegetation survey within the Proposal area has not identified any sensitive or significant
vegetation, though there are three identified in the areas surrounding the development (Stokeld et al. 2022). These
sensitive or significant vegetation are described below (and mapped in Figure 5.9). Groundwater dependent
ecosystems may constitute sensitive and/or significant vegetation and are described in detail below in section
5.12.

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

74

River channels and creek lines
A vegetation community that supports narrow corridors of river red gum (Eucalyptus camaldulensis subsp. arida)
low open woodland which provides suitable nesting opportunities for Grey Falcon (Falco hypoleucos, Vulnerable,
EPBC Act and TPWC Act; further discussed below in Section 5.10.2).
Coolibah low open woodlands
This vegetation community dominates the drainage areas associated with the following:
–

Most notably the adjacent Thring Swamp Site of Botanical Significance (does not occur within the proposed
clearing area and is at least 5 km northeast of the closest Proposal area; Figure 5.9).

–

Wycliffe creek (approximately 5 km to the northeast of the services hub).

–

Skinner Creek (approximately 5 km to the east of the services hub).

Melaleuca shrublands dominated by sandhill tea tree (Melaleuca lasiandra)
This vegetation community occurs in a narrow discontinuous band from the northern end of the Taylor Creek
drainage floor and eventually connecting with Wycliffe Creek and is associated with an alluvial plain interface,
subject to flooding and a likely inflow dependent ecosystem (IDE), which is described as an ecosystem dependent
on flow of water from adjacent areas, rather than incidental rainfall alone (Stokeld et al. 2022; Cook et al. 2018b;
Nano, 2021).
The mapped extent of Taylor Creek drainage floor includes between the two production blocks. However, the
eastern borefield block, the access road that links the two production blocks and associated access tracks are the
only elements of the Proposal which intercept it.
The extent and distribution of sandhill tea tree shrublands within the Taylor Creek drainage floor and eastern
borefield block clearing area may be associated with land type 6 (10a1: Burgess et al. 2016), mapped by Stokeld
et al. (2022) and is provided in Figure 5.9.
Culturally significant vegetation
The Central Land Council (CLC) engaged Susan Dale Donaldson in 2021 to undertake an Aboriginal Cultural
Values Assessment (ACVA) of the Singleton modelled groundwater drawdown area and to consider how these
values might be impacted by the granting of the water licence. Local Aboriginal stakeholders (80 people including
Kaytetye Traditional Owners for Singleton Station and the drawdown area, members of neighboring groups,
members of groups across the region, and residents of nearby communities) were consulted by Donaldson and
the CLC in June 2021 to inform the ACVA.
Data collected from Traditional Owners by Donaldson indicates 40 sacred sites (including culturally significant
vegetation) located within the groundwater drawdown area, that are potentially at risk from water drawdowns.
Culturally significant vegetation within NT Por 653 (identified under Authority Certificate C2019/083) include
Bloodwood trees, a Coolabah tree, a Supplejack tree and a Ghost Gum tree.

5.10.3 Listed threatened flora
The information pertaining to threatened flora presented in this Referral are based on findings from desktop
reports and field surveys listed in Appendix C. No targeted threatened species surveys were conducted. The level
of confidence surrounding the likelihood of occurrence of threatened species is limited by the findings of the
Mapping the Future Survey (DEPWS, 2022) and data that is publicly available.
A desktop review of both the Commonwealth Government Protected Matters Search Tool (PMST) and NR Maps
databases (DENR, 2021), found no threatened flora species that are either known to occur or predicted to occur
within 10 km of the Proposal area.
There are however, seven flora species listed as either ‘Near Threatened’ or ‘Data Deficient’ under the TPWC Act
known to occur within 10 km the Proposal area, but outside of the Proposal area. These species are mapped in
Figure 5.10, and tabulated in the Biodiversity Assessment Report (Appendix C). Weeds
A desktop search of the NT Weeds database for within the Proposal footprint, and various land resource surveys
in the area did not identify any declared weeds listed under the Weeds Management Act and/or identified as
Weeds of National Significance (WoNS) within in the Proposal area.
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There has been no dedicated weed survey of the Proposal area, however the GDE model validation survey (GHD
2020) did however identify several areas containing a non-declared, but very invasive and grassy weed; Cenchrus
ciliaris (commonly known as Buffel grass), which was more prevalent within the alluvial landscapes, but also
present in low densities throughout the sandplain.
Declared weeds known and recorded from the areas surrounding the Proposal footprint within Singleton Station,
are provided in the Biodiversity Assessment Report (Appendix C).
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5.11

Fauna

5.11.1 Habitats
At a regional scale both the sandplain and alluvial landscapes show the negative effects of buffel grass invasion
and cattle use compounded by drought conditions (Stokeld et al. 2022; GHD 2020). Cattle grazing and buffel grass
invasion has simplified the ground vegetation across much of the area. This has broadly led to a decline in
ecological condition and habitat quality. The extent of grazing and buffel impacts are associated with rainfall,
whereby high rainfall increases vegetation growth and reduces grazing pressure, but conversely increases the
biomass of buffel grass which can increase fire frequency and intensity. Conditions within the Proposal footprint,
which is primarily comprised of sandplain habitat (with the exception of the eastern borefield) are representative of
these regional conditions. The eastern borefield overlaps the Taylor Creek drainage floor and this habitat is
associated with alluvial habitats.

5.11.2 Threatened fauna
The information pertaining to threatened fauna presented in this Referral are based on findings from desktop
reports and field surveys listed in Appendix C. No targeted threatened species surveys were conducted. The level
of confidence surrounding the likelihood of occurrence of threatened fauna species is limited by the findings of the
Mapping the Future Survey (DEPWS, 2022).
The results of a review of NT Flora and Fauna Atlas and PMST reports for confirmed and potential threatened
species have been tabulated in Appendix C, mapped in Figure 5.10 and are detailed below.
There is only one record of a threatened species from with 10 km of the Proposal area, which is Grey Falcon
(Falco hypoleucos, Vulnerable, EPBC Act and TPWC Act) (Table 5-3). The PMST predicted that an additional nine
threatened species, or their habitat may occur within 10 km of the Proposal area (six birds and three mammals),
though no records of these species have been recorded.
Given the potential for biodiversity impacts to occur as a result of groundwater draw down over a larger area
extending beyond the Proposal clearing area, records for threatened species were also examined for the entirety
of Singleton Station plus a 10 km buffer. In this larger area, records for Black-footed Rock-wallaby were observed
near the Karlu Karlu / Devils Marbles Conservation Reserve and Iytwelepenty / Davenport Ranges National Park.
This species is strongly associated with rocky habitat which is not present either within the Proposal area or in the
area expected to be impacted by groundwater drawdown.
One listed threatened fauna species known to historically inhabit the region, Greater Bilby (Macrotis lagotis;
Vulnerable, EPBC Act and TPWC Act), has nine sightings recorded within the WD area, most recently in 2009
approximately 50 km north of the Proposal area on the Stuart Highway (but no records within 10 km of the
Proposal area). Stokeld et al. (2019) also identified an old disused Bilby burrow approximately 4 km west of the
development area. There are also anecdotal reports that Traditional Owner knowledge exists of Bilby occurring in
proximity to the development area, however no details have been made publicly available, and no Bilby were
detected at 101 camera sites during the Mapping the Future Biodiversity Survey (Stokeld et al. 2019).
EPBC Act listed Migratory and marine species
There are ten EPBC Act listed migratory bird species and 14 EPBC Act listed marine bird species that were
identified in the PMST Report as being potentially present in the Proposal area, four of which have been recorded
at Wycliffe Well approximately 5 km to the north east of the development area. These species are discussed in
detail in the Biodiversity Assessment Report (Appendix C).
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Listed threatened species records (including EPBC Act listed migratory records and TPWC Act ‘near threatened’
species records) within 10 km of the development area

Table 5-3

Common name

Scientific name

TPWC Act

Falco hypoleucos

vu

VU

Macrotis lagotis

vu

VU

EPBC Act

Birds
Grey Falcon
Mammals
Greater Bilby*

* No confirmed records of Greater Bilby are recorded on NR Maps from within 10 km of the development area, however disused burrows were
identified in 2019 (Stokeld et al., 2022) and traditional owner knowledge and further anecdotal evidence suggests their possible occurrence.
Discussion on the extent of occurrence of the threatened species with known records and an assessment of the
likelihood of occurrence of other potential threatened species within the Proposal area is provided in the
Biodiversity Assessment Report (Appendix C). This assessment resulted in the occurrence of two fauna species
as ‘possible’, which include:
–

Greater Bilby (Macrotis lagotis; Vulnerable, EPBC Act and TPWC Act)

–

Grey Falcon (Falco hypoleucos; Vulnerable, EPBC Act and TPWC Act)

5.11.2.1

Introduced fauna

There are at least 92 individual records of four introduced fauna species within 10 km of the Proposal area. The
PMST report did not identify any additional species that may occur or have suitable habitat within the area.
Stokeld et al. (2022) reported cats and cattle as being distributed broadly across the region, while fox and camel
were only observed on the sandplains immediately to the north-west of the Proposal area. As mentioned in
Section 5.11.1, the long-term impacts of cattle grazing are evident throughout the shallow groundwater and alluvial
areas.
All records of introduced species are listed and mapped in the Biodiversity Assessment Report (Appendix C).
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FIGURE 5-10

Data source: Flora and fauna species records - DEPWS 2021. Cadastre - DLRM 2007. General topography - GA 2012. Aerial - World Imagery: Earthstar Geographics.
Created by: fxu

5.12

Groundwater Dependant Ecosystems

5.12.1 Terrestrial and surface aquatic GDEs
Previously the understanding of the extent and distribution of terrestrial and surface aquatic GDEs within the
WDWCD, or any other arid zone regions in Central Australia was limited (Cook & Eamus 2018b). However, in
recent years there has been a greater focus on the study of GDEs in the region, which has resulted in descriptions
for what vegetation species and community structure can be considered as a GDE in addition to a model of
probable GDE occurrence (Brim Box et al. 2019).
Based on current knowledge, the most likely GDEs can be defined by the combination of the following
characteristics:
–

Floristic composition: Presence and quantity of indicator species. These include select species of the genus
Corymbia, Eucalyptus and Melaleuca

–

Tree size: Presence of clusters (i.e. three-five trees per ha) of indicator species with a height >10 m or DBH
>30 cm (Nano et al. 2020).

–

Modelled groundwater depth: Found within the 0-15 m depth to groundwater (DTGW) zone

The GDE model at 70% probability of occurrence is provided in Figure 5.13 (Brim Box 2019).
Terrestrial GDEs in the Western Davenport region are distributed throughout sandplain country and are
characterised by Corymbia open woodland with a variable mid layer (GHD 2020).
Surface aquatic GDEs within Singleton Station are distributed through alluvial country along the sandy channels of
the major creek systems including Wycliffe Creek, Hurst Creek and Skinner Creek (Figure 5.7). These channels
are characterised by the presence of Corymbia aparrerinja as well as large trees of the more common Eucalyptus
victrix.

5.12.2 Subterranean GDEs (Stygofauna)
FAFM commissioned a desktop assessment on the likelihood of stygofauna occurrence in the Georgina Basin
(Aquatic Ecology Services, 2022; Appendix N). The findings of this report are summarised here, with an
assessment of potential impacts in Section 7.2.2.
There has been little research done on stygofauna in the Northern Territory, though there are some commonly
accepted aquifer attributes known to be favourable for the occurrence of stygofauna. These factors were applied to
a multi-criteria analysis protocol (MCAP) to assess the likelihood of stygofauna presence in the aquifers of bores
within and surrounding Singleton Station. The results found that the presence of stygofauna is “likely”, however
there are a number of uncertainties attached to the data which is mapped Figure 5.12 below and discussed further
in Section 7.2.4.
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Data source: General topography - GA 2012. Aerial - World Imagery: Earthstar Geographics. Created by: fxu
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FIGURE 5-12

Data source: Stygofauna - AES (digitized GHD) 2022. General topography - GA 2012. Aerial - World Imagery: Earthstar Geographics. Created by: fxu

5.13

Matters of National Environmental Significance
(MNES)

A search of the EPBC Act PMST, identified the MNES within a 10 km buffer on the Proposal Area, for which
results are summarised below in Table . More specifically, the search found no results for World Heritage
Properties, National Heritage Properties, Commonwealth Heritage Places, Wetlands of International Significance
or Threatened Ecological Communities.
The PMST did identify a number of listed threatened species, which are listed in detail in Appendix C, summarised
in 7.5 below and discussed in section 5.3 above.
Table 5-4

Matters of National Environment Significance potentially within the Proposal area

Matters of National Environmental Significance

Quantity

World Heritage Properties

0

National Heritage Properties

0

Commonwealth Heritage Places

0

Wetlands of International Significance

0

Threatened Ecological Communities

0

Threatened Species

10

Migratory Species

10

Marine Species

14

Whales and Other Cetaceans

0

5.14

Potential contamination

5.14.1 Historical aerial imagery
A review of historical aerial imagery sourced from Google Earth Pro was undertaken on 17 May 2022. The earliest
available aerial imagery was taken in 1985 and it shows no development in, or around the Proposal Area, other
than the Stuart Highway and the Alice Springs Darwin Railway, which are located approximately 7.5 km and
4.5 km east of the Proposal Area respectively.
Between 1984 and mid-2013, no changes were observed in aerial imagery. In late 2013, a small, circular clearing
and vehicle tracks appeared approximately 1.5 km south of the Proposal Area. This clearing is for irrigated
agriculture on Neutral Junction Station. In late 2018, two smaller agriculture irrigation circles appeared immediately
above the original irrigation circle.
No other potential sources of contamination or changes in aerial imagery were observed in or around the Proposal
area.

5.14.2 NT EPA contaminated land audit register
A search of the NT EPA contaminated Land audit registers was conducted on 17 May 2022. This search yielded
no results for environmental audit sites within the Proposal area or wider region.

5.14.3 Unexploded Ordinance (UXO)
The Department of Defence (2022) identifies and maintains a database of sites affected, or suspected of being
affected, by UXO that may influence the nature of land use. The information is compiled in the Defence UXO
Mapping Application and is drawn from a number of resources including:
–

Australian Defence Force Explosive Ordnance Incident Reports (EOIR).

–

Commonwealth Gazettes, Unit War Diaries and other records.
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–

current and recently archived Defence files.

–

field investigation surveys.

–

other government agencies.

A desktop search using this application (undertaken on 17 May 2022) indicated that there are no UXO records in
or around the Proposal Area. The nearest Defence site is the Delamere Air Weapons Range and the nearest site
where there may be UXO are both located approximately 800 km north of the Proposal Area.

5.15

Socioeconomic environment

A summary of the socio-economic environment of the proposal is provided in sections 5.15.1, 5.15.2 and 5.15.3.
For a complete social baseline refer to the Social Impact Assessment (Appendix I).

5.15.1 Social history and governance
The proposal is located on Singleton Station, located in the Barkly Region of the NT, about 35 kilometres west of
Ali Curung, 145 kilometres south of Tennant Creek and 380 kilometres north of Alice Springs. FAFM purchased
Singleton Station in 2016 and the property is currently managed as a cattle farm operation. Prior to this purchase,
Singleton Station was owned and operated by a family business, which used the land for cattle grazing. Since
2015, this business has continued to manage the station, and lease the property to the east of Stuart Highway
where they continue to run cattle.

5.15.1.1

Traditional owners

Singleton Station is located on Kaytetye Country, which is associated with four Traditional Owner groups (Anerre,
Waake–Akwerlpe, Iliyarne and Arlpwe), with neighboring Countries including Alyawarre, Warlpiri and Warumungu
Countries (Donaldson, 2021). Singleton Station is subject to a native title determination; Mpwerempwer Aboriginal
Corporation is the Registered Native Title Body Corporate. Kaytetye Country is home to many sacred sites,
including places of ceremony and spiritual significance. As discussed in the Western Davenport Water Allocation
Plan 2021 – 2022:
“The cultural landscape of this area (the Western Davenport Water Control District) includes physical (e.g. sacred
sites, ancestor trees and other features such as stone arrangements) and non-physical (e.g. knowledge, practices,
songs, ceremony) cultural values. All water sources such as soaks, rock holes, springs and rivers play a major role
in the social, spiritual and customary values of the Traditional Owners of the District” (Northern Territory
Government, 2021).
Languages spoken in Kayteye Country include Warlpiri, Warumungu, Kaytetye and Alyawarr. The community of
Ali Curung is known as the country of the dog in Kayteye language. Dogs hold significant importance in the area
and to the dreamtime stories of the region. Ancestral dogs which traveled the area near Ali Curung are said to
have created the landscape and floodplains in the region (Barkly Regional Council, 2019). Dreaming lines
throughout this area are often related to surface water ecosystems (Northern Territory Government, 2021).
Traditional Owners have customary obligations for managing County and access to sites, and passing on
knowledge, including where to find and how to source water. Hunting and harvesting are regular activities
undertaken by Traditional Owners in the Proposal and drawdown areas, which are known by Traditional Owners
as prime hunting and natural resource collection areas (Northern Territory Government, 2021; Donaldson, 2021).
Traditional Owners also undertake caring for Country practices in the area such as regular burns and cleaning
out/covering up soakages (Donaldson, 2021).

5.15.1.2

Ali Curung

Ali Curung is the closest community to the Proposal, located 35 km south-east of the Proposal area. Ali Curung is
a remote community located 170 km south of Tennant Creek on the Warrabri Aboriginal Land Trust. Ali Curung
was established originally as a Warrabri Settlement, when a number of groups were brought to the settlement in
the 1950’s including Kaytetye people, Warlpiri people and Alyawarra people. The community and the surrounding
region (including Singleton Station) is located in the area of the Central Land Council.
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5.15.2 Demographic characteristics
The population of Ali Curung was 394 persons in 2021. The community has experienced a population decline of
20.2% (100 persons) between the Census years of 2016 and 2021. Through the SIA consultation undertaken in
2022 it was identified that the population also fluctuates during each year as people come and go for family and
cultural reasons, with the population usually peaking in the months of November and December. The population in
Ali Curung is predominantly Indigenous (88.1% of the population). In 2021 there were 91 families in Ali Curung
with a high proportion of one parent families (31.9%), predominantly with children under 15 years. Ali Curung has
a young population, with a median age of 23 and a higher proportion of children under 12 years compared to
Barkly LGA
In Ali Curung, 71.8% of the population speak a language other than English at home. During consultation for the
SIA in 2022, Ali Curung was described as being made up of two language groups, which is reflected in the 2016
ABS Census data, where the predominant languages spoken in Ali Curung were Warlpiri (36%) and Alyawarr
(26.6%).
In 2021 there were 117 people in the labour force in Ali Curung, representing a labour force participation rate of
44.7%. Within the labour force, 65% were employed and 38.5% were unemployed. SIA consultation identified
several barriers to employment for local residents, such as access to drivers’ licences or identification documents,
lack of transportation available for daily commute to work, and substance use, which contribute to a systematic
culture of unemployment in the community. ABS Census data indicates that the median weekly personal income
and median weekly household income in Ali Curung ($391 and $1,437) is lower than in the Barkly LGA ($456 and
$1,474) which in turn is much lower than the NT average.
The average household size in Ali Curung is 4.5 persons with an average of 1.5 persons per bedroom, and 41.6%
of households with six persons or more, indicating a high level of overcrowding. Overcrowding is a prevalent issue
in the Northern Territory, with 54% of homes in remote communities considered overcrowded (Northern Territory
Housing Strategy, 2019).
Preschool, Primary, and Senior Schooling is provided at Alekarenge School. SIA consultation found that school
attendance and engagement is an existing issue in Ali Curung, with low attendance levels and rates of year 12
completion. This was also reflected in ABS Census data, which showed that there was a low proportion (20.8%) of
the Ali Curung population who had completed school to year 12, compared to 34.9% in Barkly LGA. The
predominant level of post-graduate qualification obtained in Ali Curung was a Certificate level, representing 3.8%
of the total population. Bachelor degree level represented 1.5% of the total population.

5.15.3 Economy and industry
In the Barkly LGA, the predominant occupation was professionals (18.8%), community and personal service
(19.4%) and labourers (16.9%). In 2016, the predominant industries of employment in Barkly LGA were public
administration and safety (19%), health care and social assistance (17.6%) and agriculture, forestry and fishing
(16.6%).
In the 2020/2021 financial year, agriculture, forestry and fishing had the largest output by industry in Barkly LGA,
representing 38.4% of total output, generating $271 million across domestic and international exports (Economy
id, 2021). The largest commodity produced was livestock slaughtering, which accounted for 98.2% of the Barkly
LGA’s total agricultural output in terms of value (Economy id, 2021).
The Barkly region has been identified as a key tourist destination, due to its strategic location for travellers in
transit through the Northern Territory. The Barkly Region Destination Management Plan has been developed to
manage tourism in the region over a 10-year period from 2020-2030. In 2019, 106,000 people visited Barkly,
spending an average of 2.4 nights in the region and an average spend per trip of $1,284 (Tourism NT, 2019).
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5.16

Cultural heritage and sacred sites

An overview of NT and Commonwealth heritage listings for cultural heritage associated with the Proposal is
provided in Section 2.4, and the results of cultural heritage investigations for the Proposal are provided below.

5.16.1 Authority Certificate
The Proponent applied to AAPA for a register search in 2016, which identified sacred sites on the Singleton
Station property. The Proponent then applied to the AAPA for an Authority Certificate to cover the Proposal and an
Authority Certificate (C2019/083) was subsequently issued to the Proponent on the 2 October 2019. In summary
Authority Certificate C2019/083 identifies a number of recorded sacred sites within NT Por 653 and its immediate
surrounds associated with waterholes, soaks, sand ridges, Wycliffe Creek and specific Ghost Gum Bloodwood and
Bean trees. One of these recorded sites, 5756-53, was subsequently registered by AAPA and notification of this
status change provided to the Proponent by AAPA on the 19 April 2021. A total of 11 sacred sites, including 575653, are referred to in Authority Certificate C2019/083.
There are sacred sites outside the boundaries of FAFM’s current AAPA certificate but potentially within the
groundwater drawdown areas. FAFM will seek new AAPA certificate(s) to cover these areas. Those AAPA
certificates will be key components of the culture values impact assessment (CP10) to be undertaken by FAFM.

5.16.2 Central Land Council investigations
The Central Land Council (CLC) engaged Susan Dale Donaldson in 2021 to undertake an Aboriginal Cultural
Values Assessment (ACVA) of the Singleton Water Licence Area and to consider how these values might be
impacted by the granting of the water licence. For the purposes of the ACVA, Donaldson included the entirety of
the Proposed groundwater drawdown area, which extends beyond the water extraction footprint assessed for
Authority Certificate C2019/083.
Local Aboriginal stakeholders (80 people including Kaytetye Traditional Owners for Singleton Station and the
drawdown area, members of neighbouring groups, members of groups across the region, and residents of nearby
communities) were consulted by Donaldson and the CLC in June 2021 to inform the ACVA. Data collected from
Traditional Owners by Donaldson indicates 40 sacred sites are located within the groundwater drawdown area
(refer to Figure 5.13).. Donaldson describes these sacred sites as all having features associated with groundwater
dependent ecosystems (GDE). These features include soakage’s, creeks, flood outs, swamps, Bloodwood trees, a
Coolibah tree, a Supplejack tree and a Ghost Gum tree.
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Figure 5.13

GDE sacred sites within the Singleton Water Licence Area (Donaldson, 2021)

5.16.3 Northern Territory heritage register
A search of the NT Heritage Register by the Heritage Branch on the 17 January 2019 did not identify any
nominated, provisional or declared heritage places located within NT Portion 653 (refer to Figure 5.14). No
Aboriginal archaeological sites were identified in NT Portion 653, although Aboriginal artefact scatters and quarries
have been recorded within the nearby region (red dots, refer to Figure 5.14). The Heritage Branch cautioned that
the absence of Aboriginal archaeological sites within NT Portion 653 likely reflected a lack of archaeological
surveys, rather than the absence or presence of such sites. The Heritage Branch recommended archaeological
surveys should occur if ground disturbance would be close to watercourses or rocky outcrops that could have
been a source of raw materials for stone artefact manufacture.

Figure 5.14

2019 Heritage Branch search results

Ellengowan Enterprises was commissioned by the Proponent in 2020 to undertake a Cultural Heritage Impact
Assessment (CHIA) of the Proposal footprint (Appendix P). The CHIA was informed by a desktop assessment and
a systematic archaeological survey involving 539 km of aerial survey and targeted pedestrian survey of high
archaeological potential areas (Dr Jung, 2020). The survey identified one background scatter consisting of two
stone artefact scatters in the Proposal area (SBS01), two artefact scatters along Wycliffe Creek (SAS02 and
SAS03) and another artefact scatter on Ghost Gum Rise (SAS01) (refer to Figure 5.15). Dr Jung assessed SBS01
as being of low archaeological significance, while SAS01, SAS02 and SAS03 were identified as being of moderate
archaeological significance.
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Figure 5.15

Ellengowan Enterprises archaeological survey results
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5.16.4 Summary of cultural heritage values
No natural heritage or historical heritage values have been identified in the Proposal area, however Aboriginal
cultural heritage values have been identified as being present in the Proposal area and wider water drawdown
area. Assessments by AAPA, Donaldson and Dr Jung have identified a range of both tangible (i.e. archaeological
features, soaks, culturally significant trees etc) and intangible (i.e. Dreaming tracks and areas) of Aboriginal
cultural heritage values in these areas, some of which are considered sacred sites under the Northern Territory
Aboriginal Sacred Sites Act 1989. While the Proposal is unlikely to have direct impacts to sacred sites, water
drawdown presents a potential risk to sacred sites that include features dependent on groundwater (i.e. soaks and
culturally significant trees). Information shared by Traditional Owners in regards to sacred sites has focused on
those that are at potential risk from the Proposal and it is acknowledged that the Proposal exists in a broader
culturally significant landscape.
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6.

Environmental risk assessment

An environmental risk assessment was undertaken, including consultation with FAFM through risk workshops, to
identify the potential environmental impacts and mitigation measures from activities associated with the Proposal.
GHD used the environmental risk analysis method which is based on the requirements of AS/NZS ISO
31000:2018 (Risk Management).

6.1.1

Methodology

The environmental risk analysis was undertaken to:
–

Establish a risk framework that defined boundaries of risk likelihoods and consequences.

–

Identify the type of risks associated with the Proposal.

–

Analyse the identified risks.

–

Evaluate the risks by rating them according to the likelihood of the risk and its consequence.

–

Outline management measures to mitigate risks to an acceptable level.

–

Determine the residual level of risk after application of management measures.

The first step involved the identification of the consequence levels should a particular risk result in a negative
impact. These are summarised inTable 6-1 Table 6-1.
The second step involves defining the risk categories. This considered the frequency of activities that may cause
the impact and likelihood (probability) of the impact occurring during the activity. The level of likelihood that a risk
would occur is summarised in Table 6-2.
The risk rating category of each potential impact was then determined by combining the likelihood with the
consequence of the risk according to the matrix shown in Table 6-3. The risk rating categories that were adopted
for this Proposal are outlined in Table 6-4. As indicated in Table 6-4, risk rating scores were also attributed to each
risk rating.
The impacts were initially rated with the existing control measures already in place and confirmed to be
functioning, known as the initial risk rating. The risk rating was then revised to consider the effectiveness of
additional control measures that would be implemented, known as the residual risk rating. Where no additional
control measures were identified, or administrative controls only were identified, there was no risk reduction.
The impacts were categorised into themes and factors, as per the NT EPA Environmental Impact Assessment
Guidelines 2. The themes categorised in this assessment include land, water, air and people.

2

NT EPA 2020, NT EPA Environmental factors and objectives, Environmental impact assessment guidance, version 1.0, dated 26 June 2020.
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Table 6-1

Environment and Heritage

Risk

Risk consequence definitions

Negligible - 1

Minor - 2

Moderate - 3

Major - 4

Severe - 5

No
measurable
impact.

Minor Impacts on
flora / fauna and
habitat but no
negative impacts to
ecosystem function.

Policy or
contractual
breach.

Legislative,
regulatory or
policy breach.

Major
legislative.
Regulatory or
policy breach.

Limited /
minimal
damage to
areas of low
significance.

Minor impacts with
no permanent or
lasting detrimental
effects to the
environment or
cultural or social
values.

Significant
localised impacts
without long term
detrimental
environmental or
social impacts.

Significant
widespread
environmental
effects with long
term detrimental
environmental or
social impacts.

Significant
extensive
environmental
effects with long
term detrimental
environmental
or social
impacts.

Short term or
repairable
adverse effects to
ecosystem
function or
endangered /
beneficial
species, habitat
or cultural &
heritage values.

Localised
eradication or
significant impact
to ecosystem
function,
endangered /
beneficial
species, habitat
or cultural and
heritage values.

Widespread,
permanent and
persistent
damage to
ecosystem
function or area
of significance
including
cultural heritage
values.
Eradication of
endangered/ben
eficial species or
habitat.
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Table 6-2

Risk likelihood definitions

Level

Descriptor

Likelihood of Occurrence

1

Rare

May occur in exceptional circumstances.

2

Unlikely

Could occur at some time

3

Possible

Might occur at some time

4

Likely

Will probably occur in some circumstances

5

Almost Certain

Expected to occur in most circumstances

Table 6-3

Risk Rating Matrix

Likelihood Rating

Consequence Rating
Negligible

Minor

Moderate

Major

Severe

1

2

3

4

5

Rare

Low

Low

Low

Low

Low

1

1

2

3

4

5

Unlikely

Low

Low

Medium

Medium

Medium

2

2

4

6

8

10

Possible

Low

Medium

Medium

High

High

3

3

6

9

12

15

Likely

Low

Medium

High

High

Extreme

4

4

8

12

16

20

Almost Certain

Low

Medium

High

Extreme

Extreme

5

5

10

15

20

25

Table 6-4

Risk rating categories

Risk category

General description

Low

Potential impacts either require no specific management measures or can be directly managed through
design measures, general mitigation measures and safety controls.

Medium

Management responsibility required. Potential impacts can be mitigated through the application of
relatively standard environmental management measures.

High

Management attention needed. Detailed assessment and planning are necessary to develop
appropriate measures to mitigate and manage the potential impacts associated with the risk.

Extreme

Immediate action required. Detailed assessment and planning are necessary to develop appropriate
measures to mitigate and manage the potential impacts associated with the risk.

Risk rating scores were attributed to each risk rating. These scores ranged between one and twenty-five. Risks
were initially allocated assuming that no management measures were in place. The risk rating was then revised to
take into account the effectiveness of mitigation measures that would be implemented, known as the residual risk
rating.

6.2

Results of environmental risk analysis

The full environmental risk register is provided in Appendix A which presents the outcome of the risk assessment
process. The inherent risk assessment results are based on the proposed construction and operational activities
and the timescale over which they will be undertaken. A summary of the environmental risks is provided in Table
6-5 below.
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Table 6-5

Environmental risk analysis summary

Activity

Number of risks
Low

Total

Medium

High

Extreme

Number of risks for Proposal prior to mitigation measures
(initial risks)

9

20

9

0

38

Number of risks for Proposal including mitigation
measures (residual risks)

28

10

0

0

38
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7.

Potential impacts and management

This section summarises potential significant impacts identified for the duration of the Proposal and their proposed
mitigation as detailed in the risk assessment register (Appendix A). These have been grouped based on the
relevant NT EPA environmental factors and objectives.

7.1

Land

7.1.1

Landforms & terrestrial environmental quality

The NT EPA’s objective for the Landforms factor is:
Conserve the variety and integrity of distinctive physical landforms.
Protect the quality and integrity of land and soils so that environmental values are supported and maintained.
This chapter describes and assesses the significance of potential impacts to landforms associated with the
Proposal. The sources of impact to landforms and terrestrial environmental quality are primarily related to wind
erosion of cleared areas and soil salinity.

7.1.1.1

Investigations

A number of investigations have been completed as part of the referral to inform the assessment of impact to the
existing landform and terrestrial environmental quality. These investigations include:
–

Appendix L - Salinity impact assessment (GHD 2022e) - this documents the results of the assessment of the
potential salinity impacts during the construction and operation of the Proposal.

–

Appendix K- Land Types and Land Suitability on part of Singleton Station (McGrath 2020) - this documents
the capability of the existing land to be utilised for the Proposal.

Several management plans were prepared to inform the referral and mitigate potential impacts during construction
and operation of the proposal. These include:
–

Appendix Q - Storm water management plan (GHD 2020f) - this documents the results of the assessment of
the potential surface water quality impacts during the construction and operation of the Proposal. This
includes potential flooding impacts, assessment of the soil loss hazard, potential changes to surface water
flows and surface water quality due to stormwater.

–

Appendix F- Erosion and sediment control framework for operation of the proposal (SCF 2022a).

The findings of these assessments have been informed by the following:
–

Desktop searches of publicly available data

–

Various models including a site conceptual model, water balance modelling, solute transport model, hydraulic
modelling

–

Results from existing groundwater monitoring bores

–

Land type mapping.

7.1.1.2

Description of proposal and environmental values

The following key activities during the construction and operation of the Proposal have the potential to impact the
existing landform and terrestrial environmental quality:
–

Vegetation clearance

–

Land forming and earthworks such as the establishment of access roads, cropping areas, water supply,
irrigation and drainage infrastructure

–

Borefield development and groundwater extraction from the underlying aquifer

–

Application of irrigation waters
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–

Crop types, areas (plots), staging of crop establishment (from development to full production), and agricultural
management practices (that may impact soil health).

The key risks resulting from these activities are:
–

–

–

Changes to soil quality including:
•

Change in soil chemistry such as sodicity, salinity and other (nutrients, soil structure, ability to rehabilitate
the land after cropping)

•

Soil conditions diminishing soil productivity and health.

Changes to soil structure and erosion including:
•

Soil structure degraded

•

Exposed bare soil may be susceptible to wind erosion

•

Exposed bare soil may be susceptible to water erosion

•

Loss of fertile soils.

Sedimentation including:
•

Increased suspended solids in watercourses from the movement of exposed soils.

7.1.1.3

Potential impacts

Soil erosion, salinity and sedimentation can lead to the following impacts:
–

Commercial risks to FAFM in terms of productivity and yields

–

Saline soils formed over 30 years of operation of the Proposal result in poor rehabilitation of the landscape
due to the loss of fertile soils and degraded soil quality

–

Potential for increased sedimentation loads during flood events.

–

Potential for increased dust storms and deposition during high wind events

Further details on these impacts are provided below.

Salinity
The quality and health of soils within the Proposal site, could be impacted by an increase in soil salinity as
described in Appendix L. The applicable types of salinity impacts relevant to the location and proposed activities
are:
–

Groundwater salinity – the Proposal will involve extraction of groundwater for irrigation at the site. This
extraction will result in draw-down and the practice of irrigation may result in recharge of the aquifer which
may result in groundwater mounding and changes to the native groundwater chemistry.

–

Irrigated salinity – from application of groundwater (with an estimated salinity of between 600 – 1000 mg/L
TDS) that will alter salts in the soil profile both in the productive zone (i.e., top 2 m of soil where crops interact
with the soil) and the unsaturated zone (the soil profile between the productive zone and the groundwater
interface). The impact of irrigated salinity is potentially accumulative – meaning that as irrigation drainage
reaches the groundwater aquifer the salinity of the aquifer and thus the salinity of the irrigation water, will
increase over time.

–

Dryland salinity – from clearing of native vegetation to plant non-native crops, there will also be greater areas
of bare ground from periods of ‘fallow’ (when soils are rested and crops are not grown) and areas used for
infrastructure (roads, drainage, buildings, etc.). Dryland salinity is considered a relatively low risk for the
Proposal based on the depth to the water table (> 5 m) and the assumption from available information that the
soils are deep and free-draining.

The Proposal activity of greatest relevance to the salinity impact assessment is the area cleared for crop
development (3,300 ha) and irrigated. This is the area that will be susceptible to irrigated salinity and secondary
salinity caused by saline irrigation water and potentially local deep drainage to the aquifer.
Other areas cleared of native vegetation for infrastructure and access roads may change the rate of rainfall
infiltration on soils but given these areas will be largely sealed or compacted with stormwater directed to
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stormwater drainage, the overall contribution of these areas to the site water balance relative to the impact of
irrigation is considered very small and are not considered in detail in this impact assessment.

Erosion
The combination of land clearing, land preparation, wind and rain increase the potential of wind and water erosion
of topsoil. There is also the potential for dust storms to occur when large areas of bare soil are exposed. These
can result in the loss of fertile soil within the Proposal area.
The assessment used the Revised Universal Soil Loss Equation (RUSLE) to estimate soil loss hazard . No
existing erosion has been identified in the vicinity of the proposal. Based on the results of the Baseline Flood
Assessment and the outcomes of the soil loss hazard assessment, the estimate of soil loss for most of the
individual blocks somewhat exceeds the threshold for the requirement of a sediment basin (150 m3/year)
nominated in IECA (2008). However, considering the seasonal agricultural nature of the disturbance and the
impracticality of directing flows on the very flat grades of the site, sediment basins are not considered appropriate.
The Ali Curung area experiences predominately easterly and south easterly winds. The strongest winds tend to
occur during the months of September to November (Bureau of Meteorology 2022). This period coincides with the
end of the monsoonal dry season when soils will already have a low moisture content. Further details on regional
climate are provided in Section 5.1.
Potential soil loss associated with clearing and water erosion was found inherently low risk due to the low grades
and soil types of the existing landform.
Potential soil loss associated with wind erosion is considered a medium risk.

Sedimentation
During the construction phase, the potential exists for increases in the amount of pollutants, particularly sediment,
being exported from the site. This can result in the loss of fertile soil within the Proposal area and impact to
downstream areas from sedimentation of water bodies.
The scale of the accommodation and services hub may have the potential to impact the downstream water quality.
Unmitigated post development scenario may have the potential to increase sediment load and potential
contaminants such as suspended solids from eroded soils. The potential impacts to water quality related impacts
are discussed in Section 7.2.

7.1.1.4

Proposed mitigation and management measures

Mitigation measures to protect against soil erosion and salinity have been summarised in Table 7-1.
Table 7-1

Mitigation measures to protect soils

Potential
management
issue

Likelihood

Mitigation

Soil erosion from
water

Unlikely

–
–
–

Soil erosion from
wind

Likely

–
–

–

Clearing will largely be undertaken during the winter months where the lowest rainfall
period throughout the year is experienced.
A corridor is proposed between the Eastern and Western Production blocks clearing
extents (with the exception of the eastern borefield block), in the location of the
greatest depth of the 1% AEP flood.
In the non-productive areas on the corners of irrigated centre pivot production areas
the soil cover will be managed by slashing to maintain the soil cover and reduce risk
of water erosion.
Land unit 1 will not be cleared
A corridor is proposed between the Eastern and Western Production blocks clearing
extents (with the exception of the eastern borefield block), providing a buffer to act to
reduce the risk of wind erosion in the production blocks with already established
natural flora.
Clearing will be undertaken to push vegetation into North to South rows to break the
wind coming predominantly from the east.
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Potential
management
issue

Likelihood

Mitigation
–
–
–
–
–
–
–

Salinity in
shallow soils

Likely

–
–
–
–
–
–
–
–
–
–

7.1.1.5

Horticultural plots will be cleared in stages shortly before planting.
The clearing of vegetation will start from the eastern prevailing wind side of the
Horticultural plots and clear towards the west.
Irrigation installation will be completed as quickly as possible once land is cleared.
This will enable establishment of short, and long, term windbreaks and planting of
crops to minimise the exposure time of the soil without vegetation.
Establishment of permanent windbreak trees around the production block boundaries
growing to 15 plus metres high will provide wind protection and reduce the risk of soil
erosion
Any tilling activity will utilise attached (or separate piece of machinery)
rollers/harrows/turbulators to level the soil and reduce the risk of wind or soil erosion
while in a bare state.
In the non-productive areas on the corners of irrigated centre pivot production areas
the soil cover will be managed by slashing to maintain the soil cover and reduce risk
of wind erosion.
Earth and mulch bunding to be included around the perimeter of each proposed plot.
Implementation of CP6 Salinity Management Plan
Monitoring of the salt concentrations and accumulation in the shallow soils
During operations, proactive management intervention to minimise salt accumulation
in the subsurface
Application of additional irrigation water to increase the leaching fraction
Alteration of cropping and farm management practices.
Management of the rehabilitation:
Deep tilling of cropping areas to mix and disperse salts
Increase leaching fraction in the latter years of the Proposal to flush salts
Irrigation of rehabilitation areas initially to support regrowth and vegetation maturity
Excavation and removal of excessively salt impacted soils.

Residual risk

The following table summarises the residual risks associated with the Proposal in relation to landforms that have a
residual rating of ‘medium’ or higher. The full risk register developed for the Proposal, which includes a breakdown
of each individual potential impact, is found at Appendix A.
Risk identified in Section 6

Original risk rating

Residual risk rating

Construction wind erosion

High

Medium

Saline soils - GDE and terrestrial vegetation decline/death

High

Medium

Saline soils – Reduced viability of cropping land

High

Medium

7.1.2

Terrestrial ecosystems

The NT EPA’s objective for the Inland water environmental quality factor is:
Protect terrestrial habitats to maintain environmental values including biodiversity, ecological integrity and
ecological functioning.
This chapter discusses the significance of potential impacts to terrestrial ecosystems (i.e., flora and fauna)
associated with the proposal.

7.1.2.1

Investigations

Investigations that have been completed as part of the referral to inform the assessment of impact to terrestrial
ecosystems include:
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–

Appendix C - Biodiversity Assessment Report (GHD 2022a)- characterise the biodiversity values and listed
threatened species, matters protected under EP Act, TPWC Act and EPBC Act.

–

Appendix M - NDVI Model Validation Report (Schubert 2020).

–

Appendix K- Land Types and Land Suitability on part of Singleton Station (McGrath 2020).

–

Appendix R- Groundwater Dependent Ecosystem mapping and borefield design (GHD 2020c).

A management plan was prepared to inform the referral and mitigate potential impacts during construction and
operation of the proposal. These include:
–

Appendix C (Biodiversity Management Plan) of Appendix C - Biodiversity Assessment Report.

7.1.2.2

Description of proposal and environmental values

Section 5 of this referral details the existing environment and the biodiversity values that occur within and
surrounding the area of the Proposal within Singleton Station. The site clearing and establishment, construction
and operational activities associated with the Proposal that have the potential to impact the biodiversity values
detailed in Section 5, are summarised below along with the key associated risks resulting from these activities.
These are assessed in full in the biodiversity assessment report (Appendix C) and the full risk register developed
for the Proposal, which includes a breakdown of each individual potential impact (in addition to all impacts
associated with the Proposal) is found at Appendix A.
–

Vegetation clearing leading to habitat loss, edge effects and fragmentation

–

Introduction and/or spread of weeds

–

Creation of new tracks and cleared land opening up new areas to invasive predators

–

Waste generation from horticulture and services hub has the potential to attract invasive species

–

Site activities provide source of ignition that can result in unmanaged and unplanned bushfire

–

Construction and horticultural infrastructure (Both temporary and permanent) leading to potential fauna
injury/mortality/entrapment

–

Injury and death of fauna from collisions with vehicles

–

Irrigated Horticulture crops and windbreaks change food and habitat availability for native fauna and
community composition

–

Negative impacts to over and above 30% of all sandplain and alluvial GDEs modelled to occur within both
Singleton Station and the whole GDE protection area

–

Compounding pressures to areas surrounding the Proposal.

7.1.2.3

Potential impacts

The potential impacts to terrestrial ecosystems associated with the Proposal have been assessed using the EIA
methodology described in Chapter 6.1. The approach to the impact assessment for potential threatened species is
based on the likelihood of occurrence assessment (refer Appendix C), which is based on desktop information only
and relies upon the findings of the fauna survey conducted in the region, the Mapping the Future Survey in 2019
(Stokeld et al. 2022).
We have identified and assessed the following potential impacts to terrestrial biodiversity that could occur as a
result of the Proposal:
–

Loss of 4,037 ha of sandplain habitat from clearing vegetation

–

Alterations to vegetation structure, flora and fauna communities

–

Decline in condition of Sites of Botanical Significance (SoBS) and other sensitive vegetation

–

Loss of more than 30% of GDEs (noting loss of up to 30% of GDEs is permitted and considered sustainable
within the WEL conditions).

The outcomes of the impact assessment are summarised below and in full in Appendix C. The full risk register
developed for the Proposal, which includes a risk assessment for the primary potential impacts (in addition to
potential impacts associated with other aspects of the Proposal) is found at Appendix A. Significant impacts to
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threatened species were also assessed using the methods prescribed in the EPBC Significant Impact Guidelines
1.1 produced by the Commonwealth Government (DCCEEW) (Appendix C).
Land clearing in a regional context
Singleton Station occupies a very small proportion of both the Tanami Bioregion (Wycliffe Subregion) and the
Singleton Land System. The native vegetation clearing area for the Proposal (4,037 ha) will account for a relatively
small proportion of the total area mapped as cleared within these landscapes (refer Table 7-2 below). The total
proportion of land mapped as cleared within the WDWCD will increase by 1.38% following the Proposal, with the
total un-cleared area of native vegetation remaining above 98.6%.
The vegetation that will be cleared does not provide habitat unique to the region. The Proposal area is comprised
entirely of NVIS Map Unit 76 vegetation, which is only 2.3% of the total area mapped as Map Unit 76 within
Singleton Station and only 0.32% within the Tanami Bioregion (Wycliffe Subregion). Considering the habitats
within the Proposal area at the scale of broad habitat types, this proposed extent of clearing is considered unlikely
to have a significant impact at the bioregional scale.
Table 7-2

Proposal clearing area within a bioregional context

Clearing area

Proportion (%) of total area
Singleton Station
(294,000 ha)

WDWCD
(2,459,698 ha)

Singleton Land
System
(5,383,444 ha)

Tanami Bioregion
(Wycliffe sub
region)
(25,997,270 ha)

Total Proposal clearing area
(4,037 ha)

1.37%

0.16%

0.07%

0.02%

Total area already mapped
as cleared*
(5,089.4 ha)

1.73%

0.21%

0.09%

0.02%

Total area mapped as
cleared* following Proposal
(9,126.4 ha)

3.11%

0.37%

0.17%

0.04%

Area to be cleared of
vegetation type (NVIS Map
Unit 76) ^
(4,037 ha)

2.30% of all Map
unit 76

0.30% of all Map
unit 76

0.09% of all Map
unit 76

0.32% of all Map
unit 76

^ NVIS 2007 (Section 5.10)
* Calculated using data available on the Northern Territory Data Portal for clearing permits, both granted and submitted for: clearing unzoned,
clearing pastoral, non-pastoral use permits. Land use classes were also used including:
–

Land clearing permits (both granted and submitted) for pastoral land and non-pastoral use permits

–

Land classes including: Production for dryland and irrigated agriculture and plantations and intensive uses (cropping, horticulture, animal
production, manufacturing and industrial and residential and farm infrastructure)

Changes in vegetation structure, flora and fauna communities
The Proposal seeks to change 4,037 ha of previously unmodified environments to perennial horticultural crops
(and associated infrastructure). There is potential for this to have numerous direct and indirect detrimental impacts
to biodiversity values within Singleton Station and the Proposal area that, without mitigation, would be further
compounded by land clearing and ongoing operation of the Proposal. These are listed below, discussed in full
within the Biodiversity Assessment Report (Appendix C) and for which mitigations and management measures are
provided in the BMP (Appendix C of Appendix C).
–

Increased weed abundance and introduction of new weeds

–

Changes to fauna composition, due to:
•

New roads, tracks and infrastructure can facilitate increased movement of invasive predators

•

Waste storage and disposal can provide resources for feral species to occur more readily

•

Transition from sandplain habitats to irrigated orchards and crops
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–

Compounding pressures of grazing.

Decline in condition of SoBS and other significant and/or sensitive vegetation
Land clearing within sensitive and or significant vegetation for the Proposal (with the exception of a small area of
Sandhill tea tree (discussed further below) described in Section 5.10.2 and mapped in Figure 5.3 and Figure 5.9
has been appropriately avoided from land clearing..
Clearing of Smooth-barked Coolibah (Eucalyptus victrix) low open woodlands dominating drainage areas and
River Red Gum (Eucalyptus camaldulensis) riparian woodlands for the Proposal are also appropriately avoided,
however they may be affected by groundwater drawdown. Eucalyptus victrix trees (or a subset of all E. victrix trees
in a region) may only intermittently rely upon groundwater during times of prolonged dry or when surface water
resources become scarce (Duguid, 2009; GHD 2020). The species is widely distributed across arid Australia. It is
likely that impacts from drawdown on E. victrix would be relatively minor in the context of the wide extent of the
species. A more detailed and quantitative assessment of impacts to GDEs in alluvial areas is provided in Appendix
C.
Approximately 6.6 ha of land type 6 (correlated with land unit 10a1) will be cleared for the Proposal. This land type
is thought to indicate the edges of the Taylor creek drainage floor, which hosts the sensitive and inflow dependant
vegetation community: Sandhill tea tree shrublands (Figure 5.9). Its extent within the 6.6 ha of potential habitat
within the clearing area is unknown, however it is not thought to consist of a significant area of the vegetation
community. In addition, the 25 m x 25 m borepads will be microsited at the time of construction to avoid this
vegetation community where practicable (further detail on management controls for this aspect are provided in the
BMP; Appendix C).
Loss of more than 30% of Groundwater Dependant Ecosystems
Terrestrial and surface aquatic GDEs
Groundwater drawdown reduces resource availability for GDEs that occur within and surrounding the Proposal
area, including Corymbia aparrerinja, Eucalyptus victrix, Corymbia opaca and Melaleuca sp leading to reduction in
the health or death of GDE communities. Extraction of groundwater both from bores and from any horticultural
plantings intercepting ground water, has the potential to impact terrestrial, surface aquatic and subterranean
GDEs. has the potential to impact terrestrial, surface aquatic and subterranean Groundwater Dependant
Ecosystems (GDEs). GDEs are an important biodiversity value of the Western Davenport region.
A quantitative analysis of potential impacts to GDEs due to the proposed groundwater extraction for the Proposal
has been completed using a GDE distribution model and a numerical groundwater model. The borefield layout for
the Proposal has been carefully designed in order to minimise impacts to biodiversity values (particularly GDEs).
The predicted loss of GDEs from land clearing cumulatively with the potential losses or negative impacts from
groundwater drawdown from water extraction remains well below the permitted 30% at 21.4% of alluvium GDE
(2,817 ha) and 11.5% of sandplain GDE (366.96 ha). Table 7-3 below provides quantitative data for modelled
negative impact areas, further information for the methodology for this impact assessment is provided in Appendix
R.
Table 7-3

GDE type

GDE statistics based on the GDV distribution model (Brim Box 2019) and the GDV impact assessment for Borefield
Scenario #45 (Appendix R; GHD, 2022)

Total area with
WDWCD (ha;
100%)

Area of
Modelled GDE
to be cleared
within
Proposal area
(ha)

Area of modelled GDE
to be negatively
impacted* by
groundwater drawdown
at year 40 (borefield
scenario 45)^

Total area of modelled
GDEs allowed to be
negatively impacted* by
groundwater drawdown as
part of the granted WEL
conditions

Alluvial

11,316.4 ha

5 ha

2,817.1 ha (21.4%)

3,394.9 ha (30%)

Sandplain

3,219.5 ha

0 ha

366.96 ha (11.5%)

965.8 ha (30%)

Total

14,535.9 ha

5 ha

3,184.06 ha (21.9%)

4,360.7 ha (30%)
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^ Includes area of modelled GDV to be cleared in the Proposal
* The criteria for what constitutes the potential for negative impact have been defined within DENR (2020), Limits of acceptable change to
groundwater dependent vegetation in the Western Davenport Water Control District

Within the arid zone of central Australia terrestrial and surface aquatic GDEs are known for their ability to support
higher biodiversity and productivity than surrounding landscapes. Through greater structural complexity and
canopy cover, they likely add to the temporal and spatial variability of microclimates and food resource availability
(providing critical ecological refuges and other specialised habitat) that may be an important underpinning of
persistence of resident flora and fauna species in this arid landscape.
Severe and direct negative impacts with potential to occur in terrestrial GDEs located within the groundwater
drawdown area may include:
–

A decline in primary productivity including reduced shoot and root growth

–

Reduced ecosystem function

–

Reduced reproduction and recruitment

–

Changes in floristics

–

Pest plant, animal and pathogen invasion

–

Major shifts in vegetation structure (Nano et al. 2020).

Any reduction in ecosystem function, structure, plant diversity or pest abundance is also likely to have indirect
impacts on fauna assemblages and adjacent vegetation communities. Stokeld et al. (2022) note that fauna species
composition between GDEs in sandplain versus alluvial habitat and this suggests a response to structure. Their
report also found that bird species richness was significantly higher in GDEs where depth to groundwater was less
than 15 m on sandplain country.
While such impacts may result in complete loss of GDEs in some areas, there is still some uncertainty as to the
extent that GDE plant species are reliant on groundwater. It is likely that many species have higher vigour and
biomass when able to access groundwater but can persist in the environment with moisture obtained during
rainfall events. Therefore, it is difficult to predict the sensitivity of GDEs to water drawdown (Nano et al. 2020),
particularly within the alluvial zone (GHD, 2020). Further limitations to the assessment of impacts include the level
of accuracy of the GDE probability model (further discussed in Appendix M) and the groundwater drawdown model
(further discussed in Appendix Y).
There will be an adaptive management plan including monitoring and management of GDEs implemented prior to
commencement of the Proposal as described in Appendix G - Groundwater Monitoring and Adaptive Management
Plan. This management plan will include a trigger and response approach that adheres to the requirements of the
Limits of Acceptable Change to GDEs within the Western Davenport Water Control District (DENR, 2020b). This
management plan will achieve the conditions in the Groundwater Extraction licence and will be designed to avoid
any impacts to GDEs over the 30% threshold. Details for this management plan will be developed and
implemented prior to commencement of the Proposal.
Subterranean GDEs (Stygofauna)
To assess the potential impacts, specialists Aquatic Ecology Services (AES) undertook a desktop assessment
(June 2022) to understand the likelihood of occurrence of stygofauna (and associated impacts) within the Proposal
area and groundwater drawdown area.
The results of the MCAP (multicriteria analysis to determine the likelihood of occurrence of Stygofauna) were
limited by the available data, Due to the lack of registered bores with data available close to the proposed
borefield, it is difficult to ascertain stygofauna presence closest to the modelled area of intense drawdown.
Results found very few bores identified within the drawdown zone were considered likely to contain stygofauna
and potential negative impacts were found to be likely localised in two areas:
–

In close proximity to the borefield (Figure 3.4): Where rapid, and larger magnitude changes to groundwater
levels are predicted. This represents a relatively small area compared with the broader temporal and spatial
changes in groundwater heights that have been modelled (Cloud GMS, 2022; GHD, 2022).

–

Where terrestrial and surface aquatic GDEs have been modelled as impacted or lost due to drawdown, most
evident in the alluvial zone where surface aquatic GDEs occur (Figure 5.11) (where depth to groundwater is
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shallowest). Consequently, borefield scenario 45, in limiting impacts to surface aquatic GDEs may also limit
the potential impacts to stygofauna (if present).
If stygofauna are present in the aquifers underlying the proposal area, and within the area of predicted water level
drawdown, the potential impacts could include localised extinctions and reduction in populations and community
structure. Though the species and community assemblages of stygofauna found within the aquifer will inevitably
dictate the extent of the impact on the stygofauna community.
Significant impacts to threatened fauna species
There are two threatened species, the Greater Bilby (Macrotis lagotis; Vulnerable under both TPWC and EPBC
Acts) and Grey Falcon (Falco hypoleucos; Vulnerable under both TPWC and EPBC Acts) that are known to occur
(or to have historically occurred) within the vicinity of the Proposal and modelled GDE impact area (refer to Section
5.11.2 and Appendix C).
While an approximate maximum 4,037 ha of vegetation will be cleared within the Proposal area, and up to
3,184.06 ha of GDE may be negatively impacted from groundwater drawdown, the quality and quantity of habitats
found within these areas is also important to recognise, as this affects the nature and scale of potential impacts to
three threatened (or significant) species. There are several existing threatening processes within these habitats,
including inappropriate grazing, historic fire management and prevalence of feral predators (as discussed in
Appendix C), which are likely to be implicated in the apparent decline of these species throughout arid zone
Australia (Pavey, 2006; NESP, 2021; DEPWS, 2021). Further, as detailed above when considering the land
clearing in a regional context, habitats within the Proposal area are not unique to or of higher value than that found
within the bioregion or Western Davenport region (refer to Appendix C Table 7-2).
Based on a desktop assessment of publicly available information and survey findings from the Mapping the Future
Study (Stokeld et al. 2022), the specific potential impacts to these species are assessed in more detail below.
Greater Bilby
Given the suitable habitat within the Proposal area and estimates of Bilby minimum home range sizes in the NT
(varying from 110 ha to 300 ha; Pavey 2006), it is not possible to fully discount the possibility of Bilby occurring
within the >4,000 ha Proposal footprint without conducting targeted survey in the area. However, the lack of
regional records suggests that Singleton Station does not represent high value or critical habitat for a significant
population of Greater Bilby, and while they may occupy the area at certain times, the likelihood of Greater Bilby
persisting within the proposed clearing area is low.
The removal of up to 4,037 ha of potentially suitable habitat, has the potential to impact any individuals occupying
the area, but it is unlikely that this would have a significant impact to the species. This assessment aligns with
findings of Stokeld et al. (2022), who state that “taking into account the grazing history of the study area and lack
of recent species observations or sign, it is unlikely the Greater Bilby persists in the study area” (when referring to
the WDWCD).
Grey Falcon
This species’ distribution is widespread across arid zone Australia, and whilst the Proposal area (4,037 ha)
constitutes potentially suitable foraging area and the alluvial GDE impact area (modelled 11.5%; 366.96 ha) may
constitute potentially suitable breeding habitat, it is thought that should they occur, it would be in low densities and
their occurrence may vary with the contraction and expansion of the species range depending on conditions. It is
therefore unlikely that the Proposal will lead to any significant impact to this species.

7.1.2.4

Proposed mitigation and management measures

Many avoidance and mitigation measures have already been employed during the design and planning phases of
the Proposal, these include:
–

The borefield configuration has been designed to avoid and minimise potential impacts to GDEs

–

The horticulture operation configuration and clearing area has been designed to avoid key biodiversity values
(i.e. Sensitive/significant vegetation types within Taylor Ck drainage floor)

–

The placement of wildlife corridors between horticulture plots has been designed to allow for landscape
connectivity and the 2 – 8 km wide no-go zone (refer Figure 3.4) throughout Taylor Ck drainage floor allows
broad north-south wildlife movement/connectivity/dispersal within the region.

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

105

Further avoidance, mitigation and management measures have been developed for the Proposal and are detailed
in the Biodiversity Management Plan (BMP; Appendix C of Appendix C: Biodiversity Assessment Report). There
are two key aspects to the measures within the BMP, which are:
1.

Management of the construction and operation of the Proposal (both the horticultural operation and the
accommodation and services hub)

2.

Implementing additional land management of the surrounding landscape within Singleton Station.

A summary of the key mitigation measures to protect against the potential impacts summarised in Section 7.1.2.3
is provided in Table 7-4 below.
Table 7-4

Mitigation measures to protect Terrestrial ecosystems

Potential
management issue

Likelihood

Mitigation

Land clearing, site
establishment and
construction

Likely

–

Mandatory inductions will be provided to all relevant site personnel to
provide awareness for:
•

The key biodiversity values that occur or may occur within the vicinity of
the Proposal

•

Potential impacts to biodiversity values associated with the Proposal

The key management and mitigation strategies that they will implement
throughout the Proposal
Minimal clearing extent possible, no clearing outside the approved clearing
plan without permission
Night works and speed limit restrictions
Areas of significant vegetation (inflow and groundwater dependant
vegetation) will be demarcated, and the Proposal will be microsited to avoid
disturbance where practicable. i.e. borepads in the Taylor Ck drainage floor;
access tracks
Pre-clearance surveys by suitably qualified ecologists
Cool, low intensity burns will be implemented following pre-clearance
surveys and prior to clearing
Dust and erosion and sediment control measures as per the BMP and the
Erosions and Sediment Control Plan
Waste management as per the BMP and Waste Management Strategy
Controls for temporary construction infrastructure to prevent fauna injury,
entrapment, death etc
Incidental fauna sightings and adverse incident involving fauna injury or
death register and record keeping
•

–
–
–

–
–
–
–
–
–
Unmanaged fire

Unlikely

–
–
–
–

Introduction and/or
spread of weeds

Possible

–
–

–
–

Both managed burns and wildfire will be managed as per the Fire
Management Plan (to be developed prior to commencement of the
Proposal)
Ecological burns will be implemented in the land surrounding the Proposal
within Singleton Station. Optimal timing, frequency and area aim to support
biodiversity values of the region. Framework provided in the BMP.
Restrictions and controls on ‘hot works’
Firebreaks maintained
Adhere to all measures within the Property Biosecurity Management Plan
Onsite biosecurity wheel bath/washes and washdown facilities will be used
for all plant and machinery entering Singleton from elsewhere and after
accessing areas of Singleton known to contain weeds or Buffel Grass (see
below for key areas of concern).
Controls during and following ground disturbing works
Ongoing weed surveillance monitoring and control program to identify and
control weeds emerging within, and surrounding works areas, and within
broader Singleton Station including areas of biodiversity values) will be
conducted by an appropriately experienced and qualified person. The
framework for this monitoring program is provided in the BMP.
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Potential
management issue

Likelihood

Mitigation

Provide
circumstances that
attract invasive
species

Likely

–

–
Potential impacts to
threatened species
and or their habitat

Unlikely

–
–

–
Impacts to GDEs over
and above the 30%
negative impact
threshold

Unlikely

–
–

–

Implementation of a pest monitoring and management plan to monitor feral
predator populations include cats, red foxes in the broader Singleton Station
area as well as other pests including rats, mice and rabbits surrounding the
horticultural and accommodation and services hub. Details for these plans
are provided in the BMP
Waste management as per the BMP and Waste Management Strategy
Pre-clearance surveys will be conducted by suitably qualified ecologists in
all areas to be cleared of vegetation, Purpose and methods are provided in
the BMP.
Threatened species habitat assessment survey within areas of GDE
modelled to be impacted by groundwater drawdown will be conducted prior
to commencing in order to identify areas requiring further monitoring or
inclusion in the Groundwater monitoring and adaptive management plan
Threatened species monitoring may be implemented where required as
identified during pre-clearance and habitat assessment surveys
An adaptive management plan including monitoring and management of
GDEs implemented prior to commencement of the Proposal as described in
Appendix G - Groundwater Monitoring and Adaptive Management Plan.
This management plan will achieve the conditions in the Groundwater
Extraction licence and will be designed to minimise and reduce negative
impacts to GDEs over the 30% threshold. Details for this management plan
will be developed and implemented prior to commencement of the
Proposal.
The land management strategies included in the BMP including feral
predator monitoring and management, fire management, weed and grazing
management, are expected to mitigate some of the key threatening
processes to GDEs and may mitigate the effects of groundwater drawdown.

FAFM have committed to implementing a program of increased land management within Singleton Station in the
landscape surrounding the Proposal, as detailed above, and within the BMP (Appendix C of Appendix C). This
program has been designed to improve habitat conditions and mitigate some of the primary threatening processes
listed for arid zone ecosystems, GDEs and threatened species. It is expected that through the implementation of
this program, the landscape surrounding the Proposal within Singleton Station may provide more favourable
habitat conditions for their future persistence.

7.1.2.5

Residual risk

The following table summarises the residual risks associated with the Proposal in relation to terrestrial ecosystems
that have a residual rating of ‘medium’ or higher. The full risk register developed for the Proposal, which includes a
breakdown of each individual potential impact is provided in Appendix A.
Risk identified in Section 6

Original risk
rating

Residual risk
rating

Vegetation clearing - loss of sandplain flora and fauna

High

Medium

Attract invasive species

High

Medium

Changes in vegetation structure, flora and fauna communities (Transition
from arid woodland to irrigated orchards and crops)

Medium

Medium

7.1.3

Climate Change

Landforms and terrestrial environmental quality
Climate change may result in an increased frequency, duration and intensity of drought and extreme heat,
increasing evaporation from soil and evapotranspiration from planted crops. Water available for use at the site is
limited by the Water Licence, thus there may be a deficit of water available to meet demand in a dry year and
drought management practices will need to be adopted to manage operational risks associated with insufficient
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water supply. During extended periods of low rainfall there may be a higher accumulation of salts in soils due to
insufficient water (via groundwater and rainfall) to leach salts from soils, which may impact on crop health (due to
salinity impacts). Periods of drought may lead to the operational decision to sacrifice crops, thus creating more
bare soil with a greater potential for erosion (from wind and rainfall). Adaptive management practices will be
implemented over the life of the Proposal to use available water efficiently and to protect the soil resource from
erosion and salinisation.
Terrestrial ecosystems
The ‘boom-and-bust’ responses of flora and fauna assemblages within arid zone ecosystems in response to
resource availability may be exacerbated by climate predictions including the increase in frequency and intensity of
extreme weather events. The effects of large-scale land clearing may also compound the pressures of climate
change and leave ecosystems less resilient to change caused by climate variability (Price et al. 2008).
GDEs in both sandplain and alluvial landforms may provide increasingly scarce and vital refugial habitat for flora
and fauna in a warming climate and a climate with more weather extremes (cooler microclimates and hollow
availability). The negative impacts to the modelled estimate of 21.9% (3,184 ha) of GDEs over 40 years as a result
of the Proposal, may reduce wildlife persistence during drought and under a warming climate and reduce overall
climate resilience of ecosystems in the region. However, the extent to which is difficult to predict, given the
uncertainties around what constitutes negative impacts to GDEs in terms of biological condition.
The key management mitigation for the loss of refugial function in a landscape, listed by Price et al. (2008) is the
reduction in pressures from other current threatening processes (e.g. fire and feral animals). FAFM will implement
a program of increased land management in the surrounding landscape within Singleton Station, including weed
and pest control, grazing and fire management. It is thought that this will, to some extent, mitigate the potential
impacts of climate change in ecosystems with negatively impacted GDEs. The land management program has
been designed to address some of the key threats facing arid zone Australia and to improve the quality of
remaining sandplain and alluvial habitats.

7.1.4

Cumulative Impacts

Landforms and terrestrial environmental quality
Cumulative impacts would be localised to the Proposal site and relate to soil loss or movement due to water and
wind erosion over the life of the development. Soil salinity may be expected to increase over the life of the
development over cropped and irrigated areas due to irrigation and will be managed by an irrigation management
plan. Cumulative impacts of onsite salinity would be recoverable post-Proposal and rehabilitation noting that native
vegetation generally has a higher capacity to tolerate salinity than non-native crop species.
Terrestrial ecosystems
Land clearing is one of the key threatening processes to biodiversity and threatened species in Australia and the
NT. Relative to many other parts of NT, there has been relatively little clearing in the Tanami Bioregion (Wycliffe
Subregion) with less than 1% having been cleared in the past (refer to Appendix C for further details) and land
clearing in the region is mapped as having low relative threat to NT threatened species (Price et al. 2008). It is
recognised that appreciably larger areas may be cleared in the future, particularly within the WDWCD (which is
also estimated to have >1% clearing to date), to which the Proposal would contribute.
The cumulative impacts from land clearing within Singleton Station, the WDWCD, Singleton Land System and the
Tanami bioregion (Wycliffe subregion) have been assessed in Appendix C: Biodiversity Assessment Report. The
un-cleared area of native vegetation following the Proposal will remain above an estimated 99.96% within the
bioregion, which is not thought to contribute to significant cumulative bioregional impacts associated with land
clearing.
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7.2

Water

7.2.1

Investigations

A number of investigations have been completed as part of the referral to inform the assessment of impact on
inland water environmental quality, hydrological processes and aquatic ecosystems. These investigations include:
–

Appendix R - Groundwater Dependent Ecosystem Mapping and Borefield Design (GHD 2022c).

–

Appendix L - Salinity impact assessment (GHD 2022e).

–

Appendix N - Stygofauna Assessment (Aquatic Ecology Services 2022) - A desktop assessment of the
likelihood of presence of stygofauna within the aquifers of Singleton Station; impact assessment and
recommendations for any additional actions.

–

Appendix S - Singleton Horticulture Proposal Baseline Flood Assessment (GHD 2021) - the baseline flood
assessment identified potential impacts related to the extent, depth, velocity and duration of rainfall-related
flood inundation.

Several management plans were prepared to inform the referral and mitigate potential impacts during construction
and operation of the proposal. These include:
–

Appendix H - Hazardous substance management plan (SCF 2022b).

–

Appendix Q - Storm water management plan (GHD 2022f).

–

Appendix T - Surface water management plan (GHD 2022b).

–

Appendix G - Adaptive management plan and Groundwater Monitoring Program (CP7 and CP8) (FAFM
2022).

The findings of these assessments have been informed by the following:
–

Desktop searches of publicly available data

–

Various models including a site conceptual model, water balance modelling, solute transport model, hydraulic
modelling, numerical groundwater flow modelling, drawdown modelling of borefield scenarios and probability
of GDEs

–

Landform mapping

–

Results from existing groundwater monitoring bores.

7.2.2

Inland water environmental quality

The NT EPA’s objective for the Inland water environmental quality factor is:
Protect the quality of groundwater and surface water so that the environmental values including ecological health,
land uses, and the welfare and amenity of people are maintained.
This chapter describes and assesses the significance of potential impacts to the quality of surface water and
groundwater associated with the proposal.

7.2.2.1

Description of proposal and environmental values

As noted in section 5.8, surface and groundwater quality can be altered by site operation through various
processes including:
–

Land clearing

–

Irrigation practices

–

Landfilling and management of wastes

–

Wastewater treatment plant (WWTP) e.g., sewage treatment from farm worker facilities

–

Application of farm chemicals
•

Fertilisers

•

Pesticides
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•
–

Herbicides and weedicides

Storage and handling of hazardous materials
•

Refuelling

•

Equipment maintenance.

7.2.2.2

Potential impacts

Groundwater
Operation of the proposal has the potential to result in point source contamination of groundwater (e.g. leakage
from fuel storage tanks), or diffusion over a broader area, e.g. salinity from irrigation / cropping areas.
The key sensitive receptors to the SHP are:
–

Existing groundwater users, e.g., Neutral Junction irrigation development

–

Groundwater dependent ecosystems (GDEs)

–

•

Systems on alluvial plains

•

Systems on Aeolian sandplains

Traditional owner values and sacred sites, e.g. specific trees, soaks and water holes.

These receptors could be impacted by:
–

Changes (fall) in groundwater levels

–

Changes (increase in salinity) of groundwater quality

–

Secondary salinity - recharge of aquifer by irrigation drainage that is re-irrigated

–

Saline groundwater develops under borefield / cropping area

–

Upon cessation of Proposal and water level recovery, groundwater of elevated salinity migrates towards stock
and domestic bores

–

Salinity contamination of drinking water supply

–

Salinity contamination of neighbouring irrigation bores.

Surface waters
In the 1% AEP flood event considered in the Baseline flood assessment (GHD 2021), the following impacts have
been identified:
–

There may be minor erosion of soil from horticultural plots exposing tree/vine roots

–

Some risk of uprooting trees/vines in the development phase if not fully established

–

Very low risk of uprooting installed trellis

–

Low potential risk of production block fence lines being lifted depending on height of flooding event, velocity of
the water and debris being carried by the flood waters

–

No risk to annual crops as they are not being planted in the flood risk zones

–

Potential to cause some rill erosion, especially where roads and block headlands are established in the flood
zones.

Runoff from the horticultural plots has the potential to affect the water quality in Wycliffe Creek and impact the
aquatic ecosystem. Runoff would generally be towards the Wycliffe Creek to the north.
The accommodation and services hub development may, as a result of vegetation clearing and soil movement,
adversely impact receiving waters through increased turbidity or contaminants. Receptors of adverse impacts
include aquatic species, (such as fish and plants), cultural use or value of the water and other downstream water
users.

7.2.2.3

Proposed mitigation and management measures

The planned mitigations are summarised in Table 7-5.Table
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Table 7-5

Mitigation measures to protect water quality

Potential
management
issue

Likelihood

Mitigation

Surface water
quality
protection

Unlikely

–

Site environmental management plan:
•

–

• Bunding and transportation requirements.
Farm / Irrigation management plan:
•

Groundwater
quality
protection

Salinity of
groundwater

Possible

Likely

Detailing controls around handling and storage of hazardous materials,

Farm chemical controls (MSDS)

–
–

• Use and application procedures
Spill kits and emergency response procedures
As per Table 7-7Table .

–
–
–
–

As per surface water above
Design and engineering of wastewater treatment plant, e.g. lined lagoons
Operation plan for WWTP
Developing (and implementing) an adaptive groundwater management plan:

–

–
–

•

Establishing baseline water level and water quality information near sensitive
features and targeting potentially contaminating land activities.

•

Mapping the spatial distribution of groundwater quality of the Proposal Area

•

Implementing water level and water quality monitoring across an appropriately
designed network

•

Review and update of numerical groundwater model prediction as the
hydrogeological understanding of the Proposal Area improves within on-going
groundwater investigations.

•

Developing suitable water level triggers that, if exceeded, trigger appropriate
management responses.

•

Review, auditing and update of the adaptive management plan.

Further onsite intrusive investigations to be completed (as required to establish
borefield and groundwater monitoring network) to gain sufficient additional data to
update the solute transport model to reduce modelling uncertainty related to
secondary salinity (SAL MIT ID 143)
Ongoing monitoring and management of groundwater quality of applied irrigation
water through the Adaptive Management Plan (SAL MIT ID 154)
Include adaptive management for increasing salinity in the Irrigation management
plan to include measures to mitigate risk from increased salinity of irrigation water
such as planting of salinity tolerant species or crop species for which established
salinity management practices are available (i.e., use of salt tolerant rootstocks)
(SAL MIT ID 165)

Contamination

Low

If a contamination event occurs, or if water quality impacts are identified through the
groundwater monitoring program, FAFM may have to implement remediation of the
water quality impact. This will be based upon a site specific risk assessment of the
contamination identified.

Flooding

Unlikely

FAFM take into consideration the potential changes to the upstream catchment and
distributions of flows, which may alter flood extents and impact on the proposed
development, including construction of small flood levees.
FAFM consider the potential flooding in selection of crops in flood prone part of the
proposed cropping areas.

7.2.2.4

Residual risk

The following table summarises the residual risks associated with the Proposal in relation to inland water quality
that have a residual rating of ‘medium’ or higher. The full risk register developed for the Proposal, which includes a
breakdown of each individual potential impact is found at Appendix A.
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Risk identified in Section 6

Original risk rating

Residual risk rating

Operation risk of secondary salinity- impact crop species
growth and production under saline irrigation

High

Medium

7.2.3

Hydrological and hydrogeological processes

The NT EPA’s objective for the Inland water environmental quality factor is:
Protect the hydrological regimes of groundwater and surface water so that environmental values including
ecological health, land uses and the welfare and amenity of people are maintained.
This chapter describes and assesses the significance of potential impacts to the hydrological regimes of surface
water and groundwater associated with the Proposal.

7.2.3.1

Description of the proposal and environmental value

Farming practices undertaken on the Proposal Area have the potential to influence hydrological and
hydrogeological processes:
–

Hydrological
•

–

Land forming / clearing / earthworks e.g. establishment of access roads, cropping areas, water supply,
irrigation and drainage infrastructure can influence:
–

Run-off and stormwater control

–

Flooding extents (within floodplain areas)

–

Mobilise soils (erosion)

–

Mobilise nutrients (to waterways / drainage lines).

Hydrogeological
•

Groundwater pumping and water level drawdowns may affect the operation of neighbouring bores
(livestock, irrigation and potable supply bores)

•

Groundwater pumping effecting the availability of the overall resource

•

Irrigation induced salinity, i.e., the application of irrigation water results in water table mounding beneath
the cropping areas, and salinisation.

7.2.3.2

Potential impacts

The key potential impacts to surface and groundwater receiving environments from site practices include:
–

Increased suspended solids in watercourses. Potential soil loss associated with clearing was found inherently
low risk due to the low grades and soil types

–

Excessive nutrient enrichment

–

Hydrological changes. No significant changes to the hydrology or flow paths are proposed

–

Operation of neighbouring / third party bores – the effect is dependent upon where they lie with respect to the
water level cone of depression extending from the borefield

–

Irrigation induced salinity presents a commercial risk to the FAFM, but also to the rehabilitation of the site.

7.2.3.3

Planned mitigation and management measures

Mitigation measures to protect hydrological and hydrogeological processes have been summarised in Table 7-6.
Proposed mitigation measures focus on efficient use of fertilisers and pesticides and the development and
maintenance of ground cover. A comprehensive monitoring program is proposed to evaluate the effectiveness of
the mitigation measures.
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Table 7-6

Mitigation measures to protect hydrological and hydrogeological processes

Potential
management
issue

Likelihood

Mitigation

Mobilisation
of nutrients to
waterways

Possible

–

Farm / irrigation management plan that documents
•

The correct use and placement of both chemicals and fertiliser is paramount to the
operation. A zero tolerance to off target drift.

•

Establishment of wind breaks around horticultural plots following clearing to reduce
drift

•

Care will be taken to ensure the correct placement of chemicals and fertiliser not only
to avoid environmental impacts, but also to ensure food safety, avoid OH&S risks
and reduce costs.

•

Only conducting chemical application during suitable weather and wind conditions.

•

A Spill Management Policy and Procedure will be developed for the SHP operations.

•

Storage facilities will be bunded, along with the provisions of appropriate and specific
fuel/oil spill kits, personal protective equipment and first aid requirements.

•

Cleaning of machinery and equipment will be in designated areas to minimise any
risk to crops and surrounding environment and monitoring of the site for
management of wastewater.

Input materials will be delivered to farm in a range of storage items from bags, 25, 10
and 5 L bottles through to larger tanker bulk deliveries.
Fertigation allows for smaller and more regular delivery of fertiliser, often absorbed
through leaf tissue. This will substantially reduce the risk of excess nutrients being
applied, leading to leaching or run-off.
Moisture and nutrient monitoring systems will further minimise excessive applications
and nutrient loss.
The farms isolated location will reduce biosecurity risks, and therefore reduce the need
for chemical controls.
The area is free from many harmful insects and diseases which will help to reduce the
need for chemical applications. Integrated pest management techniques will be applied,
and all chemical use will be in accordance with label recommendations.
Maintain native vegetation buffers around Horticultural Plots to filter run off and promote
infiltration before the runoff reaches drainage lines
The National DrumMUSTER® program will be utilised for the disposal of containers. Ti
Tree currently has the closest DrumMUSTER collection site.
There is potential to establish a DrumMUSTER site at the SHP property. This will be
explored further with Barkly Regional Council and DrumMUSTER in line with the
increasing volumes of product used on site.
Recycling of containers, such as 1,000 L shuttles/IBC Pods will be utilised wherever
possible by returning to the product supplying company or recycling programs.
Bags will also be recycled, or appropriately disposed of as required.
Excess mixed product will be minimalised by mixing tank volumes to the volume of spray
required to finish the commodity/patch. This is undertaken utilising agronomic programs
to calculate the application rate and volume required for each patch area.
The usage of chemicals/fertilisers in irrigated horticultural best practice production is
targeted to the labelled use of the product and nutrient/pest control requirements of the
plant and produce.
Any chemical use cannot exceed the label rate, unless by an approved APVMA or state
government permit for use.
The SHP will be aiming to minimise any storage on farm with deliveries based on an ‘as
needed’ requirement. However, due to the location of the property and distance from
suppliers it is expected that maximum 2 months’ supply will be stored on farm at any
particular time.
Storage sites will need to be bunded to meet legislative and quality assurance
requirements and storage management standard operational procedures for example
where liquids will not be stored above powders and fertilisers are stored separately to
chemicals.
•

–
–
–
–
–
–
–
–
–
–
–
–
–

–

–
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Potential
management
issue

Likelihood

Mitigation

Fuels and oils

Possible

–

Flood Erosion
1% AEP

Soil erosion

Low

Low to
medium

Neighbouring
bores

–

Site Environmental management plan to be developed and implemented that:
•

Documents Spill Management policy and emergency response procedures.

•

Minimise any storage on farm with deliveries based on an ‘as needed’ requirement.
However, due to the location of the property and distance from suppliers it is
expected that maximum 2 months’ supply will be stored on farm at any particular
time.

•

Storage sites will be bunded to meet legislative and quality assurance requirements
and storage management standard operational procedures for example where liquids
will not be stored above powders and fertilisers are stored separately to chemicals.

•

Cleaning of machinery and equipment will be in designated areas to minimise any
risk to crops and surrounding environment and monitoring of the site for
management of wastewater.

–

The impact of flooding of production areas is low due to planting plan of location of flood
susceptible crops within the production blocks. Plant establishment will occur before the
higher risk summer rainfall period in that region.
The impact of flooding on the production areas will be minimised and has been
considered in the planting strategy. The location of flood susceptible crops has been
considered utilising the Baseline Flood Assessment hydraulic model. Plant
establishment has also been considered to occur in advance of the higher risk summer
rainfall period in that region.

–

Farm / irrigation environmental management plan that documents controls such as:

–

•

Any tilling activity will utilise attached (or separate piece of machinery)
rollers/harrows/turbulators to level the soil and reduce the risk of wind or soil erosion
while in a bare state.

•

In the non-productive areas on the corners of irrigated centre pivot production areas
the soil cover will be managed by slashing to maintain the soil cover and reduce risk
of wind and water erosion.

•

Earth and mulch bunding to be included around the perimeter of each proposed lot

Developing (and implementing) an adaptive groundwater management plan:
•

–

•

Mapping the spatial distribution of groundwater quality of the Proposal Area

•

Implementing water level and water quality monitoring across an appropriately
designed network

•

Review and update of numerical groundwater model prediction as the
hydrogeological understanding of the Proposal Area improves within on-going
groundwater investigations and on-going monitoring.

•

Developing suitable water level triggers that, if exceeded, trigger appropriate
management responses.

• Review, auditing and update of the adaptive management plan.
Where impacts are confirmed from monitoring, which are greater than that predicted by
the numerical groundwater model, options to ensure continued supply include:
•

Availability of
the
groundwater
resource

Negligible

–
–
–

Irrigation
salinity

Low

–

Establishing baseline water level and water quality information near sensitive
features and targeting potentially contaminating land activities.

Negotiating with the impacted party around lowering production pump, drilling a
deeper replacement bore (or additional bores to achieve the same daily volume),
provision of an alternate supply (e.g. pipeline)

FAFM operate under a Water Extraction Licence and an agreed entitlement issued by
the DEPWS. Volumes taken have to be metered and reported to the DEPWS.
The entitlement is staged, ramping from 12 GL to 40 GL. The release of the next stage
of entitlement is subject to the behaviour of the aquifer system.
As for the neighbouring bores noted above.
Irrigation management plan that documents factors such as cropping types and water
use requirements, and application rates.
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Potential
management
issue

Likelihood

Mitigation
–
–

Soil investigations – to characterise the soil profile and avoid irrigation over areas which
may be pre-disposed to perching of groundwater levels.
Developing (and implementing) an adaptive groundwater management plan:
•

7.2.3.4

Establishing baseline water level and water quality information near sensitive
features and targeting potentially contaminating land activities.

•

Mapping the spatial distribution of groundwater quality of the Proposal Area

•

Implementing water level and water quality monitoring across an appropriately
designed network

•

Review and update of numerical groundwater model prediction as the
hydrogeological understanding of the Proposal Area improves within on-going
groundwater investigations.

•

Developing suitable water level triggers that, if exceeded, trigger appropriate
management responses.

•

Review, auditing and update of the adaptive management plan.

Residual risk

The following table summarises the residual risks associated with the Proposal in relation to inland water quality
that have a residual rating of ‘medium’ or higher. The full risk register developed for the Proposal, which includes a
breakdown of each individual potential impact is found at Appendix A.
Risk identified in Section 6

Original risk rating

Residual risk rating

Groundwater extraction during operation- impact other users
in the vicinity

Medium

Medium

7.2.4

Aquatic ecosystems

The NT EPA’s objective for the Inland water environmental quality factor is:
Protect aquatic habitats to maintain environmental values including biodiversity, ecological integrity and ecological
functioning.
This chapter describes and assesses the significance of potential impacts to aquatic ecosystems associated with
the proposal.

7.2.4.1

Description of the proposal and environmental value

The proposal construction and operation will require water abstraction from local groundwater aquifers, which may
result in sustained drawdown on natural groundwater baseline levels. This presents a potential risk to groundwater
dependant ecosystems (GDEs), including:
–

Terrestrial and surface aquatic GDEs

–

Subterranean GDEs i.e., stygofauna

The impacts to GDEs are driven by two pathways:
–

Changes (reduction) in groundwater levels.
This is driven by groundwater extraction to supply irrigation waters to the development, i.e., the pumping of
groundwater creates a cone of depression in the water levels around the borefield. This cone of depression
will expand as the extraction and irrigation demands grow, but also as the pumping time (site operation)
increases. This potentially represents the greatest risk to GDEs as it can reduce the availability of
groundwater (flows and fluxes of nutrients), but also its accessibility (water levels fall below rooting depths).

–

Changes in groundwater quality.
In its basic form, this is usually represented by an increase in groundwater salinity. However, groundwater
quality can also be affected by land use practices such as the application of fertilisers, pesticides and
herbicides, etc. This potential impact is generally expected to be localised to the irrigation area. As
groundwater pumping continues, the cone of depression creates a gradient towards the borefield. Under
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these conditions, changes in groundwater quality may become an issue if they migrate beyond the capture
zone of the borefield. Groundwater quality changes can also be caused by changes in groundwater level, i.e.
existing saline groundwater migrates (horizontally or vertically) under hydraulic gradients created by the
irrigation pumping, to areas where the native groundwater quality is fresher (i.e. saline intrusion).

7.2.4.2

Potential impacts

7.2.4.2.1

Terrestrial vegetation

The numerical groundwater modelling indicates that water levels are predicted to decline under areas of terrestrial
vegetation that is potentially groundwater dependent. A borefield configuration (scenario 45) minimises the
predicted decline to maintain the area impacted below the 30% criteria stipulated in the Water Extraction Licence.
A reduction in groundwater levels due to abstraction may make groundwater inaccessible to some species, health
decline in some specifies, or changes in the mix of the maturity within a species.
7.2.4.2.2

Aquatic ecosystems

The waterways are ephemeral and therefore groundwater abstraction is not likely to have any effect. The
exceptions are:
–

Deep pools within a waterway that are fed by groundwater

–

Springs and soaks. For a spring or soak to be impacted, it would need to:
•

Be hydraulically connected to the aquifer system being pumped

•

Fall within the cone of depression formed by the FAFM borefield.

Where (and when) the pumping cone of depression extends to such features, and where the features are
hydraulically connected to the production aquifer, then there is a risk of dewatering these features and impacts to
associated ecosystems.
7.2.4.2.3

Stygofauna

To assess the potential impacts, specialists Aquatic Ecology Services (AES) undertook a desktop assessment
(June 2022) to understand the likelihood of occurrence of stygofauna (and associated impacts) within the Proposal
area and groundwater drawdown area.
To support the assessment a MCAP was completed to understand the likelihood of stygofauna presence. The
MCAP ranks attributes favourable to stygofauna presence relative to bores in the Proposal area derived from
parameters outlined in Glanville et al. (2016) and Rees et al. (2020). To complement the MCAP, AES applied the
CloudGMS groundwater drawdown model to examine local-scale performance and regional impacts of the
Proposal.
In terms of the likelihood of stygofauna being present, AES (2022) concluded:
–

Whilst there are groundwater bores within the region which could be used to inform the MCAP, there are a
number of uncertainties attached to the data. Of the 110 bores used for the MCAP, eight produced a score
greater than 3.5 reflective of a “likely” presence of stygofauna. The registered bore data generally lacked
information on the attributes considered favourable for stygofauna to be present, e.g. lithological descriptions,
water quality, screen aperture information.

–

Diversity of stygofauna within alluvial aquifers is generally related to organic matter availability. Organic
matter abundance is negatively correlated with groundwater depth (Datry et al. 2005), i.e. stygofauna is less
likely to be present where groundwater depths are greater.

–

A greater abundance in organic matter, a desirable attribute for the presence of stygofauna, is likely to occur
in the alluvial aquifers where water levels are shallow and there is riparian vegetation.

–

Stygofauna are most likely to be impacted in close proximity to the borefield where rapid, and larger
magnitude changes to groundwater levels are predicted.
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It is noted however that the more rapid and larger drawdown will occur beneath the bore field itself where the
depth to groundwater is greater than in the alluvial areas where stygofauna presence is more likely. The alluvial
areas are relatively distant from the bore field and drawdown in these areas will be gradual and relatively minor in
magnitude.
If stygofauna are present in the aquifers underlying the proposal area, and within the area of predicted water level
drawdown, the potential impacts could include:
–

Localised extinctions

–

Reduction in populations and community structure.

7.2.4.3

Planned mitigation and management measures

Mitigation measures to protect GDEs have been summarised in Table 7-7.
Table 7-7

Mitigation measures to protect GDEs

Potential
management
issue

Likelihood

Mitigation

Terrestrial
vegetation

Possible

–
–
–

Adopting Scenario 45 for the borefield layout.
Limiting any vegetation clearing, to reduce a loss of organic matter supply to as
low as reasonably practicable.
Developing (and implementing) an adaptive groundwater management plan:
•

Aquatic
ecosystems

Possible

–

Establishing baseline water level and water quality information near sensitive
features

•

Mapping the spatial distribution of groundwater quality of the Proposal Area

•

Implementing water level and water quality monitoring across an appropriately
designed network

•

Review and update of numerical groundwater model prediction as the
hydrogeological understanding of the Proposal Area improves within on-going
groundwater investigations.

•

Developing suitable water level triggers that, if exceeded, trigger appropriate
management responses.

•

Review, auditing and update of the adaptive management plan.

FAFM to undertaken mapping and investigation of springs and soaks
•

Hydrogeological characterisation of the groundwater quality and groundwater
flow processes providing source water to the springs

Incorporating springs, identified in zones of risk (e.g. drawdown) into
monitoring programs where they are confirmed as being hydraulically
connected to the production aquifer.
As per Terrestrial Vegetation above.
•

–
Stygofauna

Uncertain

–

Undertaking a Pilot Study to identify and where present, characterise the
stygofauna community. This would be integrated into the proposed borefield
investigations and monitoring network construction programs proposed by FAFM.
Such a pilot study could include:
•

–

–

Assessment of groundwater quality and levels (to identify conditions
favourable to the presence of stygofauna)

• Stygofauna sampling programs.
If stygofauna is identified, in zones of risk (e.g. drawdown), then mitigation
programs would need to be developed and implemented. This will require
consultation with regulators to identify the most appropriate controls. For
example, a potential mitigation may be hydraulic control of drawdowns (e.g.
recharge)
As per Terrestrial Vegetation above
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7.2.4.4

Residual risk

The residual risks associated with the Proposal in relation to aquatic ecosystems do not exceed a residual rating of
‘low’. It is worth noting that some of impacts on aquatic ecosystems (terrestrial vegetation, springs and soaks) are
assessed under other EPA factors and objectives (land and cultural heritage). The full risk register developed for
the Proposal, which includes a breakdown of each individual potential impact is found at Appendix A.

7.2.5

Climate Change

Climate change may result in an increased frequency, duration and intensity of drought and extreme heat,
increasing evaporation from soil and evapotranspiration from planted crops. Water available for use at the site is
limited by the Water Licence, therefore when rainfall is low (during drought) and plant water demand is high (due
to higher temperatures and evapotranspiration) less water will drain through soil and to the underlying aquifer.
During periods of drought drainage water below crops will be less in volume but likely more concentrated in salts.
The result of lower volumes of more saline drainage will initially present as salts accumulating around the roots of
crops (top 2 m of soil) which presents an operational risk to productivity.
As time progresses and drainage water travels down through the unsaturated zone to the aquifer, the effect may
be groundwater that is more saline than modelled (Salinity Impact Assessment, GHD 2022e) but also potentially
less mounding of groundwater under the Proposal. This effect may also be offset by greater periods of intense
rainfall, which will flush salts from the soil towards the aquifer. The Salinity Impact Assessment (GHD 2022e)
provides a solute transport model based on irrigation drainage in an average climate scenario and presents crop
demand estimates (ML/ha/year) for a wet (90th percentile), dry (10th percentile) and average rainfall year (50th
percentile).
The solute transport modelling will be revised and refined following intrusive field investigations to further
characterise the soil and groundwater resource. This refined modelling will provide additional information on how
dry conditions (and, conversely wet conditions) may affect the depth, quality and flow paths of the aquifer during
and post the completion of the Proposal.

7.2.6

Cumulative Impacts

Cumulative impacts will be predominately within the Proposal footprint as groundwater mounding, draw down and
changes to native chemistry and will be managed by the Adaptive Management Plan, Irrigation Management Plan
(as recommended by the Salinity Impact Assessment) and the Staging Conditions of the Water Licence. The
Salinity Impact Assessment (GHD 2022e) provides information on how irrigation is predicted to alter the local
groundwater environment over the 30-year life of the Proposal; this modelling will be further refined following the
completion of intrusive field investigations to further characterise the soil and groundwater resource. The
groundwater aquifer will recover over a long period following the completion of the Proposal and site rehabilitation.
Until recovery occurs, groundwater would be migrating towards the borefield, as the cone of depression gradually
recovers. As regional hydraulic gradients re-equilibrate over time, groundwater would migrate with under these reestablished conditions. Sensitive receptors (GDEs and groundwater users) are at variable distances (and
directions) from the Proposal borefield and are unlikely to be impacted by changes to groundwater chemistry due
to slow rates of groundwater migration, attenuation (e.g. dispersion and diffusion) and dilution (e.g. recharge)
processes occurring along the groundwater flow path. The potential to impact offsite receptors during and after
completion of the Proposal will be assessed by further modelling after the completion of further onsite
investigations.
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7.3

Air and atmospheric processes

7.3.1

Air quality and greenhouse gases

The NT EPA’s objective for the atmospheric processes environmental factor is:
Minimise greenhouse gas emissions so as to contribute to the NT Government’s goal of achieving net zero
greenhouse gas emissions by 2050.
This chapter assesses the potential for significant adverse impacts to the environment as a result of greenhouse
gas (GHG) emissions and assesses the potential contribution of the Proposal.

7.3.1.1

Investigation

A GHG emissions inventory has been prepared in accordance with the National Greenhouse Gas and Energy
Reporting Act 2007 and other relevant standards (Appendix U) (GHD 2022g). This assessment has been prepared
to estimate the GHG emissions for the life of the Proposal and develop management opportunities to reduce
greenhouse gas emissions. In undertaking this assessment, a data analysis and desktop review were performed
following National Greenhouse Gas and Energy Reporting (NGER) Guidelines.
The inventory is based on the annual emissions of the construction of the Proposal and 30 years of operation.
Emissions are expressed in terms of tonnes carbon dioxide equivalent (t CO2-e).
The inventory comprises Scope 1 and Scope 2 emissions associated with the Proposal. This included emissions
from energy consumption, electricity use, emissions from vegetation clearing and transport during construction and
operation phases.
To estimate vegetation clearing related emissions and lost carbon sink, the Transport Authorities Greenhouse
Group Carbon Gauge Release calculator was used. The methodology required classification of the vegetation
communities within the Proposal location and the size of the area to be cleared.
A GHG assessment for each of the four phases of the Proposal has been carried out. This has then been
combined to generate the annual projection of emissions for the life of the Proposal and provide a cumulative
assessment compared with Northern Territory and Australia emissions.
Scope 3 emissions are those generated in the wider economy as a consequence of a person or business’
activities. These are indirect emissions as they arise from sources that are not owned or controlled by that person
or business. For this Proposal, scope 3 emissions were not considered for the four stages of the development.

7.3.1.2

Description of the proposal and environmental value

The construction and operation of this Proposal has the potential to result in GHG emissions as a result of:
–

Fuel consumption from on-site equipment and plant during construction

–

Fuel consumption from vehicles, commute, and movements to and onsite, during construction and operations

–

Emissions associated with vegetation losses – fuel use, lost carbon sink and composting

–

Fuel associated with back up electricity generation during construction and operation activities

–

Fuel associated with earthworks

–

Electricity use during operations, including farm processing equipment, bore-pumping and the community
hub.

The Scope 1 and Scope 2 sources of emissions, which may result from the Proposal, are summarised in
Table 7-8.
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Table 7-8

List of emissions sources

Emission
scope

Construction

Operations

Scope 1

–

–

–
–

Diesel consumption from plant equipment
for land clearing, mobilisation
Diesel consumption during land clearing
for housing
Diesel use for vehicles and transportation
of materials on site
Vegetation removal and composting
Construction of main roads

–

Grid electricity consumption

–
–

Scope 2

–
–
–

–

Diesel consumption from movements onsite, to
and from plots
Electricity used to power the site office
Diesel consumption from deliveries to towns
Backup generators

Grid electricity consumption from bore pumping
and community hub and processing facilities.
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7.3.1.3

Potential impacts

The construction and operational phases of the Proposal are predicted to result in emissions of GHG.
The total GHG emissions during construction are estimated at 365,478 t CO2-e over the total nine years, with
average annual emissions over each of the nine years construction years as 40,609t CO2-e. Emissions from
vegetation removal and lost carbon sink are the main sources of emissions during the construction phase,
accounting for 94.4% of the estimated emissions.
After construction is completed, vehicle movements are expected to be reduced as the community hub will be able
to support workers and resulting in a shorter commute. Vehicle emissions from diesel are reduced to negligible
levels, resulting in predicted emissions of 8,7000 t CO2-e which comprises around 12% of the annual emissions
during the first 12 operational years. Emissions from grid electricity consumption would continue to make up the
majority of operational emissions. This would result in predicted emissions of 62,500 t CO2-e, making up around
88% of the annual emissions during the first 12 operational years.
The Proposal is expected to be at full capacity from year 12 to year 30. During this period predicted annual
emissions are around 19,721 t CO2-e. The largest contributor to operational emissions during this period is the
bore water plant, which comprises around 57.3% of operation emissions.
Table 7-9 summarises the total Scope 1 and Scope 2 emissions associated with the Proposal for the construction
and operational phases, rounded to the nearest 100 tonnes.
Table 7-9

GHG emissions summary for the overall Proposal

Proposal phase

Duration

Emissions (t CO2e)
Scope 1

Scope 2

Total

Construction phase (total)

9 years

365,069

410

365,478

Construction Phase (annual)

Annual

40,563

46

40,609

Operational phase (first 12 years,
annualised)

12 years

75,363

41,920

118,283

Operational phase (after 12 years)

8,374

11,241

19,615

8,374

High level assumptions for the GHG emissions inventory are described in Appendix U. All estimations have been
assumed and based on best information available, the EPA Referral report and previous works, and relevant
industry experience.

7.3.1.4

Proposed mitigation and management measures

Mitigation and management measures proposed to reduce the potential emissions of GHG from the Proposal have
been summarised in Table 7-10.
Table 7-10

Mitigation measures to minimise greenhouse gas emissions

Potential
management
issue

Likelihood

Mitigation

Alternate
source to grid
electricity

High

–

Revegetation

Possible

–
–
–

Equipment

Possible

–
–
–

Investigate the opportunity to develop an 8MW solar farm to provide electricity to the
Proposal.
Inclusion of a solar farm could form part of a low-carbon pathway that can align the
Proposal to the Northern Territory’s Net Zero goals.
Re-vegetation of applicable areas in the community hub to serve as a carbon sink to
further improve the emission footprint.
Review the opportunity for further crops such as grape vines which could provide further
opportunity for GHG sequestration.
Replace stationary construction plant diesel and transport diesel with a biodiesel blend –
B20.
Select energy efficient equipment.
Insulate dwellings and processing facilities appropriately to reduce heating/cooling loads.
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Potential
management
issue

Likelihood

Mitigation
–
–

7.3.1.5

Review the opportunity to use electric vehicles.
Review the irrigation demand, technology and operation to reduce energy wastage.

Residual risk

The residual risks associated with the Proposal in relation to air quality and greenhouse gas emissions do not
exceed a residual rating of ‘low’. The full risk register developed for the Proposal, which includes a breakdown of
each individual potential impact is found at Appendix A.

7.3.2

Climate Change

The GHG considered in this assessment and the corresponding global warming potential for each gas are listed in
Table 7-11Table . Global warming potential is a metric used to quantify and communicate the relative contributions
of different substances to climate change over a given time horizon. Global warming potential accounts for the
radiative efficiencies of various gases and their lifetimes in the atmosphere, allowing for the impacts of individual
gases on global climate change to be compared relative to those for the reference gas carbon dioxide.
In this assessment, the global warming potential from the NGER Regulations 2008 (updated July 2022), were
used. These are reflective of radiative forcing over a 100-year time horizon.
Table 7-11

Select greenhouse gases and 100-year global warming potential

Greenhouse gas

Global Warming Potential

Carbon dioxide (CO2)

1

Methane (CH4)

28

Nitrous oxide (N2O)

265

7.3.3

Cumulative Impacts

The emissions of the Proposal have been compared to annual emissions of the Northern Territory at 17,300,000 t
CO2-e and Australia at 497,700,000 CO2-e in 2020 (ANGA, 2020). The predicted annual construction emissions
are expected to be 0.3% of the Northern Territory emissions, and 0.01% of Australia’s emissions. A comparison on
emissions levels is provided in Table 7-12.
The majority of the Proposal’s emissions result from grid electricity usage, therefore any reductions in carbon
emissions of the Northern Territory grid will likely result in a reduction of emissions for the Proposal.
Table 7-12

Proposal total Greenhouse Gas Emissions in comparison to NT and Australia’s emissions

Emissions

Quantity
(t CO2-e)

Proportion of NT
Emissions

Proportion of
Australia Emissions
-

Australia (annual)

497,700,000

-

Northern Territory (annual)

17,300,000

-

Construction (annualised)

47,609

0.2%

0.01%

Operation (first 12 years, annual)

19,615

0.113%

0.004%

3%
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7.4

People and communities

7.4.1

Social, economic and cultural surroundings

The NT EPA’s objective for the community and economy environmental quality factor is:
Enhance communities and the economy for the welfare, amenity and benefit of current and future generations of
Territorians.
This chapter describes and assesses the potential impacts on Northern Territory communities and economy
associated with the Proposal. This section provides an overview of the findings of the Social Impact Assessment
(SIA) (Appendix I). and Economic Impact Assessment (Appendix J).

7.4.1.1

Investigation

The purpose of the SIA (Appendix I) is to document the assessment of the potential social impacts during the
construction and operation of the proposal. The methodology to document and assess potential social impacts and
benefits, and inform appropriate mitigation measures, has included the steps outlined below.
Scopes of social issues and identification of social locality
A scoping exercise was carried out to determine the scope of the assessment, including determining a social
locality that reflects the communities that have potential to experience changes to social conditions due to direct
impacts resulting from location of the Proposal or Proposal infrastructure, construction activities and land use
changes. The local study area was determined as the Proposal footprint, the groundwater drawdown area, the
community of Ali Curung (the nearest town), and surrounding communities, town camps and outstations. The
regional study area was determined as Tennant Creek (the closest population centre), Alice Springs (the largest,
nearby population centre), and Barkly LGA (the containing LGA). Economic data was also drawn from Northern
Territory – Outback Area Level 4 (SA4) and Northern Territory (STE) for the regional study area.
Undertaking stakeholder consultation
Stakeholder consultation was carried out since 2018 and 2021 and by GHD in April 2022 to inform the referral. SIA
specific stakeholder consultation was carried out by GHD during May 2022, which included face to face meetings
and conversations with key stakeholders, such as community members, members of the local council and local
businesses. Other, secondary sources were also assessed in the SIA, in the form of other studies and reports that
are directly relevant to the social locality and the Proposal.
Preparing a social baseline
A social baseline was developed to describe the existing social characteristics for the social locality, both for the
local and regional study areas, as determined above. The social baseline is used as the basis against which the
impacts are measured.
Identifying social impacts
Social impacts have been identified and described using a data triangulation method, whereby multiple sources of
information have been used to confirm social impacts. These data sources are summarised below:
–

The proposal description for the Referral to understand relevant proposed activities

–

Baseline conditions against which the social changes / impacts were measured

–

Outcomes of community and stakeholder consultation activities to understand the existing environment and
stakeholder views on potential social changes brought about by the proposal

–

Relevant literature and studies as referenced throughout the report

–

Relevant technical studies prepared for the Referral to gather technically sound evidence to identify and
assess the social changes resulting from the proposal.

Social impacts were assessed using criteria outlined in Social Impact Assessment Guideline for State Significant
Proposals (NSW DPIE 2021a) (see Appendix I for detailed methodology).
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7.4.1.2

Description of the proposal and environmental value

The construction and operation of this Proposal has the potential to result in social impacts as a result of:
–

Land use and access changes from the operation and construction of the Proposal

–

Impacts to community and cultural values, particularly in relation to availability of water

–

Opportunities in employment and training and more activity across businesses and the broader economy

–

Increased numbers of non-resident workers, particularly in relation to accommodation providers, individual
wellbeing, boost in resident population, demand on services and facilities, and community cohesion

–

Changes to traffic and transport conditions

–

Local amenity changes due to construction and operation.

7.4.1.3

Potential impacts

Predominantly, social impacts would be temporary during construction, and increase in operation during peak
harvest time (March to May), with the presence of a larger seasonal workforce. The key positive social impacts of
the Proposal during construction and operation include:
–

Economic benefit and diversification for the region, which experiences high levels of socio-economic
disadvantage, through construction and operation

–

Increased employment opportunities for skilled and unskilled workforce which would support improved
livelihood and wellbeing, particularly for vulnerable groups in Ali Curung

–

Increased opportunities for local businesses to supply goods and services to the Proposal

–

Increased opportunities for new businesses to be established to supply goods and services to the proposal

–

Upskilling for local residents through training or apprenticeships

–

Increased food security for the local and regional area through the provision of fresh produce to local
communities and businesses

–

The provision of improved power and telecommunications infrastructure, which would increase the reliability
of Ali Curung’s access to power and the internet and improve overall liveability for residents and businesses.

The key long-term social impacts with the potential to occur during construction and operation are summarised as
follows:
–

Potential impact on access to areas by Aboriginal communities and Traditional Owners for cultural practice
and recreation

–

Concerns about potential impacts on the availability of water for other licence holders, and the equitable
distribution of water

–

Impacts to cultural values and concerns about the Proposal for local Aboriginal communities, particularly
Traditional Owners

–

Competition for particular skills could draw workers from existing jobs to work on the Proposal, which could
inconvenience business owners.

The following social impacts have the potential to occur temporarily as a result of construction, or during harvest
time in operation (predominantly March to May) with the presence of seasonal workers:
–

Presence of non-resident workforce and the potential relocation of skilled workers on site may increase
demand for emergency services and social infrastructure

–

Potential for reduced community safety, wellbeing and cohesion due to risk factors associated with increased
exposure to COVID-19-type situations, increased potential for opportunistic crime, and potential for anti-social
behaviour. Ali Curung is particularly vulnerable to these risk factors.

7.4.1.4

Proposed mitigation and management measures

The positive and negative social impacts identified and assessed in the SIA would be managed and mitigated
through a range of measures, including mitigation measures recommended in other referral technical studies. The
mitigation measures identified in response to potential social impacts, and to enhance positive impacts are
summarised below:
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–

Property Access Agreement for Traditional Owners to continue to have access to land for cultural practice
and recreation, without detrimental impacts to themselves or FAFM

–

Community and Stakeholder Engagement Plan to guide engaging activities with local communities and
stakeholders in the long term

–

Community Benefit Plan to support community initiatives and Proposals as identified in consultation with the
community

–

Local and Indigenous Employment and Procurement Plan to maximise accessibility to employment
opportunities for Aboriginal communities and Traditional Owners and address potential barriers to
employment

–

Workforce Accommodation Strategy to guide the management of impacts and benefits in relation to housing
and accommodation during all phases of the Proposal

–

Workforce Management Plan and Code of Conduct to manage the treatment and behaviour of workforce, and
identify measures to protect the safety, mental health and wellbeing of workers and the surrounding
communities

–

Emergency Management Plan to manage responses to emergency situations where local communities may
be impacted.

7.4.1.5

Residual risk

The following table summarises the residual risks associated with the Proposal in relation to socioeconomic factors
that have a residual rating of ‘medium’ or higher. The full risk register developed for the Proposal, which includes a
breakdown of each individual potential impact is found at Appendix A.
Risk identified in Section 6

Original risk rating

Residual risk rating

Potential for competition- workforce shortage for businesses
in local and regional area

Medium

Medium

7.4.2

Cultural and heritage

The NT EPA’s objective for cultural and heritage environmental factor is:
Protect culture and heritage
This chapter describes and assesses the significance of potential impacts to culture and heritage associated with
the Proposal.

7.4.2.1

Investigation

The cultural and heritage impact assessment has been informed by the investigations undertaken by AAPA for
Authority Certificate C2019/083 and Dr Jung’s CHIA (2020) undertaken to inform Proposal requirements under the
Heritage Act 2011. Reference has also been made to Donaldson’s ACVA (2021) commissioned by the CLC.

7.4.2.2

Description of the proposal and cultural values

The Proponent proposes to develop 3,300 ha of intensive, irrigated horticulture on Singleton Station. The
proposed development will require a total clearing footprint of approximately 3,944 ha comprising two production
blocks each comprising several smaller horticultural plots, a bore field and access roads. The proposal
construction and operation will require water abstraction from local groundwater aquifers, which may result in
sustained drawdown on natural groundwater baseline levels. This presents a potential risk to groundwater
dependent ecosystems (GDEs).
Aboriginal cultural heritage values have been identified as being present in the Proposal area and wider water
drawdown area. Assessments by AAPA, Donaldson and Dr Jung have identified a range of both tangible (i.e.
archaeological features, soaks, culturally significant trees etc) and intangible (i.e. Dreaming tracks and areas)
Aboriginal cultural heritage values in these areas, some of which are considered sacred sites under the Northern
Territory Aboriginal Sacred Sites Act 1989. While the Proposal is unlikely to have direct impacts to sacred sites,
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water drawdown may present a risk to sacred sites that include features dependent on groundwater (i.e. soaks
and culturally significant trees).

7.4.2.3

Potential impacts

Direct impacts to Aboriginal cultural heritage values are not anticipated as part of the Proposal. However, as
described in section 7.2.4, groundwater pumping will lower the water table beneath and surrounding the bore field.
It is recognised that some sacred sites include trees that are dependent on access to the groundwater and
therefore lowering the water table may reduce the trees’ access to water and this could impact their health. Also,
some soaks are part of sacred sites. Depending on the connection between the soaks and the groundwater being
pumped for irrigation it is possible that pumping could reduce the water available to soaks. The relationship
between the health and wellbeing of Aboriginal people and the health of Country is well documented in literature
(for example Salmon, M et al, 2019), and was expressed during consultation with local Aboriginal stakeholders
reported in the ACVA (Donaldson, 2021).

7.4.2.4

Proposed mitigation and management measures

Direct impacts
Authority Certificate C2019/083 covers portions of property parcel NT Por 653 (Singleton Station) and much, but
not all, of the ground water extraction drawdown area. Harm to sacred sites is not permitted under C2019/083,
including due to water extraction, and the proposal is being planned to avoid harm. Similarly harm to sacred sites
outside of the C2019/083 subject land must also be avoided.
There is one Aboriginal archaeological site, SBS01, within the Proposal area that may be impacted by works. Dr
Jung assessed this site as being of low archaeological significance and recommended no further action for the site
under the Heritage Act 2011.
Authority Certificate C2019/083 and the CHIA (Dr Jung, 2020) provide conditions or recommendations for the
avoidance of harm to sacred sites and Aboriginal archaeological sites that have been summarised in Table .
Water drawdown
The Proponent’s application for a water extraction licence was assessed in the context of the declared Western
Davenport Water Allocation Plan 2018-2021 (WAP) (Department of Environment, Parks and Water Security 2021),
which is based upon a substantially improved scientific basis to the previous WAP. The water extraction licence
was granted and includes conditions that require the Proponent to monitor their ongoing impact on GDEs through
the preparation and implementation of monitoring and adaptive management plans. The Conditions Precedent
(CPs) relevant for the potential impact of the Proposal on cultural and heritage values include:
–

CP7 - Adaptive Management Plan

–

CP8 – Monitoring program – groundwater levels, GDE health, other users

–

CP9 – Water Resource Assessment

–

CP 10 - The Licence Holder must develop and submit to the Controller a groundwater dependent Aboriginal
cultural values impact assessment. The assessment must:

–

•

I.

Be prepared by a suitably qualified professional;

•

II.
Identify, map and document (as appropriate) the cultural values of Aboriginal people that will be
impacted by groundwater extraction under this licence;

•

III.
Identify reference points to be used in modelling the impacts of groundwater extraction under this
licence on the identified Aboriginal cultural values; and

•

IV.
Specify monitoring parameters, trigger values and limits for the reference points which can be
used to initiate actions under an adaptive management framework.

CP 5, CP7 and CP8 are being updated to include requirements identified in CP10.

The documents and management plans to support the CPs are currently being prepared and will continue to be
adapted as the Proposal progresses throughout its lifetime. The Proponent will prepare these management plans
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in consultation with Traditional Owners and local Aboriginal stakeholders and be guided by the following
documents:
–

DRAFT Environmental factor guidance: Culture and heritage (NT EPA 2022)

–

Submission on the NT EPA’s Draft environmental factor guidance: Culture and Heritage (AAPA 2022)

–

Akwé: Kon Voluntary guidelines for the conduct of cultural, environmental and social impact assessments
regarding developments proposed to take place on, or which are likely to impact on, sacred sites and on
lands and waters traditionally occupied or used by indigenous and local communities (CBD 2003).

Mitigation and management measures
The mitigation measures identified in response to potential cultural and heritage impacts are summarised below in
Table 7-13.
A number of actions have been taken, or are planned, to manage potential impacts to sites of cultural importance.
FAFM has obtained an Authority Certificate from AAPA that identifies the sacred sites within the immediate project
area and also much of the surrounding area that may be subject to groundwater drawdown. FAFM will comply with
the conditions in the Certificate relating to each site.
FAFM will also engage AAPA to consult and issue Authority Certificate(s) for any area outside the current
Certificate that may in the future be subject to groundwater drawdown. The monitoring and adaptive management
plan is designed to manage impacts within acceptable levels.
As noted above Condition Precedent (CP) 10 in FAFM’s Water Extraction Licence requires a cultural values
impact assessment to be undertaken. This will be conducted in accordance with the requirements stipulated in the
licence.
It should be noted that CPs 7, 8, 9 and 10 along with General Conditions GC6 and GC7 in the water extraction
licence all put requirements on FAFM that either directly or indirectly help to assure sites of cultural significance
are protected.
FAFM will consult with Traditional Owners in designing the project monitoring program (CP8) to ensure it includes
issues of importance to them.
The Engagement Plan will be implemented which involves ongoing engagement with the Traditional Owners
throughout the life of the project.
FAFM will take actions in accordance with the Adaptive Management Plan (CP7) throughout the life of the project
to avoid impacts outside of acceptable limits.
Importantly the proposed farm will occupy a very small area in the context of Singleton Station and the overall
Western Davenport region. The specific site for the farm was refined after on site consultation by FAFM with the
Traditional Owners with respect to features that were important to them and areas that should avoided. Further,
given the strong link between GDEs and cultural values, a bore field has been designed that greatly minimises
impacts to GDEs (and therefore cultural values).
Table 7-13

Mitigation and management measures for cultural heritage values

Risk

Mitigation/management measure

Guiding
requirements

Direct impacts to
sacred sites or
Aboriginal
archaeological
sites

Cultural heritage and cultural awareness induction
– All contractors and site workers are to be provided a cultural heritage
induction that ensures:
– All contractors and site workers are aware of the conditions of Authority
Certificate C2019/083 for the proposed works.
– All contractors and site workers are aware of the conditions of Authority
Certificate C2019/083 and their obligations under Part IV of the Northern
Territory Aboriginal Sacred Sites Act 1989.
– All contractors and site workers are aware of restricted works areas.
– All contractors and site workers are aware of chance finds processes for
cultural heritage sites and Ancestorial remains.

Authority Certificate
C2019/083
Conditions 1, 2, 3
and 5.
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Risk

Potential impacts
to sacred sites or
Aboriginal
cultural values
from water
drawdown

Mitigation/management measure

Guiding
requirements

Restricted works areas
– No works to take place or damage to occur to sacred site features in
Restricted Works Area 1, Restricted Works Area 2, Restricted Works Area 3,
Restricted Works Area 4, Restricted Works Area 5, Restricted Works Area 6,
Restricted Works Area 7, Restricted Works Area 8, Restricted Works Area 9
or Restricted Works Area 10 marked on Annexure A of Authority Certificate
C2019/083.
– Maintain a minimum buffer of 2 km from Wycliffe Creek and Gum Tree Rise
from proposed works

Authority Certificate
C2019/083
Conditions 6 – 14.

–
–

Water Licence CP7
and CP8

–

–

Groundwater monitoring program and adaptive management plan
This plan will document the groundwater monitoring plan and associated
adaptive management program that is proposed to be implemented by the
Proponent at the Proposal.
The plan will detail the groundwater monitoring method, approach to
adaptive management including metrics, actions and responses, and
responsibilities. The plan will also outline a review, reporting and auditing
framework, which includes a commitment by the Proponent to continuous
improvement.
The Proponent will develop the plan in consultation with Traditional Owners
to inform:

•

Sacred sites (such as trees, water holes and soaks) they wish to
be monitored and included in the monitoring program

•

Metrics to assess the health of sacred sites, in addition to
groundwater drawdown and groundwater quality.

Groundwater dependent Aboriginal cultural values impact assessment
– The Proponent must develop and submit to the Controller a groundwater
dependent Aboriginal cultural values impact assessment. The assessment
must:

•

Be prepared by a suitably qualified professional;

•

Identify, map and document (as appropriate) the cultural values
of Aboriginal people that will be impacted by groundwater
extraction under this licence;

•

Identify reference points to be used in modelling the impacts of
groundwater extraction under this licence on the identified
Aboriginal cultural values; and

•

Specify monitoring parameters, trigger values and limits for the
reference points which can be used to initiate actions under an
adaptive management framework.

Water Licence CP10

The cultural values impact assessment methodology will be developed in
consultation with specialist professionals experienced in this work. The
methodology will include the following:
– Background research on the cultural values of the region, including
consultation with organisations such as AAPA and CLC
– Engagement with local Aboriginal stakeholders to collect their views,
knowledge, concerns and suggestions
– Analysis of the feedback, including prioritisation of the issues identified
– Identification of mitigation measures where negative impacts are identified
– Where impact to sacred sites outside the footprint of the existing AAPA
Certificate are identified as possible, new Certificate(s) will be requested
through AAPA
In addition to identifying impacts, FAFM plans to consult with Traditional Owners
to identify opportunities for positive cultural outcomes resulting from the
development of the proposal. Examples being considered for discussion
include:
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Risk

Mitigation/management measure
–
–
–
–

Guiding
requirements

Devoting resources to enhance the protection of sites of cultural value on
Singleton Station that may have been degraded by past activity such as
cattle grazing, weed growth or unmanaged burns.
Overtly recognising and celebrating Aboriginal heritage in the design of the
farm and community infrastructure (e.g. naming of sites, roads, plantations;
inclusion of Aboriginal art)
Engaging local elders to educate workers about Aboriginal culture and to
provide ongoing advice to management about cultural impacts and
opportunities to improve overall cultural awareness and recognition
Promoting Aboriginal culture and arts, in particular artworks produced by
Traditional Owners from the local region.

Cultural heritage and cultural awareness induction
– All contractors and site workers are to be provided a cultural heritage
induction that ensures:
– All contractors and site workers are aware of the requirements of:
– Groundwater monitoring program and adaptive management plan.
– Groundwater dependent Aboriginal cultural values impact assessment
– All contractors and site workers are aware of the CPs of the water extraction
licence and their obligations to ensuring compliance with these CPs.

7.4.2.5

Groundwater
monitoring program
and adaptive
management plan
Groundwater
dependent
Aboriginal cultural
values impact
assessment

Residual risk

The following table summarises the residual risks associated with the Proposal in relation to cultural heritage that
have a residual rating of ‘medium’ or higher. The full risk register developed for the Proposal, which includes a
breakdown of each individual potential impact is found at Appendix A.
Risk identified in Section 6

Original risk rating

Residual risk rating

Potential impacts to sacred sites or Aboriginal cultural values
from water drawdown

High

Medium

Direct impacts to sacred sites or Aboriginal archaeological
sites

Medium

Low

7.4.3

Human Health

The NT EPA’s objective for human health environmental factor is:
Protect the health of the Northern Territory population.
This chapter describes and assesses the significance of potential impacts to human health associated with the
Proposal.

7.4.3.1

Investigations

A desktop review was undertaken to identify the potential health impacts associated with the construction and
operation of the proposal.

7.4.3.2

Description of the proposal and environmental value

The construction of the proposal is not anticipated to have a direct impact on human health within or adjacent to
the proposal area. However, design and operation of the proposed wastewater stabilisation ponds (WSPs) at the
accommodation and services hub have potential to attract mosquito populations.

7.4.3.3

Potential impacts

The proposal has the potential to be a ‘mosquito-friendly habitat’ due to features such as shallow water depth in
the proposed wastewater stabilisation ponds, which may provide an ideal environment for mosquito breeding.
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Increased mosquito populations may then increase the potential spread of vector born illnesses to humans in the
vicinity of the proposal, particularly as more of the permanent and seasonal workers are accommodated in the
services hub over the staging of the proposal. In addition to the transmission of pathogens that may produce
disease, mosquitoes most commonly deteriorate the external environment by creating a biting nuisance that
inhibits outdoor activities and reduces the amenity of an area. However, these risks would be reduced by
appropriate design and management measures.
Mitigation measures including the appropriate design of the proposed WSPs will be implemented to reduce the
potential for creating a mosquito breeding ground. Additionally, management measures such as the use of
environmentally friendly pesticides or other suitable management measures would be incorporated during the
operation of the proposed pond to ensure that any mosquito populations are being managed and reduced where
necessary.

7.4.3.4

Proposed mitigation and management measures

Potential
management
issue

Likelihood

Mitigation

Risk of
increase of
mosquito
population
and the
spread of
vector-borne
illnesses

Possible

–

7.4.3.5

–
–

The proposal will consider factors such as pond depth during the design of the pond to
reduce the potential for a mosquito breeding environment.
Any areas of stagnant water within the proposal area, such as after rainfall events, will
be routinely checked and drained to ensure mosquitoes are not breeding within the
proposal area during construction.
Appropriate pesticides and other standard mosquito control measures will be used
during maintenance of the proposed ponds should mosquito populations increase within
the proposal area.

Residual risk

Risk identified in Section 6

Original risk rating

Residual risk rating

Potential for change in land use and "mosquito friendly"
habitat to increase of mosquito populations

Medium

Low

GHD | Fortune Agribusiness Fund Management Pty Ltd | 12580936 | Environment Protection Act 2019 Referral Report

130

7.5

Matters of National Environmental Significance
(MNES)

MNES occurring or predicted to occur within 10 km of the Proposal area are listed in Section 5.13.
The Proposal will be referred to the Commonwealth Minister for the Environment to consider whether further
assessment is required. It is considered unlikely that assessment and approval of the Proposal will be required
under the EPBC Act due to limited potential impacts to MNES. The only MNES potentially impacted are three
listed threatened terrestrial fauna species. In the event of a controlled action decision, FAFM will seek to establish
an accredited assessment process between the Commonwealth and the NT Government to streamline the
assessment process and remove any unnecessary duplication.
A detailed assessment of significant impacts has been prepared for the three federally listed threatened species
potentially impacted by the Proposal. Evaluations of the significance of potential impacts are based on the
Commonwealth’s Matters of National Environmental Significance Significant Impacts Guidelines 1.1 as applied to
Endangered and Vulnerable species.
Only species that were considered ‘present’, or ‘possible’ to occur within the Proposal area are considered in this
significant impact assessment. Refer to Appendix C for the method regarding data inputs, justification for likelihood
of occurrence and references. It should also be noted that the assessment of impacts has been made ‘premitigation’ as per the guidelines. With the implementation of mitigation and management measures it will be
possible to reduce risk considerably (as is discussed in the risk register and 6 of this referral).
The full assessment is provided in Appendix B of Appendix C and is summarised below in Section 7.5.1.

7.5.1

Significance assessment

In summary, impacts to all listed threatened fauna species were assessed as ‘unlikely’ under all criteria. The
Proposal area is somewhat disturbed by grazing and invasive predators such as cats and weeds such as Buffel
grass, reducing the quality and quantity of suitable habitat. The Proposal will generally not impact sensitive or
significant habitat types.
The distribution and abundance of invasive fauna already present in the vicinity of the disturbance footprint may be
altered. However, appropriate controls will be able to be implemented to avoid the likelihood of this occurring and
further ongoing management measures will reduce the impact to the point where such invasive species do not
adversely affect the species’ habitat.
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7.6

Other impacts

7.6.1

Traffic and Transport

7.6.1.1

Investigation

A Traffic Management Plan (TMP) was undertaken to assess the potential traffic impacts during the construction
phase of the proposal (refer Appendix V). The scope of the TMP was to assess the impact of the Proposal and
identify suitable mitigation measures to minimise impacts.
The Annual Average Daily Traffic (AADT) volumes at the two monitoring stations is provided in Table 7-14 and
peak volumes of traffic were also recorded between 0900 and 1000 and 1300 and 1400. These are provided in
Table 7-15. The crash history of the Stuart Highway within 2 km of the proposal site was assessed to determine
whether any safety concerns exist within the area. Between 2017 and 2021, one (1) recorded crash occurred in
the vicinity of the proposal.
Table 7-14

Stuart Highway AADT

2016

2017

2018

2019

2020

Northern counter
Northbound

198

185

225

235

152

Southbound

186

161

213

195

154

Total

384

346

438

430

306

Northbound

208

197

197

189

129

Southbound

191

171

184

150

133

Total

399

368

381

339

262

Southern counter

Table 7-15

Peak Hour Volumes

Northern counter

Southern counter

AM Peak

PM Peak

AM Peak

PM Peak

Northbound

13

19

15

21

Southbound

23

20

38

24

Total

36

40

53

44
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7.6.1.2

Potential impacts

7.6.1.2.1

Construction

Traffic
Construction would involve transport of materials and labour required for the construction of the Proposal,
including the construction of:
–

Accommodation and services hub, with facilities for permanent staff and families.

–

Packing and processing centres, including cold storage, workshop and machinery sheds.

–

Horticultural production facilities comprising of two production blocks (containing smaller horticultural blocks)
and a borefield area for bore pads and access tracks.

–

Internal access tracks for main road access to the Stuart Highway.

7.6.1.2.2

Operation

The principal activities that would generate operational traffic comprise:
–

–

Community hub
•

Permanent and seasonal staff movements to other parts of the Proposal site and external trips

•

Deliveries to supply the full-service hub.

Farm and processing plant
•

Staff movements to other parts of the Proposal site and external trips, active transport facilities are
provided for movement within the plant

•

Product transport between the farm precinct and processing plant

•

Daily hay transport from the farm to the hay shed

•

Deliveries of machinery and equipment necessary for the running of the farm precinct and processing
plant.

Operational traffic will vary throughout the year, with expected increases in traffic during peak seasons where
seasonal staff will be on site.
The TMP for the proposal determined that a net increase of 15 traffic movements during peak hours, all of which
will be directed to the new access from the Stuart Highway will result in negligible traffic impacts to the local
community. The level of service (LOS) for the proposal access road is LOS A which indicates the intersection is in
good operation.
The net impact on the traffic is negligible and likely not to be material to the community.
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7.6.1.3

Proposed mitigation and management measures

Table 7-16 provides mitigation and management measures for the construction and operation works of the
Proposal.
Table 7-16

Traffic and transport mitigation measures

Potential impact

Environmental mitigation measures

Timing

Construction traffic

A Construction Traffic Management Plan (CTMP) would be prepared prior
to commencing construction. The CTMP will aim to facilitate the safety of
all workers and road users within the vicinity of the construction site.
The primary objectives of the CTMP will be:
– To minimise the impact of the construction vehicle traffic on the
operation of the adjoining road network
– To facilitate the continuous, safe and efficient movement of traffic for
both the general public and construction workers
– To facilitate the establishment of a safe pedestrian environment in the
vicinity of the site
– To provide a description of the types of vehicles and estimated vehicle
volumes during each stage of construction
– To provide information regarding the access arrangement and a
description of the proposed routes for vehicles accessing and egressing
the construction site.
The CTMP will include, but not be limited to, the following:
– CTMP objectives as defined above
– Vehicle approach and departure routes to the proposal area that will
minimise the impacts of heavy construction-related vehicles on the
adjacent road network
– Construction vehicle types
– Areas of parking for construction personnel which will preferably be
away from residential areas
– Public and active transport options for workers to the proposal area that
will maximise safety and maintain accessibility for pedestrians and
cyclists
– Site access constraints such as vehicle restrictions (e.g. road network
load limits/height restrictions) on haulage routes
– Areas of vulnerable road users (pedestrians and bicycle riders) and
areas of potential high pedestrian activity
– Methods of communicating traffic changes on the road network.
– Impacts on public and active transport (including cycle / pedestrian
paths) services around the Proposal site
– Road network operational impacts within the vicinity of the Proposal site
– Conditions and access limits to the established tracks to prevent nonauthorised vehicles entering the Proposal site
– Track maintenance requirements.

Pre-construction
and construction

Key stakeholders, including DIPL, operators of adjacent land uses and
emergency service providers, will be notified of any changed traffic
management arrangements prior to the commencement of works.

Pre-construction
and construction

Construction works will occur within the standard hours defined by the NT
EPA Regulations.

Construction

Truck drivers will be directed to follow the predetermined haulage routes.

Construction

Heavy vehicles will also be restricted from particular lanes especially
during congestion.

Construction

Heavy vehicles will be restricted to particular lanes, especially during peak
hours.

Construction

All staff and subcontractors engaged on site will be required to undergo a
site induction. The induction will outline the requirements of the CTMP,
including site access routes, environmental and occupational health and

Construction
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Potential impact

Environmental mitigation measures

Timing

safety responsibilities, emergency procedures, potential carpooling
opportunities and vehicle height restrictions, among others. Additionally,
the construction site manager will discuss CTMP requirements regularly as
a part of ‘toolbox talks’.

Overlap of
construction traffic
with Proposal area

Any workers required to undertake works or traffic control shall be suitably
trained and hold the required accreditation to carry out works on site and
will also be site inducted.

Construction

Protection will be provided to workers and road users through advance
warning of roadworks, speed changes, safety barriers with adequate
offsets and deflection allowance, where necessary.

Construction

Roadwork speed zones must be logical, credible, and enforceable. They
will only be used where they are self-enforcing or will be enforced. They
will be used with other traffic control signs and devices and will not be used
in place of more effective traffic controls. They will also be used only while
road works are in progress or the lower speed road conditions exist.

Construction

The lead contractor will monitor the roads leading to and from the site and
take all necessary steps to rectify any road deposits caused by site
vehicles, to maintain the safety of all road users.

Construction

Public roads and access points will not be obstructed by any materials,
vehicles, refuse skips or the like, under any circumstances.

Construction

The CTMP and Construction Environment Management Plan (CEMP) for
both developments will be coordinated to ensure traffic safety is maintained
for all areas where overlap and mixing of traffic may occur. This will include
at a minimum:
– Coordination of shared-use access routes
– Communication lines and dispute resolution
– Access arrangements and alternatives if required.

Pre-construction
and construction

Changes or delays in construction works along haulage and access routes
will be communicated well, and proper protection as defined above (e.g.
advance warning of roadworks, safety barriers) will be provided.

Pre-construction
and construction
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7.7

Climate change

7.7.1

Approach

Climate change in context of the proposal is being considered in relation to both:
1.

impacts, risks and adaptation measures to the proposal’s construction and operation, described in Section
7.7.2; and

2.

exacerbating impacts of the proposal on the environment in relation to the NT EPA factors and objectives
(Section 7.7.3)

with reference to the Northern Territory Government’s (NTG) policy “Northern Territory Climate Change Response:
Towards 2050” (NTG, 2020) and “Climate Change in the Northern Territory: State of the science and climate
change impacts” (CSIRO 2020). Table 7-17 highlights how these key documents are considered for the proposal
as well as in the adaptive management plan for the proposal (see Appendix W).
Table 7-17

Consideration of key Northern Territory climate change policies

Relevance to the proposal
– Northern Territory
Climate Change
Response: Towards 2050
(Northern Territory
Government, 2020)

The NTG is committed to taking action on climate
change to transition to a low-carbon economy and
to reduce exposure to economic risk, reduce cost
and unlock new opportunities. Time bound action
plans will be developed, and the current response
will be reviewed in 2025. The policy framework
has 4 objectives
Objective 1: Net zero emissions by 2050, with
50% of total electricity used by consumers
supplied by renewable energy sources by 2030;
And, 70% of energy requirements for remote
communities covered by renewable energy.
Expectations for major emitters will be established
in policy.
Objective 2: A resilient Territory: Passive cooling
approaches in the design of public housing,
especially in remote locations. The government
will gain a better understanding of heat impact on
human health to adjust traditional working
approaches. Also the government supports
research in more drought resilient crops.

Regarding objective 1: As a remote
settlement/activity, the majority of
electricity shall come from renewable
sources (Section 7.3.1.4.
Regarding objective 2: With further
developed knowledge on heat impact
on human health potential changes in
HSE management plans may occur
and more drought resilient crops may
become available, that can be
considered within climate related
adaptive crop change planning based
on water available (as per licence)
Regarding objective 3: Opportunities
with cheaper renewable (i.e. solar
energy) and Carbon
farming/sequestration and trading may
be enabled by the governments
Regarding objective 4: Focus on
ecologically sustainable water
resources management, to deliver
water security outcomes.

Objective 3: Opportunities form a low carbon
future: Highlighting requirement for growth and
facilitation of low cost renewable energy,
specifically solar energy. The Territory
Government will work to improve awareness of
Carbon farming/ Carbon sequestration and
trading for the agricultural industry and create an
enabling environment
Objective 4: 4. Inform and involve all
Territorians: Development of mindfulness in
relation to use and management of natural
resources, particularly water. A focus on
ecologically sustainable water resources
management, to deliver water security outcomes.
Energy and water efficiency are other key pillars
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Relevance to the proposal
Climate Change in the
Northern Territory: State
of the science and climate
change impacts (CSIRO
2020)

7.7.2

The report highlights the science and Proposed
impacts of climate change on the NT and
represents an authoritative source of information.

The Climate Change Risk Assessment
is based on information from CSIRO to
inform a more localised assessment of
Proposals using local baseline climate
date from Ali Curung. And assessing
climate change related risk in reference
to AS 5334-2013 Climate change
adaption for settlements and
infrastructure – A risk-based approach

Climate change risk assessment

The climate change risk assessment has been conducted to identify, address and adapt to climate change related
risk to the proposal site, during construction and operation over its 30 year life span. The process was informed
through the engagement of involved technical disciplines and FAFM in identifying and confirming climate change
related risks, their treatment, and adaptation measures. The detailed Climate change risk report and complete risk
and adaptation register can be found in the Climate Change Risk Assessment Report (Appendix W)
The climate change risk assessment report provides information on the risk assessment approach and
methodology, considered climate data and climate change projection, discusses the climate change risk to the
construction and operation of the proposal, the adaptation measures as well as a summary and conclusion of the
climate change risk assessment.
The climate change risk assessment (CCRA) involves understanding the risk and vulnerability of the proposal to
climate change, requiring quantification of specific climate change risks, and identification of specific adaptation
actions to be incorporated in the design of the proposal or within environmental management plans for the
proposal. The major concerns are an increase of the frequency and intensity of extreme weather events leading to
physical impacts to the proposal and stresses to the proposal associated with gradual climatic change.
Risks were identified and assessed using the risk matrix provided by AS 5334-2013 Climate change adaption for
settlements and infrastructure – A risk-based approach. This assesses the likelihood and consequence of risks in
order to classify them into four risk categories of varying severity: ‘extreme’ risk, ‘high’ risk, ‘medium’ risk or ‘low’
risk.
The Climate Change Risk Assessment (Appendix W) provides the methodology, limitations, and outcomes of this
assessment. In summary, a total of 28 climate change risks were identified for the Fortune Agribusiness proposal,
of which two (risk 001 bushfires and risk 016 extreme rainfall) are relevant to the construction phase only. These
include risks arising from the following climate hazards:
–
–
–

Bushfires
Drought
Lightning

–
–

Drought & Extreme Heat
Extreme Heat

–
–

Extreme Rainfall &
Flooding
Extreme Weather events

Some risks such as those related to the construction phase are not relevant in 2050. Some risks increase over
time with the changing climate.
Inherent risks were identified and assessed using AS5334’s likelihood and consequence risk matrix (through
Representative Concentration Pathways (RCPs 8.5 2030 and 2050)) for the baseline climate and extreme RCP
scenarios for 2030 and 2050 horizons, considering the 30-year lifespan of the proposal – in summary as follows:
Table 7-18

CCRA Inherent Risk Summary

Climate scenario

Baseline climate

2030 climate under
RCP 8.5 projections

2050 climate under
RCP 8.5 projections

Extreme (E)

0

0

0

High (H)

0

0

3

Medium (M)

17

19

20

Low (L)

11

9

3

Total

28

28

26
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Adaptation measures were identified and recommended to be considered for implementation during detailed
design, construction, operation and/or future upgrades of the proposal. This led to the reduction of one medium
risk to low risk in the physical risk to the asset. Reduction of risk was achieved for all three high risks to the
function and objective of the asset through drought and extreme heat impact. Considering these adaptation
measures, the residual risk profile resulted in the risks outlined in Table 7-19.
Table 7-19

CCRA Residual Risk Summary

Climate scenario

Baseline climate

2030 climate under
RCP 8.5 projections

2050 climate under
RCP 8.5 projections

Extreme (E)

0

0

0

High (H)

0

0

0

Medium (M)

17

18

18

Low (L)

11

10

8

Total

28

28

26

A summary of the identified high risks is provided in Table 7-20. Further information on climate risk scenarios
can be found in Section 2.2 of the report (Appendix W). It is also noted that the proposals current risk profile is
represented by the inherent risk ratings.
CCRA Summary

M

Drought

Extreme weather
events

Increased crop water
demand due to prolonged
drought conditions causes
salinity impacts on crop
productivity.
Hail, rain, and wind
damaging crops leading
to loss of yield.

M

M

M

M

M

Residual risk
2050 RCP 8.5

Frequency and duration of
drought and extreme heat
impacting on availability of
required water for
irrigation scheme or
limiting yield.

Adaption responses

2030 RCP 8.5

Drought

Inherent risk ratings
2050 RCP 8.5

Impact

Current climate

Climate hazard

2030 RCP 8.5

Table 7-20

H

Review of future crop
planning for more water
efficient enterprises
better suited to changing
climate
Reduced production of
annual crops during
drought years or reduced
access to water.
Removal of low returning
permanent and annual
plantings in preparation
or change of commodity
to higher returning crops.

M

M

H

Revise soil and water
management plan.
Revise crop areas, types,
species, and variety for
more drought and heat
tolerant varieties

M

M

H

Site development and
crop selection
considering likelihood of
severe damage by
different weather events.

M

M
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7.7.3

Climate change impacts against each EPA factor

Climate change impacts have been considered for each EPA factor and objective within the relevant technical
studies and are described in the relevant chapters of the referral. Table 7-21 lists the relevant chapter reference
that describe climate change considerations and impacts for each EPA factor and objective.
Table 7-21

Climate change risks for EPA factors

Theme

Factor

Environmental objective

Reference

Land

Landforms

Conserve the variety and integrity of distinctive physical
landforms.

7.1.3

Terrestrial Environmental
Quality

Protect the quality and integrity of land and soils so that environmental
values are supported and maintained.

7.1.3

Terrestrial ecosystems

Protect terrestrial habitats to maintain environmental values including
biodiversity, ecological integrity and ecological functioning

7.1.3

Hydrological processes

Protect the hydrological regimes of groundwater and surface water so
that environmental values including ecological health, land uses and
the welfare and amenity of people are maintained.

7.2.4

Inland water quality

Protect the quality of groundwater and surface water so that
environmental values including ecological health, land uses and the
welfare and amenity of people are maintained

7.2.4

Aquatic ecosystems

Protect aquatic habitats to maintain environmental values including
biodiversity, ecological integrity and ecological functioning

7.2.4

Air quality

Protect air quality and minimise emissions and their impact so that
environmental values are maintained.

7.3.2

Atmospheric processes

Minimise greenhouse gas emissions so as to contribute to the NT
Government’s goal of achieving net zero greenhouse gas emissions
by 2050.

7.3.2

Communities and
economy

Enhance communities and the economy for the welfare, amenity and
benefit of current and future generations of Territorians

7.4.5

Culture and heritage

Protect culture and heritage

7.4.5

Human health

Protect the health of the Northern Territory population.

7.4.5

Water

Air

People
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8.

Rehabilitation and closure

In the event that reconditioning of the proposal is not feasible after 30 years, the proposal would be
decommissioned. It would be disconnected from the electrical transmission network and all above ground
infrastructure, shedding, filtration, fertigation, and irrigation lines would be removed from site, with materials being
recycled or reused wherever possible. Decommissioning would take about 3-6 months to complete.
Key elements of proposal decommissioning would include:
–

All site amenities and equipment would be removed and materials recycled or reused, wherever possible.

–

Bores infrastructure above ground will be removed and the bores appropriately capped as per NT
Government requirements

–

Fencing may be removed unless it is requested by FAFM to remain. Some fences may remain in place to
ensure the areas remain destocked for the appropriate time

–

All horticultural plants will be removed and destroyed through mulching or burning as deemed most
appropriate for that commodity at time of decommissioning.

–

Irrigation equipment within 500 millimetres of the surface will be removed and recycled or reused wherever
possible

–

Headlands and roads (not to be maintained for monitoring purposes) will be ripped to break up any developed
hard pan and be included in the soil rehabilitation process.

–

Waste management will be a major factor of the decommissioning process; however, all efforts will be made
to remove any items that are not fixed.

Decommissioning of the production zones are expected to be quicker than the Proposal establishment and
development. Further details including site rehabilitation management measures are provided in Appendix X.
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9.

Conclusion

This referral has been prepared to assess potential impacts of the Proposal on the environment.
As detailed in this report, this assessment has fully considered the impacts of the Proposal on the environment, in
accordance with the EP Act and Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)
(EPBC Act).
Where environmental risks have been identified, administrative, environmental management and monitoring
control measures have been proposed to manage risks to acceptable levels. Potential impacts to terrestrial
ecosystems, cultural heritage, groundwater and water quality will also be addressed through existing regulatory
processes and management plans to be implemented as part of the conditions of the existing water extraction
licence, existing and additional APPA certificates, Non Pastoral use and Land Clearing Permit.
Production from the farm will contribute substantially to the Northern Territory economy. When fully developed,
projected fruit and vegetable production revenue at a steady state is estimated to be $200 million per annum in
nominal terms. That would increase the horticultural production in the Northern Territory by 58% from $341 million
to $541 million per annum.
Importantly this production further underpins Australia’s food security and self-sufficiency, especially within the
Northern Territory.
Construction will enhance employment in the short term, creating direct construction and farm establishment
employment at the site, as well as creation of indirect employment in the region and NT in general. In particular it
is estimated that the Proposal will support an average of 70 full time equivalent positions annually through
construction reaching an estimated peak of 117 full time equivalent positions in year 7.
Once the farm is fully established, there will be a shift from construction employment to operational employment
(maintenance, planting, harvest etc.). The number of operational employees is projected to increase to year 15
when a steady state will be achieved (i.e., development is complete, and tree crops reach maturity). Employment
generated at the facility would be both permanent positions and seasonal positions, given the nature of harvesting
and re-planting. Once steady state is reached, the operation is projected to support 426 total full time equivalent
employees.
The Barkly LGA is an impoverished region with significant social and economic disadvantage. The Barkly LGA is
experiencing a declining population, a declining economy (GRP), the sustained highest unemployment in the NT,
significantly lower weekly individual and household incomes and nearly 50% of the workforce is funded by
Governments. The opportunity to expand the Northern Territory’s fruit and vegetable sector presents great value
not only to the Territory’s economy but also to the regions and communities through enhanced employment
opportunities and wider economic benefits.
Traditionally, Northern Territory has achieved economic growth through development of mining, animal farming
and tourism. While each of these present on-going support to the Northern Territory’s economic future, long term
growth can substantially benefit from expansion of the agricultural sector through intensive fruit and vegetable
production. Development of intensive fruit and vegetable production capacity not only strengthens Territory’s
economy, but also contributes to increasing economic stability and the ‘future proofing’ of the overall economy
considering potential industry cycles or swings, such as those seen in the mining industry, seasonal effects in
tourism and a skewed animal market agricultural profile. Importantly it adds to security in regional employment,
training, workforce engagement and economic development.
The economic impact of the Proposal is expected to be significant, with considerable contributions to regional
output, value-add, employment and household incomes.
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