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1.

Introduction

1.1

Overview

Fortune Agribusiness Funds Management Pty Ltd (FAFM) is proposing to develop an intensive horticultural
operation and community precinct at Singleton Station, located 380 kilometres north of Alice Springs in the
Western Davenport region of the Northern Territory of Australia (referred to as the ‘proposal’).
The proposal involves construction and operation of intensive, irrigated horticulture production and a community
precinct with infrastructure and facilities to support operation. The proposal site has immediate access to key
infrastructure such as power, road and rail.
The proposal site is located within Singleton Station, a 294,900 ha pastoral lease held under Perpetual Pastoral
Lease 1022 - NT portion 653. The site of the farm is about 7 kilometres to the west of the Stuart Highway, and the
nearest community is Ali Curung located about 35 kilometres south east of the proposal (Refer to Figure 1.1).
Singleton Station has been acquired by FAFM and is currently managed as a cattle farming operation. The site will
occupy less than 2% of Singleton Station.
The proposal is to be developed over four stages with each stage having to meet environmental standards and
other conditions precedent required by government., Construction of the first stage is proposed to commence in
mid 2023. The proposal would be staged over 9 years, with the project in full production by around 2036.
The proposal’s objectives are to:
–

Develop a large fruit and vegetable farm, which will be a catalyst for a new economic development precinct.

–

Provide permanent employment for over 150 people and for around 1350 seasonal workers. This will include
opportunities for local Indigenous people.

–

Construct new farm infrastructure which will support collaboration and provide infrastructure to other
agricultural businesses and benefit the local community.

–

Construct project infrastructure including enhanced reliable power generation and new telecommunications
infrastructure that will improve electricity reliability and internet reliability and speed for local communities

–

Provide a source of food for local communities to improve food security

–

Develop bushtucker gardens to provide additional produce to the local community which can be managed by
the local indigenous community, offering further training and employment opportunities

The proposal has been referred by FAFM to the NT Environmental Protection Authority (EPA) and is being
assessed in accordance with the Environment Protection Act 2019 and Environment Protection Regulation 2020.

1.2

Proposal outline

The key elements of the proposal are shown in Figure 1.2 and include:
–
Accommodation and services hub with facilities for permanent staff and families
–

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

–

Power supply and telecommunications infrastructure.

–

Horticultural production comprising of two production blocks (each containing smaller horticultural blocks) and
a borefield area for bore pads and access tracks.

–

Internal access tracks and main road access to Stuart Highway.
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1.3

Purpose of this report

This Stormwater Management Plan 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 Project (the Proposal).
This document identifies and characterises the potential environmental impacts 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).
The purpose of this report is to document the results of the assessment of the potential surface water quality
impacts during the construction and operation of the proposal. This report supports the Referral to the EPA for the
proposal. The scope of the assessment includes:
–

Review and summarise the regulatory and environmental constraints relevant to surface water management,
including:
•

Environment Protection Act 2019

•

National Water Quality Management Strategy: Rural Land Uses and Water Quality

•

Water Act 1992

•

Waste Management and Pollution Control Act 1998

•

IESC (2008) Best Practice Erosion and Sediment Control

–

Summary of previous assessments that are relevant to aspects of surface water management for the
proposal

–

Confirm the proposal disturbance extent and staging, including construction and operation

–

Review and summarise the existing conditions relevant to the proposal area

–

Assessment of potential impacts affecting or arising from the proposed development, including:
•

Identification of potential flooding impacts at the proposed site based on flood modelling previously
completed by GHD

•

Establish the erosion design criteria and assessment of the soil loss hazard, based on the Revised
Universal Soil Loss Equation (RUSLE) for the construction and operation of the horticultural areas

•

Estimate potential changes to surface water flows and surface water quality due to stormwater

–

Identify and discuss erosion and water quality controls to determine suitable mitigation measures to minimise
the potential impacts

–

Prepare a report summarising the findings of the study.

1.4

Report structure

The report is comprised of the following sections:
–

Section 1 – Introduction: provides background information and an overview of the project and assessment

–

Section 2 – Approach and methodology: summarises the steps undertaken in preparing this operations
surface water management plan

–

Section 3 – Existing Conditions: summarises the existing environment including climate and baseline
topography, soils and water quality and flow.

–

Section 4 –Impact Assessment: discusses the construction and operational impacts of the proposal and
results of the soil loss hazard, flooding and agricultural runoff assessments

–

Section 5 – Mitigation and management measures: provides recommendations of proposed mitigation
options for the construction impacts of the proposal, including recommendations for a monitoring program

–

Section 6 Summary and Conclusion: presents a summary of the impact assessment findings and sets out
the principal conclusions for the study.
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1.5

Assumptions and limitations

1.5.1

Assumptions

–

Potential groundwater impacts (including groundwater quality due to irrigation) will be addressed in a separate
groundwater management plan

–

Modelling assumptions related to this assessment are documented in Section 4.

1.5.2

Limitations

This report: has been prepared by GHD for Fortune Agribusiness Funds Management Pty Ltd and may only be
used and relied on by Fortune Agribusiness Funds Management Pty Ltd for the purpose agreed between GHD
and Fortune Agribusiness Funds Management Pty Ltd as set out in section 1.3 of this report.
GHD otherwise disclaims responsibility to any person other than Fortune Agribusiness Funds 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.
GHD has prepared this report on the basis of information provided by Fortune Agribusiness Funds Management
Pty Ltd and others who provided information to GHD (including Government authorities)], which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept liability in connection
with such unverified information, including errors and omissions in the report which were caused by errors or
omissions in that information.
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.
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2.

Approach and methodology

2.1

Relevant legislation and guidelines

For the purposes of this report, a review of the relevant regulatory and environmental constrains relating to the
proposal are summarised in the following subsections.

2.1.1

Water Act 1992

The Water Act 1992 is the primary mechanism for the regulation, management and protection of the water
resources in the Northern Territory. Part 2, Division 2 of the Water Act 1992 defines the corresponding rights and
rules for the prevention of pollution of waters, including groundwater, tidal water, or water flowing in a waterway.
Section 2 stipulates that waste may not be allowed to come into contact with water, or to allow water to be
polluted, causing serious or material environmental harm. Part 7 of the Water Act 1992 conditions that actions
carried out under and environment protection approval, environmental protection licence or best practice licence
defined by the Waste Management and Pollution Control Act 1998 does not constitute an offence against the
Water Act 1992.
FAFM has not been granted environmental protection approvals or environmental protection licences.
Surface water extraction licences are granted under Part 5 Division 2 of the Water Act 1992. No surface water
extraction licences have been obtained for the project. Groundwater extraction licences are granted under Par 6
Division 4 of the Water Act 1992. FAFM has been granted a groundwater extraction licence (WDCP10358) for the
extraction of 40,000 ML per annum from the Western Davenport Water Control District.

2.1.2

Environment Protection Act 2019

The Department of Environment, Parks and Water Security brought the Environment Protection Act 2019 (EP Act
2019) into force in 2020. The EP Act 2019 exists to protect the environment of the Northern Territory through the
promotion of ecologically sustainable development principles in maintaining or improving the wellbeing of the
people of the Territory. The EP Act 2019 legislates the role of environmental impact assessment through the
approvals process including provision for broad community involvement. The EP Act 2019 recognises the
custodianship of Aboriginal people with their lands and facilitates the participation of Aboriginal people through the
environmental decision-making process.
This stormwater management plan informs the larger requirement of Part 4, Division 1, 41(a) of the Impact
Assessment Process, in assessing whether actions will have an unacceptable impact on the environment, now or
in the future. This stormwater management plan also informs the requirements of Part 4 Division 3 for referral of a
proposed action as a component of the larger referral to the NT EPA.

2.1.3

Waste Management and Pollution Control Act 1998

The Waste Management and Pollution Control Act 1998 (WMPC Act 1998) provides for the ‘protection of the
environment through encouragement of effective waste management and pollution prevention and control
practices and for related purposes.’ Effective pollution response is a primary component of the WMPC Act 1998.
As specified by Part 3(14), notification of incidents threatening to cause pollution must be made to the NT EPA
where the incident occurs in the course of an activity resulting in material or serious environmental harm.
The procedure developed for the project for incident response and reporting in accordance with the WMPC Act
1998 is outlined in Section 2.1.
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2.1.4

Australian and New Zealand Guidelines for Fresh Water
Quality

The Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZG 2018) provide guidance
for assessing and managing ambient water quality in a wide range of water resource types and according to
specified environmental values, such as aquatic ecosystems, primary industries, recreation and drinking water.
ANZG (2018) was published in 2018 after a scientific review of the ANZECC (2000a) guidelines.
ANZG (2018) for fresh water have been considered in the development of the water quality monitoring program,
outlined in Section 5.4.

2.1.5

Best Practice Erosion and Sediment Control (IESC 2008)

The Best Practice Erosion and Sediment Control (IESC 2008) specifies strategies and techniques to assist erosion
and sediment control practitioners to reduce the degradation of land and water from uncontrolled erosion and
sedimentation. Key principles of effective erosion and sediment control include: integration of the proposed
development into the site and integration of erosion and sediment control issues in construction planning, to
minimise soil erosion and maximise sediment retention on the site. Monitoring and adjustment of controls are key
principles in effective erosion and sediment control.

2.1.6

National Water Quality Management Strategy: Rural Land Uses
and Water Quality

The National Water Quality Management Strategy (NWQMS): Rural Land Uses and Water Quality document
summarises the principal issues affecting water quality in rural environments including causes of water quality
degradation and the best management practices to minimise or prevent those impacts. Irrigation farming, such as
intensive horticulture, is recognised in the document as a rural land use that may require water quality
management. Associated risk factors identified as relevant to the proposal include:
–

Transportation of eroded soil – increased suspended solids or turbidity

–

Excessive nutrient or nutrient enrichment - chemical contamination and eutrophication

–

Changes to natural hydrologic patterns

–

Salinisation – either irrigation induced or dryland due to land clearing

Proposed mitigation of these risks as set out in the Rural Land Uses and Water Quality document includes risk
management such as through an assessment of potential impacts (i.e. this document) which identifies, analyses,
assesses and sets out a framework for monitoring these risks.

2.1.7

Queensland Government State Planning Policy

The Queensland Government Department of Infrastructure, Local Government and Planning released
amendments to the State Planning Policy (SPP) in July 2017. The SPP integrates regional and local level planning
and development instruments under the Queensland Planning Act. The SPP promotes sustainable development
with key performance-based objectives for certain developments.
There are no stormwater quality guidelines available from the Northern Territory government. The management of
stormwater refers to historical guidelines (including the NWQMS – Urban Stormwater Management) which do not
stipulate objectives. As such, this assessment has relied on stormwater quality performance objectives within the
SPP (refer to Section 4.1).
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2.2

Previous assessments

This assessment relies on two assessments previously undertaken: the baseline flood assessment (GHD 2021)
and the land clearing application, which are outlined in the following sections.

2.2.1

Baseline flood assessment

FAFM engaged GHD to undertake a baseline flood assessment of the proposed 4000 ha of irrigated horticulture
on Singleton Station (GHD 2021). The purpose of the assessment was to determine if the viability of the proposal
would be sensitive to flood inundation due to rainfall. The assessment identified an investigated the baseline
hydrological and hydraulic conditions present at the site, including the mapping of the baseline flood extent, depth,
flow velocity and inundation under a range of design rainfall events.
Hydrological and hydraulic models were prepared for the proposed cropping areas at Singleton Station
encompassing the site area and upstream catchment areas of Taylors Creek.
–

The results of the hydraulic modelling demonstrated that extents and depths of flooding at the subject site are
consistent with what would be expected of a broad flat perched floodplain, with generally slow moving shallow
overland flood extents, with limited areas of deeper flooding in the vicinity of better-defined flow paths.

–

The flood extents from the assessment were compared against available Satellite imagery of historical events
in the area, which showed a favourable comparison.

A review of the identified potential impacts in relation to the updated proposal extent are outlined in section 4.3.

2.2.2

Land clearing application

FAFM currently holds Pastoral Lease No 1022 within the Pastoral District of Tennant Creek for Singleton Station.
An application to clear pastoral land was submitted to the Pastoral Land Board Northern Territory in January 2022
for the total clearing footprint of approximately 3,944 ha at Singleton Station (GHD 2022). The land clearing
application required the assessment of potential impacts and mitigation measures for the proposed clearing
extents.
Multiple assessments and plans were developed relative to the proposal, and can be referred to in the land
clearing application, appendices A to F. These assessments included:
–

Land Type Description proforma

–

Land Capability Assessment (appendix to the referral)

–

Construction Plan (see Section 2.3)

–

Land Management Plan (see Section 5)

The Land clearing application included a review of erosion hazards and mitigation measures as well as flood risk
hazards.

2.3

General construction details

The accommodation and services hub is proposed to be constructed between the Sturt Highway and the Alice
Springs to Darwin Railway, to the east of the proposed horticultural development.
The following preliminary information was available for the purpose of this assessment. The site area has a
maximum disturbance boundary of approximately 65 ha, contained within the proposed site location area on
Error! Reference source not found. Of the proposed site area, approximately 33% (21.4 ha) of the site is
expected to be developed for hard stand areas such as roads, accommodation, machinery, workshops, packing
and cold storage facilities.
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3.

Existing conditions

3.1

Climate

The climate of the central Northern Territory is characterised by hot summers and warm winters. The region
typically experiences cyclic wet and dry seasons (October to March and May to September respectively).
Climate information has been obtained from Scientific Information for Land Owners (SILO) for Barrow Creek (BOM
Station 15525), located approximately 76 kilometres southwest of the proposal, with actual rainfall data for the
period of 1 January 1900 to 30 June 2022. This station was selected for proximity to site and length and continuity
of the dataset.
Annual rainfall totals are shown in Figure 3.1. The rainfall and evaporation statistics for the dataset are
summarised as:
–

Minimum annual rainfall: 70.3 mm in 1963

–

Median annual rainfall: 280.6 mm

–

Average annual rainfall: 326.8 mm

–

Maximum annual rainfall: 1153.4 in 2010
1400

Annual Rainfall total (mm)

1200

1000

800

600

400

200

1900
1903
1906
1909
1912
1915
1918
1921
1924
1927
1930
1933
1936
1939
1942
1945
1948
1951
1954
1957
1960
1963
1966
1969
1972
1975
1978
1981
1984
1987
1990
1993
1996
1999
2002
2005
2008
2011
2014
2017
2020

0

BOM Station 15525 Barrow Creek
Figure 3.1

Annual Rainfall at Barrow Creek (BOM station 15525)

Evaporation data was also obtained from the Barrow Creek (station number 15525), as the nearest station with
historical evaporation records. The monthly historical evaporation rates are presented in Figure 3.2.

GHD | Fortune Agribusiness Funds Management Pty Ltd | 12580936 | Singleton Station Services hub

10

14

Average daily depth (mm)

12

10

8

6

4

2

0
Jan

Feb

Mar

Apr

May

Jun

Daily evaporation
Figure 3.2

Jul

Aug

Sept

Oct

Nov

Dec

Daily rainfall

Average daily evaporation and rainfall depths

As shown in Figure 3.2 the long-term average annual evaporation total is 3058 mm, compared to the long-term
annual average rainfall of 326.8 mm. This gives an annual deficit of approximately 2731.6 mm. Monthly
evaporation varies between 4.6 mm in June and 11.4 mm in December.

3.2

Topography

The elevation of the sandplain intersected by the accommodation and services hub ranges from around 367
metres in the south, to approximately 365 metres in the north. The landform is mostly characterised by flats and
slopes. The local relief is less than 2 metres, with slopes of less than 0.5 percent.

3.3

Soils

Within Singleton Station, the area proposed to be developed is a large sandplain with occasional sandy rises. The
proposal intersects areas of level sand plains interspersed by low, broad sand masses. Soils are redistributed
aeolian sand/silt and reworked residual cover (undifferentiated alluvial and aeolian sediments). The areas
associated with flood out margins of Taylors Creek are locally sourced, fluvial sediments of sand, silt and clay. The
soil concept is firm, sandy surfaced, massive red gradational earths, primarily a Mesotrophic Red Kandosol with
some Arenic Red-Orthic Tenosol in localised areas. The subsoil in the vicinity of the proposal is a sandy loam and
sandy clay loam subsoil. The existing native vegetation is comprised predominantly of open hummock grasslands
(spinifex grass), some low acacia shrubs and patches of Mallee.

3.4

Water quality and flow

The site is bounded in the north by Wycliffe and Hurst Creeks, which flow southwest from the Davenport Ranges,
before turning and heading in a north westerly direction. These creeks are located approximately 6 to 8 kilometres
north of the proposal. Taylors Creek drainage floor runs in a north south direction between the proposed
production blocks and will be partially overlapped by the eastern borefield block. Taylors Creek is characterised as
an intermittent broad drainage floor with no defined bed and bank that does not host riparian vegetation.
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4.

Impact assessment

This section discusses the construction and operational impacts of the proposal and results of the soil loss hazard,
stormwater quantity, stormwater quality and flooding assessments.

4.1

Stormwater quality

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.
The scale of the accommodation and services hub may have the potential to impact the downstream water quality.
It is necessary to review the impact that potential pollutants may have as a result of the development. Unmitigated
post development scenario may have the potential to increase sediment load and potential contaminants such as
suspended solids, phosphorus, nitrogen and other gross pollutants. The majority of potential water quality related
impacts can be adequately managed with effective implementation of the additional mitigation measures such as
the use of bioretention systems, vegetated swales/buffers and proprietary devices.
Load based target criteria for reduction of water quality impacts have been developed based on best practise
guidelines such as regional QLD guidelines detailed in Department of Infrastructure , local government and
Planning - State Planning Policy (refer to Section 2.1).

4.1.1

Construction phase

Runoff throughout the period of the construction phase may potentially have adverse impacts on the downstream
water quality.
A preliminary assessment of the soil loss hazard for the services hub area has been undertaken for this report.
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 horticultural development plots; however, no survey has been
undertaken to determine if any erosion exists in the vicinity of the proposed services hub.
Given there is limited information available regarding the services hub area, the soil loss hazard assessment
shown in Table 4.1 considered conservative parameter estimates based on the previous assessment undertaken
for the horticultural development, including:
–

Type c soils (coarse grained, less than 33% are finer than 0.03 mm)

–

The disturbance catchment area is equivalent to 33% proportion of the development site (65.3 ha)

–

Soil erodibility (K) factor of 0.050.

–

Low slopes at 0.5% across most of the catchment, clearing of land (based on topography) will have minimal
impact on wind erosion.

–

Length slope (LS) factor of 0.19

–

Practice (P) factor of 0.8 was adopted to represent sand

–

Cover (C) factor of 1.0 during clearing

–

After clearing and construction, potential soil loss hazard area reduces due to the construction of hardstand
areas

Table 4.1

Soil loss hazard estimates

Area

Total clearing area (ha)

Estimated soil loss
estimate (m3/year)

Services hub

21.4

276.9

The soil loss hazard assessment shown in Table 4.1 found that for the proposed clearing area of 21.4 ha,
approximately 276.9 m3/year is anticipated to be lost during construction
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Sizing of a conceptual sediment basin for construction was undertaken using the results of the RUSLE
calculations. The design basis and justification for the selected values are presented in Table 4.2.
Table 4.2

Type C soils – sediment basin capacity design

Design element

Value

Source/justification

Critical duration (hr)

2

Assumed, rainfall excess analysis
predicts no runoff for the design
event

Design rainfall intensity (mm/hr)

5.78

BOM 2021

Catchment area (ha)

9.7

Approximate development area with
prolong disturbance based on the
Masterplan (refer Figure 4.1). This
is smaller than the total clearing
area that is expected to be
disturbed for a shorter period.

Peak design flow (m3/s)

0.54

Based on DRAINS 4EY design
storm, per Landcom 2004 section
6.3.5(c) (3-month ARI flow)

4,100

Per Landcom 2004 section 6.3.5(e)

2,214

Based on area factor and peak
design flow

Sediment storage zone (m3/year)

276.9

RUSLE calculation

Depth (m)

0.6

Assumed

Total surface area (m2)

2,675.52

Based on assumed depth

Total storage (m3)

1,605.3

Settling zone + sediment storage
zone

Area Factor (m2/m3)
Type C basin plan area

(m2)

As shown in Table 4.2, the design capacity of the conceptual sediment basin was found to be 1.6 ML. In reality it
may be more efficient to construction multiple smaller basins to suit the nature and staging of construction.
An Erosion and Sediment Control Plan should be subsequently developed when detailed design and construction
methodology is available, which will be required prior to the commencement of any construction. Following this,
one site specific information is available, additional soil loss assessment should be undertaken and detailed design
of sediment basins should be considered to mitigate the soil and sediment losses on site.
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4.1.2

Operational water quality

Due to remote location of the proposal and low likelihood of cumulative impacts with other urban areas, it is
proposed to align the water quality objectives for the services hub with the issues identified in the NWQMS for
Rural Land Uses and Water Quality (refer section 2.1) adopted for the associated horticultural areas. The NWQMS
for Rural Land Uses and Water Quality (refer section 2.1) identifies risks to receiving environments as:
–

Increased suspended solids in watercourses (during construction and operation, refer to section 4.1.1 and
section 4.1.2 respectively)

–

Excessive nutrient enrichment (refer to section 4.1)

–

Hydrological changes (refer to section 4.2 and 4.3)

In order to enable the development of a suitable treatment train, pollution reduction targets adopted from QLD
guidelines detailed in Department of Infrastructure, Local Government and Planning ‘State Planning Policy’ (April
2017) have been utilised. These targets provide a method of quantifying reductions within computer modelling
software. The intent of this analysis is to develop a system which is likely to result in sufficient pollutant reductions
to minimise the likelihood of potential cumulative impacts with the horticultural area. Therefore, to be consistent
with current best practice with respect to water quality, load-based water quality objectives were adopted for the
consideration of water quality issues. The following water quality objectives were adopted, based on the size of the
development and the similarities between the climatic region of Western Queensland and Central Northern
Territory:
–

an 85 % reduction in Suspended Solids;

–

a 60 % reduction in Total Phosphorus;

–

a 45 % reduction in Total Nitrogen; and,

–

a 90 % reduction in gross pollutants.

4.1.2.1

MUSIC modelling

MUSIC modelling software simulates rainfall and pollution generation in urban stormwater scenarios. MUSIC
(version 6.3) was used to model the existing runoff water quality in a pre-development scenario and potential water
quality in a post-development scenario (without mitigation). MUSIC requires the inputs of climatic and water quality
data.
Climate point data was obtained from the climate database Scientific Information for Land Owners (SILO), patched
point -20.85, 134.25 for the period of 2010 to 2022. The mean annual rainfall at this site is 381 mm, while the
mean evapotranspiration rates are 1972 mm. Default water quality parameters were used in this assessment given
the lack of site data.

4.1.2.2

Pre-development scenario

A single-node MUSIC model was developed to estimate the baseline water quality characteristics within the
catchment. As with the stormwater quantity assessment (refer section 0), a catchment area of 65.3 ha was used in
the pre-development scenario, with no impervious area as shown in Table 4.3.
Table 4.3

Pre-development scenario

Catchment

Area (ha)

Fraction impervious (%)

Accommodation and Services Hub

65

0

As shown in Table 4.3 the 65.3 ha predeveloped pervious area was represented in the model using revegetated
land, with no impervious fraction. Results of the pre-development scenario are shown in Table 4.4.
Table 4.4

Pre-development scenario results

Result

Pre-development scenario

Flow (ML/year)

31.8

Total Suspended Solids (kg/year)

1790
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Result

Pre-development scenario

Total Phosphorus (kg/year)

4

Total Nitrogen (kg/year)

44

Gross pollutants (kg/year)

0

4.1.2.3

Post-development scenario water quality

To model the post-development scenario water quality with no mitigations, the impervious fraction was
implemented in the model, as outlined in Table 4.5.
Table 4.5

Post-development scenario

Catchment

Area (ha)

Fraction impervious (%)

Accommodation and Services Hub

65

33

As shown in Table 4.5, the impervious fraction of the catchment area was set to 33% to represent the
accommodation and services hub. This conservatively overestimates the area in order to account for roads and
other impervious surfaces outside of the building footprints. The land use type to represent the 21.4 ha impervious
fraction was Urban - mixed and roof uses.
For the post development scenario with mitigation, the addition of vegetated swales and sediment basins were
considered in the model. The volume of the sediment basin determined for construction requirements (refer to
Section 4.1.1). The characteristics of the modelled swale and sediment basin are presented in Table 4.6.
Mitigation measures – MUSIC characteristics

Table 4.6

Modelled element

Input

Swales
Individual length (m)

580

Bed slope (%)

0.2%

Base width (m)

46.0

Top width (m)

48.0

Depth (m)

0.3

Vegetation height (m)

0.25

Manning’s n

0.347

Batter Slope

1:3.33

Swale Capacity

(m3)

0.803

Sediment basins*
Total surface area (m2)

2676

Assumed depth (m)

0.6

Total Permanent pool volume

(m3)

Extended detention depth (m)

1606.0
0.3

Note: * Based on design in Section 4.2.1, standard MUSIC parameters were used for the remaining inputs

4.1.2.4

Assessment

The results of the post-development scenarios (with and without mitigation) are presented in Table 4.7.
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Table 4.7

Model results for post-development scenarios (with and without mitigation)

Result

Post development – no
mitigation

Post development – with
mitigation

Reduction with
mitigation (%)

Flow (ML/year)

71.2

65.5

8

Total Suspended Solids
(kg/year)

9000

1320

85.4

Total Phosphorus
(kg/year)

22.3

8.57

61.7

Total Nitrogen (kg/year)

186

92.7

50.2

Gross pollutants (kg/year)

2150

0

100

As shown in Table 4.7, all results are shown to meet the required reduction targets with the proposed mitigation
measures described in Table 4.6.
The greatest pollutant load in the unmitigated scenario was Total Suspended Solids (9000 kg/year). The proposed
mitigation measures show an 85.4% reduction in TSS to 1320 kg/year, (greater than the required 85% reduction
target). Similarly, phosphorus (60% reduction target), nitrogen (45% reduction target) and gross pollutants (90%
reduction target) were shown to be reduced to below their reduction targets. Gross pollutants were shown to be
mitigated through the introduction of swales and sediment basins.
These results indicate that mitigation strategies are necessary for the development and that the proposed
mitigations are capable of meeting the proposed reduction targets. The presented results should be considered as
indicative only, as no detailed design of the site has been undertaken.
Potential locations of the swales and sediment basins are presented in Figure 4.1.
It is expected that the layout of the stormwater mitigation measures would be refined during detailed design.

4.2

Stormwater quantity

The development of the site for the accommodation and services hub has the potential to impact the downstream
environment, through increased runoff associated with increased impervious areas. Impervious areas proposed for
the site include roads, buildings and footpaths. Peak flow increases as a result of the development may potentially
impact the downstream environment through heightened susceptibility to flood and erosion.
Peak flows from the site should be reduced as much as practicable to be less than or equal to the predevelopment flows. Undesirable impacts following the construction and development of the site should be
mitigated through regulating post-development flows using relevant mitigation methods such as detention
structures.

4.2.1

Modelling methodology

DRAINS (Version 2021.02) was used to model pre and post development stormwater flows. The hydrological
routing method RAFTS was implemented within DRAINS as it is designed for use in rural and urban catchments.
RAFTS uses event-based simulation to determine flood hydrographs from storm rainfall hyetographs to calculate
runoff from pervious and impervious surfaces. DRAINS was used to model pre-development and postdevelopment scenarios (with and without mitigations).

4.2.1.1

Pre-development scenario

The pre-development scenario was modelled to estimate peak flows under the existing site conditions. The total
catchment area was assumed to be equivalent to the total area of the site. Based on review of the site using aerial
imagery and known local relief, it was estimated that there are no impervious areas in the existing pre-developed
conditions. The pre-development catchment area is shown in Table 4.8.
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Table 4.8

Pre-development scenario

Catchment

Area (ha)

Fraction impervious (%)

Accommodation and Services Hub

65.3

0

The assumed loss parameters included an initial loss was 40 mm/hr and continuing loss was 5 mm/hr (consistent
with flood study parameters, refer to Section 4.3). The roughness coefficient of the pervious area was 0.13 to
represent sparse vegetation, with a catchment slope of 0.5%.

4.2.1.2

DRAINS modelling results

DRAINS was run for durations ranging 5 minutes to 24-hour storm events with the 180-minute duration producing
the 1% AEP peak flow for the pre-development scenario. Results for the pre-development scenario are presented
in Table 4.9.
Table 4.9

Peak flows for pre-development scenario

Event

Pre-development scenario (m3/s)

1% AEP

3.75

5% AEP

1.62

20% AEP

0.451

4.2.1.3

Post-development scenario

To model the impact of the accommodation and services hub on peak flows downstream of the site, the catchment
land use was modified to represent the estimated impervious area of the development, shown in Table 4.10.
Table 4.10

Post-development scenario

Catchment

Area (ha)

Fraction impervious (%)

Accommodation and Services Hub

65.3

33

The post-development model arrangement of DRAINS was modified to reflect this change in catchment surface
types. Based on the indicative design, approximately 33% of the development area was estimated to be
impervious areas of the development, such as buildings and carparking. This conservatively overestimates the
area in order to account for roads and other impervious surfaces outside of the building footprints.
The impervious area roughness coefficient was input as 0.013 to represent the paved areas of the accommodation
and services hub. In addition, the mitigation measures described in Section 4.1 were included in the model.
Results for the post-development scenario are presented in Table 4.11.

4.2.1.4

DRAINS modelling results

The model was run for durations ranging 5 minutes to 24-hour storm events with the 20-minute duration producing
the peak flow for the post-development scenario (with no mitigation options) and the 90 minute duration producing
the peak flow for the post-development scenario (with mitigation options).
The 1%, 5% and 20% AEP peak flow results for the post-development scenario with no mitigation options was
compared to the post-development scenario with mitigation options are presented in Table 4.11.
Table 4.11

Peak flow comparison for unmitigated and mitigated post-development scenarios

Event

Post-development – no
mitigation options (m3/s)

Post-development – with
mitigation options (m3/s)

Difference to predeveloped scenario (%)

1% AEP

8.36

3.16

-16%

5% AEP

5.45

1.93

19%

20% AEP

3.38

0.852

89%
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As shown in Table 4.4, the proposed mitigations have the potential to reduce site peak flows by -16% for the 1%
AEP event. The resulting flow (3.16 m3/s) is slightly less than the pre-development scenario (3.75 m3/s).
It is noted that in the mitigated scenarios some over attenuation of flows is reported (5% and 20% AEP events).
For the 5% AEP event, a slight increase is noted (19%) from pre-developed conditions, while for the most frequent
design event, 20% AEP an 89% increase from the pre-developed scenario is noted. The above designs are
preliminary and may be subject to change and thus some conservatism into the required storage is proposed to
ensure adequate footprint is provided. During detailed design of the site some variation to the overall size of the
basin may occur, however the intent of the basins is to be maintained. Any redesign will necessitate reanalysis of
the system to ensure that the peak flow rates discharging from the site are equal to or less than the predevelopment condition.
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4.3

Flooding

The proposed location of the accommodation and services hub is east of the proposed horticultural development
and west of the Alice Springs to Darwin Railway. The services hub is located on the same broad flat perched
floodplain of the ephemeral Taylors Creek. Taylors Creek drainage floor runs in a north south direction to the west
of both the services hub and the Alice Springs to Darwin Railway.
Impact to the proposal due to flooding of Taylors Creek has previously been assessed in the 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 of the horticultural development. The hydraulic model
boundary also included the area of the services hub.
Flooding in the area of the services hub is expected to be generally of low velocities and of shallow depths,
consistent with the flat local relief (less than 0.5%) and the horticultural development areas. The flood results have
been reviewed for this assessment with respect to the accommodation and services hub and are presented in
Table 4.12, while the 1% AEP flood depth is presented on Figure 4.2.
Table 4.12

Flood modelling results summary

Design event

Modelled flood extent

Peak depth over
services hub

Maximum duration of
inundation over services
hub

1% AEP

Intersects the services hub boundary to
the northern boundary of the site

0.15 m

20 hours

5% AEP

Event does not intersect the services hub
boundaries

-

-

20% AEP

Event does not intersect the services hub
boundaries

-

-

As shown in Table 4.12, the only assessed flood event which intersects the services hub boundary is the 1% AEP
event. The peak depth (0.15 m) and velocity (<0.5m/s) are expected to be low and the maximum duration of
inundation is 20 hours.
Detail design of the services hub is yet to be undertaken, however the area required for the accommodation and
services hub is approximately 65.3 ha. As shown in Figure 4.2, there is an area that remains unaffected by the 1%
AEP flood extent within the service hub boundary that is approximately 96 ha. Construction of the accommodation
and services hub in this location is favourable as flood impacts to the proposed development are likely to be
negligible in this location.
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5.

Mitigation and management measures

5.1

Construction erosion and sediment control

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.

5.2

Operational stormwater treatment

Undesirable impacts following the construction and development of the site should be mitigated through regulating
post-development flows using relevant mitigation methods such as detention structures.
Unmitigated post development scenario may have the potential to increase sediment load and potential
contaminants such as suspended solids, phosphorus, nitrogen and other gross pollutants. The potential water
quality related impacts can be adequately managed with effective implementation of the additional mitigation
measures such as the use of bioretention systems, vegetated swales/buffers and proprietary devices.

5.3

Flooding

The flooding assessment found that there is an area that remains unaffected by the 1% AEP flood extent within
the service hub boundary that is approximately 96 ha. Construction of the accommodation and services hub in this
location is favourable as flood impacts to the proposed development are likely to be negligible in this location.
The detailed design of the accommodation and services hub such consider mitigation measures for flood could
include:
–

Establishing a flood planning level to ensure buildings are raised above potential flood impacted elevations

–

Consider flood levees and other drainage arrangements to mitigate floodwaters, erosion and water quality
impacts.

5.4

Monitoring requirements

Monitoring is not regarded as an inherent requirement of the site, and therefore none is currently proposed. If any
potential risks arise following the completion of a detailed design, these may need to be considered with respect to
monitoring the downstream stormwater quality of the accommodation and services hub.

5.4.1

Inspections

Baseline inspections should be undertaken, including:
–

Regular inspection of the stormwater management system performance, particularly after any major weather
events
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6.

Summary and conclusion

This stormwater assessment has identified and assessed the potential stormwater quantity and quality impacts
during the construction and operation of the service hub to support the Referral to the EPA for the proposal.
The key potential impacts to receiving environments were identified as:
–

Increased suspended solids in watercourses

–

Excessive nutrient enrichment

–

Hydrological changes

Potential soil loss associated with clearing was found inherently low risk due to the low grades and soil types.
No significant changes to the hydrology or flow paths are proposed. No major impacts to the development due to
flooding were modelled, though the risk could be considered depending on the location of the services hub.
The detailed design of the services hub should include mitigation measures such as detention basins to mitigate
potential impacts to the meet the adopted performance criteria.
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