FORTUNE AGRIBUSINESS FUNDS MANAGEMENT
Singleton Horticulture Project
June 2021
EROSION CONTROL
Preamble
The NT Government Agricultural Land Suitability Series Report 5 DENR Technical Report 16/2016D
“Soil and Land Suitability Assessment for Irrigated Agriculture in the Ali Curung area, Western
Davenport District” November 2016 assessed the land suitability for Agriculture on Aboriginal and
Pastoral Lands.
It referenced that ‘Agricultural development within the Tennant Creek Region requires irrigation.’
And, that Water and Wind erosion hazards would need to be managed in any development.
Fortune Agribusiness commissioned reports in consideration for preparation of Agricultural
development and production site alignment.
One of the reports commissioned by Fortune Agribusiness; “Land types and Land Suitability on part
of Singleton Station”; was prepared in December 2020 by Nicholas McGrath, and described the soil
types as follows:

This report listed the Flood and Wind erosion risks and concurred with the 2016 report prepared by
the NT Government, mentioned above.
On the following pages are the required details under the current Standard Pastoral Land Clearing
Application (SPLCA) that refer to the sections regarding erosion control through the varying stages of
the project development and subsequent operations.
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SPLCA - Appendix C – Establishment Plan
Note: Refer to LCG sections 4.3.2.3 and 4.3.2.4.
Activity
Preparatory
works

E.g.
Boundary marking,
implementation of
erosion and sediment
controls, weed
management

Timing

Method

(month & year)

(describe)

Flexible

Boundary marking will be completed by Surveyors as soon as possible following
the land clearing approval. This will identify the two precincts (Appendix 1) and
the production blocks within these respective precincts. The preparatory works
will include:
- Road access to and around the boundary of the precincts are to be
prepared using a dozer/grader/front-end-loader. This will maintain soil
conservation through not cutting into surface or creating soil windrows.
- Will utilise to ‘Managing Outback Roads’ produced by Rangelands NRM
in 2019 as the guiding reference in preparation of the roads.
- Road locations are to follow land contour where possible.
- Depending on road/boundary stability additional material may need to
be spread on roads.
- Vegetation is to be pushed to the side of the road and burnt as
appropriate, minimising any soil windrowing.
- Water diversion options will be utilised, where required. Options include
Whoaboys (referenced in Managing Rural Roads) or culverts. Culverts
may be required for roads that cross Taylors Creek, to allow water to
flow under a road, or similar obstruction from one side to the other. A
culvert is typically embedded so as to be surrounded by soil, and may be
made from a pipe, reinforced concrete, or other material.
- The precinct boundary will be 22m in total comprising: a 4m road, a 16m
firebreak (8m either side) and a 2m fencing zone.
- The fencing is to consist of stock safe type netting with barbed wire top
and bottom and access through steel hinged gates or stock grids. This
will also be a component of the biosecurity measures for the production
areas.
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Activity

E.g.

Timing

Method

(month & year)

(describe)

(Example - image sourced from waratah website)

-

Stock grids and biosecurity wheel bath/washes are yet to be determined
as to number required and location.
Permanent boundary windbreaks are planned to be native species for
the region. Initial watering with drip irrigation may be required until the
trees are established.

Production blocks (areas) – Wind Erosion
Wind Erosion is a major factor on all agricultural production when land clearing
and preparing the land for planting. This may only be for a short period while
permanent tree and vine crops are being established. However, for the annual
cropping areas wind erosion mitigation measures will be an ongoing
requirement to manage.
The Singleton Horticultural Project (SHP) development plan considers the
potential wind erosion and incorporates the use of windbreaks to mitigate some
of the risk. This included:
- Tree windbreaks – 10m to 20m high
- Sorghum/Maize windbreaks within production areas up to 3m high
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Activity

E.g.

Timing

Method

(month & year)

(describe)
-

Natural vegetation corridors of 200m width (refer appendix 7 for
locations).

In the development of the plan several different information sources and
decision factors were reviewed and considered as follows:
- A review of the buffer zones and corridors that would be required,
- Planting row alignment,
- Road cover and protection,
- the Southern Cross Farms (SCF) Windbreak Analysis assessment
(Appendix 3a, 3b), and
- Industry documents such as CITTgroups Australia – Windbreaks for
Citrus document.
- A wind analysis (See below)
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Activity

E.g.

Timing

Method

(month & year)

(describe)
The wind analysis found that the predominate wind was from an East-South
easterly direction. The data analysed was sourced from the Ali Curung weather
station (please Appendix 3). These details were compared with Tennant Creek
and Ti Tree weather data who confirmed similar results (Appendix 3a).
The chart below is very similar, but highlights the wind direction when wind
speed is over 25km per hour
The relevance of 25km wind speed is that the potential to cause damage to
citrus fruitlets during their early Spring growth period is greater when the wind
exceeds this speed. Pleas see comparative charts in Appendix 3b for Ti Tree and
Tennant Creek wind data.
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Activity

E.g.

Timing

Method

(month & year)

(describe)
Production blocks (areas) – Water Erosion
The risk of water erosion has been assessed using the Hydrological study
prepared for Fortune Agribusiness by GHD “Singleton Horticultural Project:
Baseline flood assessment”.
Key considerations in the planning phase of the development include:
- the location of production blocks to the flood risk zone,
- commodity adaptability to the modelled 1 in 100-year flooding event,
and
- commodities planned to be grown in the respective production blocks
(Note: Construction of a diversion bank to direct flood flows from the
precincts back within the main waterway is noted, but at this stage not
being considered appropriate)
Property Biosecurity Plan
A Property Biosecurity Plan will be developed to assess and manage the
potential risk of introducing any weeds/pests to the region. This will review:
- fencing,
- vehicle and people access to the precincts,
- washdown facilities for machinery and equipment.
- wheel washes and foot baths.
- commodity source material
- Weed/pest exclusion/management.
Biosecurity Reference documents include, but are not limited to:
- Northern Territory Biosecurity Strategy 2016-2026 – NT Government
- Farmbiosecurity.com.au
- Plant Health Australia
o Citrus Biosecurity Plan
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Activity

E.g.

Timing

Method

(month & year)

(describe)
o National Fruit Fly Strategy
o National Bee Biosecurity Plan
o Grains Farms Biosecurity Plan
o And other strategies and plans
(Note: Grains, Citrus, Table grape, Dried Fruit, Melons, Onions and
Avocado commodity groups are all signatories to the Plant Health
Australia, Emergency Plant Pest Response Deed.)

Felling of
vegetation

Machinery and
techniques

Autumn/winter months
March to August

The SHP project is planned to be developed over an 8 to 10 year period with a
mixture of permanent and annual crops.
Land clearing will be undertaken in several stages with many factors considered
to assess and mitigate risk. This includes:
- Proposed planting timings,
- Production block clearing strategy so land is cleared as close to planting
as possible,
- Corridors and buffer zones,
- Land contours,
- Bore location and access,
- Road access to the precincts,
- Roads within the precincts
- Agricultural production blocks within the precincts. (Note: These blocks
are only to be cleared based on the area that is planned to be planted at
that time),
- Irrigation installation,
- Flooding risk, as determined from flood model study.
- Climatic conditions and wind prevalence
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Activity

E.g.

Timing

Method

(month & year)

(describe)
Following the NT Governments Land Clearing legislation, the Pastoral Land
Board Northern Territory Pastoral Land Clearing Guidelines, Pastoral Land Act
1992, and the NTG Clearing Methodology Technical Note No. 18 “Erosion and
Sediment Control Guidelines) the vegetation clearing process will consist of the
felling of all existing vegetation by:
- Clear felling in strips, 50 to 100m wide, following the land contour
specific to that production block.
- Clearing only to be undertaken on the production blocks designated to
be prepared next, have irrigation installed, and crops planted.
- Clearing to start from the prevailing wind, eastern side of the blocks to
be cleared and working in a westerly direction.
- This process is planned to be completed with a dozer/loader and stick
rake front (see below) to push the vegetation into rows.
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Activity

E.g.

Timing

Method

(month & year)

(describe)
-

A trailing stick rake (example below) will be used to windrow the
vegetation into rows for burning,

The planned development clearing stages are highlighted in Appendix 2 as
prepared by GHD for Fortune Agri.
Removal of
felled
vegetation

Machinery and
techniques, in-situ or
pushed-up, burning,
mulching, windrow
management, etc.

Autumn/winter months
March to August

Following the NT Governments Land Clearing legislation, and the Pastoral Land
Board Northern Territory Pastoral Land Clearing Guidelines, Pastoral Land Act
1992, the vegetation removal process following felling will consist of the
following:
- Rake and push vegetation into rows and burn the vegetative material.
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Activity

E.g.

Timing

Method

(month & year)

(describe)
-

-

-

Row orientation for raked vegetation will be along contours where
possible. They will be raked in North-South to maintain fire control from
the potentially strong predominate South easterly winds in region.
Ripping to a 450mm depth and tilling of soil (scallop discs) to bring to
the surface any remaining underground vegetation material.
Ripping to follow the land contour where possible. The ripping will aid
water infiltration and reduce the risk of water runoff and subsequent
erosion.
Deep ripping and tilling will also clear any termite mounds in the
precincts and level the cleared area of ground ready for planting.
Harrows/turbulator would be fitted to the disc for levelling of ground.
It is proposed to plant cereal or other ground covers prior to seasonal
rainfall for groundcover protection to minimise water runoff, and wind
erosion risks. This will also provide increased soil protection and weed
control while irrigation, trellis and plantings are being installed.

As determined from land surveys and flooding model research, there is minimal
changes in topography across the planned precincts. The Preliminary Soil Salinity
Risk Assessment undertaken by GHD (Oct 2020) references in table 8 a
Topography Environmental class of the project site being <0.5%.
Site
preparation

Machinery and
techniques,
levelling/contouring,
installation of banks
or soil conservation
measures, cultivation

Autumn/winter months
March to August

Groundwork
Following the removal of vegetation, deep ripping, following the land contour
where possible, will be conducted with tractor and 0.45m deep ripping tines to
break up any subsurface compaction layers. This will provide for improved water
infiltration and disturb any localised termite nests.
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Activity

E.g.

Timing

Method

(month & year)

(describe)
-

-

-

-

Deeper ripping of specific rows for permanent crops down to 600mm
will be undertaken only on the row line that are to be planted. Direction
of ripping will be determined by future plantings orientation. i.e.,
east/west for grapevines, north/south for citrus.
Citrus is traditionally planted north/south. This provides for maximum
sunlight during the winter months (Growing Lemons in Australia, NSW
DPI). Depending on the location of the production block for citrus, this
will generally be across the natural slope/contour on the Western
precinct and down the slope with the Eastern Precinct. With soil surface
planned to be maintained as level as possible.
Grapevines and Rockmelons (cucurbit’s) would normally be planted in a
north/south row orientation to provide maximum sunlight. However
due to the prevailing wind being from the east to southeast, they will be
planted east/west orientation at SHP. Wind is the primary concern to
mitigate as it can cause the vines of grapes and cucurbits to roll and
impact the canopy growth and subsequent production (Wine grapes
information kit, QDPI reprint 1997). Similar to citrus, the grapevine land
will be maintained as level as possible after ripping to minimise the
impact on water erosion and improve the soil water infiltration from the
ripping process.
Melons are grown on raised beds (approximately 15cm high and 8090cm wide) with polythene mulch. The mulch controls weeds, keeps the
fruit clean and reduces fruit rots. This process reduces the risk of
waterlogging from rainfall events, while also maintaining good soil
moisture content. Narrow steep mounds dry out too quickly and stress
the plants. The mounds will direct the flow of any natural rainfall
towards the respective headlands. The headland at the end and sides of
the plantings of the cucurbit rows will assist to hold the water in the
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Activity

E.g.

Timing

Method

(month & year)

(describe)
rows, for most rain fall events. For higher rainfall events or flooding, the
water will disperse across the non-mounded headlands and surrounding
land aiding in infiltration or quick dispersion. Production is not planned
for the peak summer rainfall period from December to February.
However, ground clean-up/preparation will be occurring in this period
and therefore working within the land contours and mounding held
back as late as possible for the end of the wet season, just in time for
planting. If land is prepared early, a cereal (or like) cover crop will be
sown to establish under natural rainfall and provide soil erosion
protection from wind and water.
Tilling of soil will be conducted using off set disc plough to break up any
remaining vegetation, to increase speed of organic breakdown, and to support
with disturbance of any termite mounds. This will be conducted by land contour
where possible.
This process will also level off the soil area. If further levelling is required, drag
harrows or power harrows may be utilised.
Being virgin agricultural production soil, (and with consideration of the soil type
assessments) there is no initial plans for specific additional soil development or
soil amendments to be incorporated prior to planting with permanent crops.
The only qualification is that some of this work may be required if a fodder crop
is grown in advance of the permanent crop development.
(Note: The good deep sandy soil and its related characteristics are excellent
for crop planting and development without additives.)
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Activity

E.g.

Timing

Method

(month & year)

(describe)
There are no specific detailed plans to shift any volume of soil for levelling of the
production blocks, apart from the basic harrowing/turbulator levelling.
The rockmelons or similar annual crops will have row mounding. Other crops
will remain on the flat soil to allow any flooding to drain through and dissipate
as quickly as possible, therefore reducing the risk of waterlogging in mid-rows.
No contour banks for diversion of flood waters are planned at this stage. This
may alter if flooding risk increases, or there are changes to crop type.
Monitoring of production blocks, corridors and buffer zones for water or wind
erosion will be ongoing monthly and after major climatic events to determine
the effectiveness of the management of the soil. If erosion is identified during
the monitoring process, a determination of the appropriate corrective action
will be determined and undertaken for the erosion location and any future
works on the property.
Irrigation Installation
Irrigation installation will occur as soon as possible following land clearing and
preparation.
The irrigation mainline and submain installation will require trenching down to
500mm. Soil removed will be returned to the trenches after installation of
piping.
Depending on the size and depth of the trench, a chain digger or backhoe will be
utilised for the trenching.
A backhoe and bucket, or tractor with blade attachment will fill in the trenches.
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Activity
Planting

E.g.
Method for each
pasture / crop type,
spelling, rotations,
cover crops, etc.

Timing

Method

(month & year)

(describe)

Permanent Crops
- Winter/Spring planting

Permanent Plantings
Cover Crops
If there is any extended time between clearing and planting with productive
crops, a cereal/or like cover crop is to be sown on cleared land in preparation for
natural rainfall for germination and growth.

Annual Crops
- Rock Melons
- Two crops per annum,
Feb to June, July to
November.
Fodder
- 12 months of the year,
and/or
- August to March

This will provide some soil protection while irrigation, trellis and plantings are
being installed.
The permanent plantings are planned to be irrigated with drip irrigation.
Therefore, it is unlikely a cover crop will be able to be established within these
blocks on an annual basis, unless through natural rainfall.
Not tilling in a cover crop will minimise soil disturbance in the mid rows and
maintain a soil crust reducing the risk of wind, water (runoff) and flood erosion.
Any native vegetation growth in the mid rows will be encouraged to provide
additional erosion risk minimisation.
Short term windbreaks (1 to 3 years)
All permanent plantings will be established with internal short-term (up to 3
years) windbreaks.
It is planned to utilise Sudax/Maize as it grows quickly (up to 3m high) providing
wind protection on establishment.
The current planned initial permanent plantings are Dried Grapes (Block 2) and
Citrus (Block 3) (Appendix 2). An irrigated windbreak would be planted
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Activity

E.g.

Timing

Method

(month & year)

(describe)
approximately every 14 metres (every second row of citrus and every fourth row
of grapes).
The annual rockmelon/cucurbit production area (Block 1) will have Sudax/Maize
type of windbreak approximately every 36 metres.
The climatic conditions and irrigation should enable the windbreak to last 2
years. It will be renewed as required.
The windbreak plantings will occur as soon as irrigation is connected and
operational for that location.

Photo Source: Windbreaks for Citrus
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Activity

E.g.

Timing

Method

(month & year)

(describe)
Long Term Windbreaks
Long term windbreaks will be planted as soon as irrigation is installed and
operational to enable the trees to establish quickly.
Windbreak varietals are expected to grow quicker than the permanent tree/vine
plants and will provide good coverage from year 3. This coincides with the
completion of the internal short-term windbreak crops.
For the citrus production blocks, Casuarina trees (or similar) are planned. They
grow 15 to 20m high and would be planted around the boundaries and
approximately every 20 rows (or 140 metres).
Based on a mature citrus tree achieving a 3m height, these windbreak trees, at
maturity, will provide 12m to 17m of wind protection above the citrus trees.
It is estimated that every 1m of height above the citrus canopy provides
approximately 10 metres of ground protection. Therefore, it is estimated that
the windbreak trees will provide 120 to 170 metres of wind protection. (See
below)
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Activity

E.g.

Timing

Method

(month & year)

(describe)

Photo Source: Windbreaks for Citrus

Note: Natural Corridors, (sections of native vegetation) will not be
disturbed between planting blocks and will also act as natural
windbreaks, albeit to a lesser coverage than the planned planted
windbreaks. – Appendix 7.
Annual Plantings
There are plans for two crops per annum, Autumn and Summer crops.
Autumn crops are to have land prepared through discing, beds are formed, they
are covered in plastic and subsurface drip irrigation installed. Crops will be
planted from mid to late February harvested April to June.
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Activity

E.g.

Timing

Method

(month & year)

(describe)
Summer crops are grown from July to December following the same processes.
Land area and crops will be rotated to minimise disease risk and rest some of
the productive area. For example, individual patches will deliver two crops then
rested in a rotation.
Other crops may be used in this rotation to reduce the risk of disease build up.
These could include onions, pumpkins, etc with decisions made on market
demand.
Land being rested will have any plastic mulch and drip tape removed and
levelled with discing to incorporate any remaining plant material. Cereal and/or
like, cover crops will be sown for erosion management when possible,
depending on timing and rainfall in the region for germination. This process will
aim to also minimise risk of weed establishment.
Fodder
Fodder is planned to be grown under centre pivot irrigation and
harvested/baled for stock feed. It will be cut approximately 7 times through the
year with base plant material maintained for regrowth. Key components of
fodder production are as follows:
- Fodder is planned to be grown in the lowest risk flood prone areas to
minimise any potential erosion from flooding.
- The variety of fodder to be grown will be determined depending on
market requirements.
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Activity

E.g.

Timing

Method

(month & year)

(describe)
-

-

-

Harvesting

Method for each
pasture / crop type,
stubble retention

Upon expiry of the plant or planned changeover of fodder type, any
remaining stubble will be incorporated into the soil in preparation for
planting the subsequent crop.
The timeframe from tilling to planting will be as short as possible to
minimise wind erosion.
Production block corners where pivot irrigation does not reach will be
managed by natural grass regrowth that will be slashed as required to
maintain a soil cover, reduce erosion risk, and reduce weed
establishment.
Where fodder production land is rested, the plant stubble will be left to
maintain soil structure and minimise wind erosion.

Permanent Crops
The permanent crops planned will be harvested utilising mechanical and manual
techniques.
Citrus/Avocados are harvested manually where fruit is picked into bags and then
bags emptied into harvest bins in the field. The bins are picked up mechanically
using forklifts and bin runner trailers to transfer the bins out of the block. They
are then loaded by forklift onto trailers for freighting out of the production area
to the associated storage/packing facility.
Table grapes/Jujubes are manually harvested directly into their packaging
containers (boxes) on trolleys in the field. A specialised trailer (pulled by low
profile tractor) designed to fit down the vine rows is used to load the boxes
which is then driven to the coolroom/packaging facility.
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Activity

E.g.

Timing

Method

(month & year)

(describe)
Dried grapes are harvested using specialised mechanically harvesting equipment
for that specific task. Harvested product is dispensed into harvest bins on
carts/trailers driven by a separate tractor.
Annual Crops
Onions are grown under centre pivot. They will be harvested with specialised
onion harvesting machinery pulled by a tractor. The onions are augured from
machine to carts towed by tractors for carting out of the field to storage facility
or directly into trucks for freighting from the property.
Rockmelons/cucurbits are harvested manually onto conveyor belts on the
harvest trailers where the produce is transferred into bins. The bins are
unloaded in the headlands by forklift and loaded onto trailers towed by truck or
tractor and freighted to the packing/storage facility.
Fodder is baled in the field using a tractor and baler. The majority of production
is to be baled in 600kg bales (bale size to be determined by market and
customer requirements). A forklift is used to stack the bales which are then
loaded on trailers in the field and carted out of the field to storage facilities or
directly off the property to market destination.

Grazing

Cattle introduction
and subsequent
stocking regime

There is no plan for grazing of the horticultural production area.
If the centre pivot fodder production blocks are used for grazing, it will be on a
rotational basis within the pivot area utilising electric fencing for stock control.
Stock will be removed from the block as soon as the grazing rotation is
completed, or they meet their weight targets for sale. Livestock rotation will
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Activity

E.g.

Timing

Method

(month & year)

(describe)
follow industry best practice procedures to minimise over grazing and reduce
the risk of soil exposure and subsequent wind or water erosion.

Maintenance

Regrowth control,
weed management,
erosion monitoring

Permanent Crops
The goal is to maintain a good ground base within the rows with no or minimum
tillage from the movement of equipment through the mid rows.
- Land plan/three-point linkage grader will be utilised as required to
maintain a level surface for operations in the mid rows.
- Weed management will be controlled by selective herbicide specific to
the areas of concern.
- Residual herbicides will only be used if problem weeds become a
concern.
- Tree/vine pruning’s will be placed in the mid rows and mulched. This
process will aid to reduce the risk of wind and water erosion within the
patches.
Annual Crops
Fodder will be grown throughout the year. Once established it will minimise the
risk of weed growth within the growing area. Weeds will be controlled in the
soil preparation process and through weedicide application in the establishment
phase of the fodder crop. This is a critical commercial process as the returns for
fodder increase for weed free hay.
For rockmelons, weeds will be controlled in the establishment phase through
land tilling preparation, weedicide, and physical hand weeding.
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Activity

E.g.

Timing

Method

(month & year)

(describe)
When annual cropping ground is being rested, where possible ground cover
plant material will be left remaining to reduce erosion risk. Alternatively, a
cereal cover crop would be planted to compete with weeds and minimise risk of
erosion.
Erosion Monitoring
A component of the properties ongoing operational Hazard and OH&S risk
assessments will be the identification of erosion issues.
- With no identified erosion sites within the precincts or buffer zones, any
erosion identified will be subsequent to the establishment of the SHP.
- Monitoring & maintenance program will be developed for the SHP. This
will include visual inspections of access roads, tracks and boundaries.
Records will be maintained and where possible include a GPS reference
and/or Geotagged photos.
- The outcome of the monitoring and subsequent action, if required, will
be no significant new erosion, sheet, rills or gullies, and maintenance of
target groundcover.
- The target KPI will be to have: no increase in baseline seasonal turbidity
levels, no new rilling, gullies or sheet erosion and no significant
sediment deposition.
- Monitoring will be undertaken through visual inspection. The frequency
of reviews will be regularly assessed as a component of the monitoring
program. Scheduled on farm toolbox meetings will aim to identify issues
on a weekly basis with more detailed reviews undertaken annually. Any
significant climatic rainfall events will require increased further
monitoring. Records will be maintained and where possible include a
GPS reference and/or Geotagged photos.
- Corrective actions may include:
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Activity

E.g.

Timing

Method

(month & year)

(describe)
- Assessment of germination and establishment methods
- Review of plant nutritional requirements and soil fertility
- Alternative cover crops/fallow
- Increased access track controls, such as off-let drains, diversion
banks, etc.
- Additional erosion and sediment controls to prevent offsite movement.

SPLCA - Appendix D – Staging Plan
Note: Standard PLC permits are valid for 10 years. Refer to LCG section 4.3.2.4.
Refer Appendix 2 for Block Location Map.
Year

Site Id (e.g. polygon / paddock)

2021 (Calendar years may change depending on timing of approvals for water licence and
land clearing)

Block 1 & Block 2

2022

Block 3

2023

Block 4

2024

Block 5

2025

Block 6

2026

Block 7

2027

Block 8

2028

Block 9
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SPLCA - Appendix E – Land Management Plan
Note: The following Land Management Plan (LMP) should be developed with reference to the proposed Establishment and Staging Plan. It is not an Erosion
and Sediment Control Plan (ESCP). For large or complex clearing areas, preparation and implementation of an Erosion and Sediment Control Plan (ESCP) can
be an effective way of managing erosion risk - however it is not an alternative to retaining native vegetation which should otherwise be retained in accordance
with the LCG or used as a “catch-all” means of mitigating other risks the clearing may pose (see LCG section 4.3.2.5). Whether a formal ESCP is required as a
condition of a PLC permit will be at the discretion of the PLB/Delegate based on the advice of the Land Management Unit, DEPWS and will depend on the
level of detail provided in this LMP and the erosion risk associated with the proposal. For further information, contact the Land Management Unit on 08 8999
4404.
1

Provide a general description of the soil loss factors for the proposed clearing extent:

Note: Refer to Section 4.3.2 of the LCG.
Factor:

E.g.

Description

Rainfall

Consider the
climatic zone,
seasonal
outlook and
proposed
timing of
works.

Rainfall at the SHP project development site, (Ali Curing weather data 1967-2015 from Australian Government Bureau of
Meteorology - Appendix 3), highlights the high rainfall months above 30mm for period, November to March. The
wettest months are December to February with above 60mm of average rainfall for these months.
The December to February period is also the hottest months all averaging above 37oC.
Proposed timing of works will be aiming to avoid these extreme periods where possible.
Clearing will be undertaken during the winter months where the lowest rainfall period throughout the year is
experienced. (Appendix 3 – Ali Curung Climate data) This will minimise the risk of rainfall water erosion and any
potential flood risk and subsequent erosion.
The R Factor for site is estimated as 1360, based on the 2-year ARI 6 hour storm intensity of 7.38 mm/hour sourced from
the Bureau of Meteorology Intensity Frequency Duration tool (BOM 2021).
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Factor:

E.g.

Description

Soil

Consider the
erodibility of
soil types
present based
on soil type
texture and
structure.
Note whether
soils are
dispersive or
sodic.

Hydrological (flooding) and Land Type assessments of the SHP have been undertaken by Fortune Agribusiness in
determining through detailed assessment the appropriate location for the proposed irrigated agricultural production of
Permanent and Annual crops.
This determination considered the soil land suitability as well as the flooding risk.
The Land Type assessments of the SHP identified the land types, 2 to 5 to have low to moderate wind erosion hazards.
The land types are summarised in the following table from that report.
Note: Land type 1 is considered a higher erosion risk and is therefore not planned for clearing.

Table 6
Wind
erosion
hazard for
land types
within the
survey area.
Land Type
1

Surface
Gravel

Surface
Condition

Surface
Texture1

Inherent
Erodibility
Rating

Landform

Wind
Erosion
Hazard

Equivalent
Land Unit
(Burgess
et al.
2016)

Minimum
K factor

Maximum
K factor

<20%

Soft

4

18a1

0.049

0.049

<20%

0.034

0.045

<20%

Low to
Moderate
Low

18a2

3

Soft to
firm
Firm

18a3

0.034

0.034

4

<20%

Firm

Low

18a4

0.038

0.049

5

<20%

0.042

0.046

<20%

Low to
Moderate
Low

18a5

6

Soft to
firm
Firm

Crests and
rises
Flats and
slopes
Flats and
slopes
Flats and
slopes
Flats and
slopes
Flats and
slopes

High

2

Loamy
sand (F-M)
Loamy
sand (F-M)
Loamy
sand (F-M)
Loamy
sand (F-M)
Loamy
sand (F-M)
Loamy
sand (F-M)

18a6

0.037

0.037

3-4
3
3
3-4
3
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Factor:

E.g.

Description
The Land Type assessment also reviewed the topography and found that most of the area proposed for development
has a slope less than 0.5%. Isolated areas of 1-2% slope was identified. This analysis provides that there is minimal slope
difference on the proposed precincts and therefore clearing of land based on topography will have minimal impact on
wind erosion.

Proposed
Clearing
Precincts

This is supported with the NR Maps topography chart following showing little to no slop in the planned production area.
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1
2

Factor:

E.g.

Description

Length of
slope

Indicate the
average
length of
slope within
the proposed
clearing
extent and

The length of slope was calculated based on 1 m gridded LiDAR data for the study area (265 km2), supplied by
FAFM. The length of slope and slope gradient (LS) factor was calculated using the algorithm presented in
Moore & Nieber (1989)1, implemented in SAGA GIS 2.
Mapping on the LS factor across the nominated cropping areas is shown in the figure below, with the area
weighted averages summarised in the following table:

Moore and Nieber, 1989. Landscape assessment of soil erosion and nonpoint source pollution. Journal of Minnesota Academy of Science, 55 (1989), pp. 18-25
https://sourceforge.net/p/saga-gis/code/ci/master/tree/saga-gis/src/tools/terrain_analysis/ta_hydrology/Erosion_LS_Fields.cpp#l476
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Factor:

E.g.

Description

areas that
exceed this.
Dirty Catchment

LS

Block 1, Fodder (North Area)
Block 1, Rockmelon
Block 2, Dried Grapes
Block 3, Mandarins
Block 4, Table Grape
Block 5, Mandarins
Block 6, Mandarins
Block 7, Annual Crop
Block 7, Rockmelon
Block 8, Rockmelon
Block 8, Table Grape
Block 9, Avocado
Block 9, Jujube

0.13
0.13
0.12
0.12
0.12
0.12
0.17
0.16
0.16
0.19
0.19
0.19
0.19
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Factor:

E.g.

Description
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Factor:

E.g.

Description

Slope
gradient (%)

Indicate the
range of slope
within the
proposed
clearing
extent (e.g. 02%) and areas
that exceed
2%.

The Land types and land suitability on part of Singleton Station report December 202 prepared by Nicholas McGrath
references the land types as and slope as:
Land Type
Land Type 1
Land Type 2
Land Type 3
Land Type 4
Land Type 5
Land Type 6

Slope
0-1.5%
<0.5% (occ 0.5-1.0%)
<0.5%
<0.5% (occ 0.5-1.0%)
<0.5% slope
<0.5% slope

The land type map is attached as Appendix 6.
None of the proposed Land Types to be developed (Land types 2-5) exceed 2% slope.
Groundcover

Consider the
timing,
duration, and
frequency of
soil exposure.

Land Clearing
Land Clearing is proposed to take place in Autumn/Winter (commencing in March/April) with plantings to start as early
in Spring as possible. This is designed to minimise the duration of soil exposure, especially for the permanent planting
blocks.
For the permanent and annual crops short term and long-term windbreaks will be planted as soon as irrigation is
installed to also minimise the risk of wind erosion of the soil surface.
For Fodder crops, the same clearing plan is proposed, and plantings will be undertaken as soon as Pivot irrigation is
operational. This is expected to occur by mid to late August.
In summary, the plan is to have windbreaks and crops (permanent, annual or fodder) established by the end of Spring
each year.
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Factor:

E.g.

Description
This process is designed to minimise any wind and water erosion in the development stage, and also to limit the flooding
risk by providing a level of soil protection prior to the predominate summer rainfall (December to February).
If there is any extended time between clearing and planting with productive crops, a cereal/or like cover crop is to be
sown on cleared land in preparation for natural rainfall for germination and growth.
Permanent Crops
With permanent plantings, natural vegetation ground covers will be encouraged to maintain the midrow soil structure
and reduce the risk of wind, water, or flood erosion. The native vegetation may be enhanced with an annual cereal or
like cover crop sown, prior to the natural summer rainfall period, if deemed required.
Fodder Crops
The annual fodder crop will be being grown during the high rainfall risk period. After harvest, a stubble of the crop will
remain providing soil protection as a ground cover. In some cases, the fodder, such as Rhodes grass, will be semipermanent and provide a ground cover for 12 months of the years.
Where the fodder variety is changed, it should occur in the Autumn/Winter period. This is when there is the lowest risk
of wind and water erosion. It will minimise any soil exposure time as the new crop will be established under the centre
pivot irrigation and provide ground cover as quickly as possible.
If land is to be spelled from production, then a cover crop of cereal, or like, will be grown to maintain soil cover.
Annual Crop
The annual cucurbit (or similar) crop will be incorporated after harvest and ground prepared in readiness for planting
the next rotation. This process may pose a risk during the high Summer rainfall period in January and February.
Where possible ground preparation from the previous harvest will only consist of the removal of the subsurface drip
irrigation and plastic mulch, leaving the redundant plant on the soil surface for erosion risk minimisation as long as
possible. If land is prepared early, a cover crop of cereal, or like, will be planted, and/or plastic mulch utilised as normal
practice in the land preparation process to minimise erosion.
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Factor:

E.g.

Description
If land is to be spelled from production, then a cover crop of cereal, or like will be grown where possible to maintain soil
cover during the spelling period.

Management Consider the
level of soil
disturbance
associated
with the
proposed
method of
clearing and
land use.

Due to the soil suitability of the precincts, there is no plans for specific soil development prior to planting with
permanent crops. The assessment of preferred deep sandy soil and its related characteristics are excellent for crop
planting and development without any additives.
Permanent Crops
The planned permanent crops require an annual pruning regime. This pruning strategy will result in substantial
vegetative material that will be mulched into the soil between the rows. This will increase organic matter as well as
water holding capacity of the soil.
With drip irrigation there will be minimal growth, and therefore soil disturbance, in the inter-rows, except after seasonal
rainfall events. Herbicides will be utilised to control weed growth, with residual plant material left to decompose on the
soil or incorporated with the mulching of the pruning’s.
Annual Crops
On completion of each season’s annual crop, residual crop material will be incorporated back into the soil. This is
common practice and assists to maintain organic matter in the topsoil, as well as increasing the water holding capacity
of the soil.
Soil disturbance activities will be minimised during soil preparation for planting, and the cleaning of ground following
harvest by utilising, where possible one pass tilling to clear and level the soil.
Plastic mulch will be utilised for crop establishment and growth to enable planting on slight mounds (approx. 15cm
deep) and to reduce the risk of soil erosion. This is common practice for annual crop production where the mulch covers
the mound that the plant is to be grown in.
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Factor:

E.g.

Description
The plastic mulch will be removed once the crop is finished for the season.

2

Describe where rainfall runoff flows within the proposed clearing extent.

Fortune Agribusiness commissioned GHD to prepare a report “Singleton Horticulture Project Baseline flood assessment” in December 2020. This report
references the movement of rainfall runoff flows (flooding) predominately from south to north. The regional flow map is included (see Appendix 5).
Polygon
Block 1

Direction of runoff
From West to East towards Taylors Creek.
(Refer blue arrows in Appendix 7)

Receiving environment
As referenced in the “Land Types and land Suitability on Part of Singleton Station
Dec 2020 report:
Land Type 6
Summary

Geological
landscape:
Landform:

Soil concept:
Aust. Soil
Classification:
Runoff, perm., &
drainage:
Surface features:
Dominant
vegetation
community:

Block 2

From West to Nth East towards Taylors Creek.

Flood-out margins
Level flood-out margins with very deep, sandy surfaced red earths on
locally provenanced, Quaternary alluvium; Melaleuca lasiandra mid
sparse shrubland over Triodia low open hummock grassland OR
Acacia adsurgens tall sparse shrubland over Triodia low open
hummock grassland.
Quaternary alluvium (Qa) – locally sourced, fluvial sediments (sand,
silt and clay) associated with transitional backplains and flood-out
margins along Taylor Creek drainage system.
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; non-cracking; non-gilgaied; non-gravelly; 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.

As per Block 1
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Polygon

Direction of runoff

Receiving environment

Block 3

From West to East towards Taylors Creek.

As per Block 1

Block 4

From West to Nth East towards Taylors Creek.

As per Block 1

Block 5

From West to East towards Taylors Creek.

As per Block 1

Block 6

From South to North

As per Block 1

Block 7

From South to North

As per Block 1

Block 8

From South to North

As per Block 1

Block 9

From South to North

As per Block 1

Attach map showing slope % and the direction of runoff within the proposed clearing extent.
Attachment No: Appendix 4 and 5
3

Identify whether property boundary buffers will be retained in accordance with the LCG and provide reasons for discretion (if required)

Note: Valid reasons must be provided for instances where no property boundary buffers or buffers less than 210m wide (including 10m wide firebreaks) will
be retained. Refer to section 4.3.3 of the LCG.
The production area proposed is well within the property boundaries of Singleton station with the closets title boundary being approximately 760m from the
western precincts southern edge.
Property Boundary
Eastern Precinct – Nth East Corner

Proposed buffer width (m)
The Nth East corner of the Eastern Precinct is approximately
5.2km from the property title boundary along the Stuart
Highway.
The Alice Springs Darwin railway line is approximately 3km to
the east of the Eastern precinct.

Reasons for discretion
No property boundary buffer discretion is
required as the buffer greater than LCG
guidelines of minimum 200m for >100ha
development.
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Property Boundary

4

Proposed buffer width (m)

Reasons for discretion

Eastern Precinct – Sth East Corner

The Sth East corner of the Eastern Precinct is approximately
3.3km from the property title boundary along the Stuart
Highway.
The Alice Springs Darwin railway line is approximately 3km to
the east of the Eastern Precinct.

No property boundary buffer discretion is
required as the buffer greater than LCG
guidelines of minimum 200m for >100ha
development.

Western Precinct – Sth Boundary

The southern boundary of the Western Precinct at 760m is the
closest point to the wider property southern title boundary.

No property boundary buffer discretion is
required as the buffer greater than LCG
guidelines of minimum 200m for >100ha
development.

Describe any land management buffers to be retained within proximity of the proposed clearing extent.

Note: A land management buffer is different to a wildlife corridor or property boundary buffer – refer to section 4.3.4 of the LCG.
Buffer Id.
Taylors Creek

Location
Located between the
Eastern and Western
Precincts.

Width (m)
At the narrowest point
there is approximately
6.9km of land
management buffer
between the precincts.

Purpose and design justification
Flood Plain modelling indicates the risk of erosion is a 1 in
100-year event throughout this buffer area between the two
precincts. Therefore, the determination is to leave this land
buffer. It will also act as a biosecurity risk minimisation
measure between the two precincts by lowering the risk of
airborne movement of seed or diseases.
The land type is determined as type 6 with low wind erosion
risk. It will assist to reduce risk of wind erosion in the
precincts with already established natural flora.
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5

Describe any existing erosion within the proposed clearing extent.

Note: Erosion types include: wind, sheet, rill, gully or tunnel erosion.
There are no existing erosion sites identified in the proposed clearing extent.

Erosion Site

Location

Cause

Erosion type &
description

Mitigation

6
Considering all information provided above; describe the potential risk, likelihood and impact of erosion associated with the proposed
development.
Source of risk
Wind Erosion - General

Likelihood of occurring
Medium

Potential impacts
There is the potential for minimal movement of topsoil within the production blocks.
Comments to mitigate this impact include:
- The depth of the topsoil in the production zone is significant and will only be of
minimal impact.
- It will be managed in the development phase with appropriate agronomical
practices, as well as the establishment of short-term windbreaks in the production
blocks.
- Through management processes being proposed, minimal impact on the proposed
development.
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Source of risk

Likelihood of occurring

Potential impacts

Wind & Agronomic Erosion

Low

The combination of land clearing, land preparation and wind, increases the potential of
wind erosion of topsoil.
- Will be managed through the development stages by clearing the land starting
from the windward side of the blocks. Additionally, the vegetation will be
windrowed to break the wind coming across the production area.
- Through management processes being proposed, minimal impact is expected
during production.

Flood Erosion 20% (5 year)
from Taylors Creek

High

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 high-risk summer rainfall period in that region.
- There may be minor Erosion of soil from production blocks exposing tree/vine
roots.
- The proposed development plan will have established plants in these production
areas during the higher-risk summer flooding risk period virtually eliminating any
flood erosion risk.

Flood Erosion 5% (20 year)
from Taylors Creek

Medium

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 high-risk summer rainfall period in that region.
- There may be minor Erosion of soil from production blocks exposing tree/vine
roots.
- The proposed development plan will have established plants in these production
areas during the higher-risk summer flooding risk period virtually eliminating any
flood erosion risk.
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Source of risk
Flood Erosion 1% (100
year) from Taylors Creek

Likelihood of occurring
Low

Potential impacts
The impact of flooding of production areas is low due to planting plan of location of flood
susceptible crop’s location within the precincts. This is due to information analysed the
Baseline Flood Assessment hydraulic model to develop the plant establishment before the
high-risk summer rainfall period in that region.
- There will be minor Erosion of soil from production blocks 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 precinct 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.

7
Considering all information provided above; describe the proposed erosion and sediment control (ESC) measures to be implemented during the
clearing and establishment phase of the development.
ESC measure
Short Term Windbreaks

Location
Within permanent crop
planted areas and annual
rockmelon (or like)
production areas.

Temporary/Permanent
Semi-Permanent – up
to 3 years.

Description
Establishment of semi-permanent (up to 3 years) irrigated
windbreak approximately every 14 metres within planned
permanent planting production blocks. They are quick growing
varieties and will provide wind protection to establishing trees
and vines, therefore reducing the risk of wind erosion on the
bare land.
The major headlands of the annual rockmelon (or like) crops will
also have irrigated short term windbreaks planted.
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ESC measure

Location

Long Term Windbreaks

Temporary/Permanent

Description

Permanent

The establishment of permanent windbreak trees will occur as
soon as possible, most likely coinciding with the planting of the
permanent tree crops. These will be approximately every 120m
apart.

Timing of land clearing

Production Blocks

Temporary

Land clearing is planned for the Autumn/Winter period,
generally providing lower impact from wind

Approach to land clearing

Production Blocks

Temporary

Clearing will be undertaken to push vegetation into Nth-Sth
rows to break the wind coming predominantly from the east.
Production blocks will be cleared in stages shortly before
planting.
The clearing of vegetation will start from the eastern prevailing
wind side of the production blocks 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.

Boundary Windbreaks

Around the precincts.

Permanent

Establishment of permanent windbreak trees around the
precinct boundaries growing to 15 plus metres high will provide
wind protection and reduce the risk of soil erosion.

Traffic Management

Within and around the
precincts.

Permanent

Traffic management will be maintained to designated roads and
headlands only. Where possible road location will follow land
contours.
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ESC measure

Location

Temporary/Permanent

Description
Grading and watering of roads will be conducted to maintain
their condition and minimise dust and soil erosion to the
surface. This will maintain soil conservation through not cutting
into surface or creating soil windrows.
Additional road management options, referencing “Managing
Outback Roads” include, but are not limited to:
- Adding road base or a stabilising product to lower the
dust erosion risk.
- Culverts to allow water to flow under a road, or similar
obstruction from one side to the other. Typically, they
are embedded so as to be surrounded by soil. A
culvert may be made from a pipe, reinforced concrete,
or other material.
- Close roads if risk of damage, or damage has occurred
until repairs are completed.
- Climatic control management minimising/restricting any
traffic when roads are wet.
- Repair any damage while problem is small, before it
gets bigger.
- Enforce road rules, for staff and visitors.
- Enforce load management rules for vehicles travelling
on the roads.
- Water diversion measures such as Whoaboy’s to divert
runoff into surrounding terrain.

8
Considering all the information provided above; describe the proposed erosion and sediment control (ESC) measures to be implemented during
the operational phase of the development.
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ESC measure
Short Term Windbreaks

Location
Within permanent crops
and rockmelon/cucurbit
annual crops

Temporary/Permanent
Semi-permanent up to
3 years

Description
Sudax/Maize grows quickly (estimated up to 3m high) and will
provide wind protection at crop establishment.
The current initial permanent plantings planned are Dried
Grapes (Block 2) and Citrus (Block 3) with an irrigated windbreak
approximately every 14 metres. This will be every second row of
citrus and every fourth row of grapes.
The annual rockmelon/cucurbit production area (Block 1) will
have windbreaks approximately 36m apart. The climatic
conditions and irrigation should enable the windbreak to last 2
years. They will be renewed as required.

Long Term Windbreaks

Around precincts and
within Citrus plantings.

Permanent

Casuarinas, (or similar) growing 15 to 20m high are planned for
planting around the citrus boundaries.
Within the citrus blocks they will be approximately every 20
rows (140 metres).
Based on a mature 3m high citrus trees, these windbreak trees
at maturity will provide 12m to 17m of height of wind
protection. Assuming 1m of height provides approximately 10
metres of ground cover then 120 to 170 metres of wind
protection will be provided.
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ESC measure
Permanent Plantings

Location
Designated Production
Blocks

Temporary/Permanent
Permanent

Description
There will be very minimal, if any, ground till operations
required to maintain the soil surface structure and reduce risk
of wind and water erosion.
No mounding of plant rows is required for the planned
permanent plantings at the SHP precincts. Plant rows are
mounded in some horticultural regions where significant rainfall
can waterlog the plant roots. Mounding orientation is based on
the planned planting orientation of the permanent crop.
Mounding maintains the subsurface roots above the water
logging allowing the plant to continue to function.
Noting that mounding is not required in this development
due to excellent soil water infiltration rates, which allows
any flooding to move across the production area without
impediment for faster drainage.
Drip irrigation will be installed, providing efficient water
application to the plant. That is, it minimises water runoff
erosion risk and reduces the risk of water droplet soil
degradation from larger sprinkler drops.
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ESC measure
Annual Plantings

Location
Designated Production
Blocks

Temporary/Permanent
Annual

Description
Minimise ground exposure through quick land preparation.
- Land is to be mounded and plastic mulch installed on
these mounds to reduce the risk of weed growth and
erosion from wind and water.
- Mounding orientation is based on the planned planting
orientation of the crop. Due to the prevailing easterly
wind and risk of vine roll for the cucurbits, the
orientation row planned for SHP will be east/west rows
and mounds. This will ensure the prevailing wind blows
up the rows and not across them.
- The mounds will be approximately 15cm high by 90cm
wide. They will hold some rainfall in the normal events.
During extreme events there is potential for runoff
down the slope in production block 1. This is buffered
with headlands and other surrounding crop types to
spread and reduce the velocity of any run-off and
subsequent erosion risk.
- Sub surface drip irrigation is installed to minimise any
water erosion from water application to the soil and to
maintain the row mound structure in readiness for crop
planting and production.
- The installation of short-term windbreaks reduces wind
erosion risk from land preparation to post harvest and
also acts to reduce the risk of water erosion from
rainfall or flooding through reducing the velocity of the
water movement.
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ESC measure

Location

Temporary/Permanent

Description

Fodder Crops - Stubble
retention

Designated Production
Blocks

Semi-Permanent
depending on fodder
being grown.

Fodder crops, such as Rhodes grass, if maintained with regular
cutting and irrigation, will survive for up to 6 years.
- When the plant dies back during the colder winter
period the stubble will be maintained. This ensures the
moisture content of the soil is maintained by minimise
any exposure to wind erosion. Once the weather warms
the plant should grow away quickly and provide full
cover
- When the effective life of the plant is completed, the
land will be rested as required. The stubble will be
maintained for ground cover until redevelopment starts
in preparation for replanting or planting to an
alternative crop.

Fodder Crops – soil leveling

Designated Production
Blocks

Temporary

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.

Fodder Crops – Centre
pivot boundaries

Around designated centre
pivot production blocks

Permanent

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.

Traffic Management

Within and around the
precincts.

Permanent

Traffic management will be maintained on designated roads and
headlands. Maintenance grading (refer Managing Outback
Roads) and watering of roads will be conducted to maintain
their condition and minimise dust and soil erosion.
Additional road management options including adding road
base or a stabilising product if required to lower the dust
erosion risk.

Page 44 of 56

9

Provide an erosion and sediment control (ESC) map showing the location of the following information.
Attach an ESC map showing the location of the following within the proposed clearing extent:

Please refer to Appendix 7
•

Land management buffers (Question 4)

•

Existing erosion (Question 5) – None identified

•

Temporary ESC measures to be installed (Question 7 & 8)

•

Permanent ESC measures to be installed (Question 7 & 8)

•

Firebreaks, tracks and fences.

10

Provide any ESC standard drawings or design details.

REFER TO GHD GIS to provide Layer information.
Note: The level of information required will depend on the complexity of the proposed measures. Information is available on the following website:
https://nt.gov.au/environment/soil-land-vegetation
Attach ESC standard drawings / design details
Attachment No:
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APPENDIX 2 – Production Blocks
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APPENDIX 3 – Ali Curung Climatic Data – source http://www.bom.gov.au/climate/averages/tables/cw_015502.shtml
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APPENDIX 3a – Predominate Winds in the Western Davenport Ti Tree regions.
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APPENDIX 3b – Predominate Winds above 25klms/hour in the Western Davenport Ti Tree regions.
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Appendix 4 – Hydraulic Modelling of LIDAR data
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Appendix 5 - Flood Modelling
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Appendix 6 – Land type Assessment from “Land Types and land suitability on part of Singleton Station” report
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Appendix 7 – Boundary Fencing, corridors, overland flow and roads
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