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£ EXISTING ENVIRONMENT

4.1 Site location and description

The BOS Site is located approximately 15 km west of the Bowen township in the Whitsunday Regional
Council LGA. The Site is in the north-eastern corner of the Abbot Point State Development Area (APSDA)
over three allotments with property descriptions of Lots 8, 9 and 10 on SP295408. Collectively these
properties occupy an area of 163.14 ha within an area of the APSDA designated as an industrial use
precinct and the facility footprint will be approximately 3 ha.

The facility shares boundaries with:
e Two cattle grazing properties
e An operational hard rock quarry (west of the launch site)

e Intermittent road and rail services along Abbot Point Road corridor and the Newlands System rail which
connect the North Queensland Bulk Ports terminal.

e Saltwater creek and dune systems between the site and the coastline

The APSDA provides for a range of existing and future development opportunities including the port facilities
precinct which consists of existing port infrastructure, port expansion precinct, restricted development
precinct, industry precinct, infrastructure and corridors precinct and environmental management/materials
transportation precinct. The launch facility is located within the industry precinct, which is largely
undeveloped from an industrial perspective and is still dominated by a grazing land use.

Waters to the west, north and south of the Port of Abbot Point are classified as a General Use Zone under
the GBRMP zoning (Map 8 — Cape Upstart). The area of water directly associated with the Port is classified
as an exclusion zone within the Great Barrier Reef Marine Park.

4.2 Vegetation communities

Vegetation communities present on the site consist of the following:

e RE 11.1.1 - Sporobolus virginicus grassland on marine clay plains

e RE 11.3.30 - Eucalyptus crebra, Corymbia dallachiana woodland on alluvial plains

e 11.12.1 - Eucalyptus crebra woodland on igneous rocks

e RE 11.1.2: Samphire forbland on marine clay plains

e RE 11.3.27e: Freshwater/brackish wetlands fringed with Melaleuca leucadendra and M. dealbata.

A description of each RE, it's protection status pursuant to the Vegetation Management Act 1999 is
presented in Table 3 and the extent of each community is presented in Figure 3.

The vegetation communities on the site were observed to be relatively intact with a low abundance of
invasive weeds including chinee apple (Ziziphus mauritiana), rubber vine (Cryptostegia grandiflora) and
parkinsonia (Parkinsonia aculeata).

Table 3 Regional ecosystems descriptions

7.3.8 Least concern Sporobolus virginicus grassland on marine clay plains

7.3.45 Least concern Eucalyptus brownii woodland on alluvial plains
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11.3.30 Least concern Eucalyptus crebra, Corymbia dallachiana woodland on alluvial
plains
11.3.32 Least concern Allocasuarina luehmannii low open woodland on alluvial plains
11.12.1 Least concern Eucalyptus crebra woodland on igneous rocks
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4.3 Invasive weeds

All persons in Queensland have a general biosecurity obligation to prevent the spread of weeds and
therefore must take all reasonable and practical steps to prevent or minimise biosecurity risk.

Weed species known to occur in the area have been identified via desktop assessment (WildNet database)
and on ground ecological assessment (Terra Solutions 2022). Six exotic species listed under the Biosecurity
Act and two other important invasive species were confirmed on or immediately adjacent to the site (Table
4), including four species identified by the WildNet database. Each species listed under the Biosecurity Act is
classified as a Restricted Category 3 Invasive plant which means that a person must not release the plants
into the environment, give away or sell as a plant or sell something infested with its seeds. Three species are
also classified as ‘Weeds of National Significance’ (WoNS) and whilst there are no legislative implications
under National law, WoNS are recognised as problematic invasive plants at a National level.

Broad scale weed mapping indicating notable infestations for priority control are presented in Figure 4. The
highest weed density is within the overbank flow area (up to 50 m each side) of the main onsite watercourse
where rubber vine, parkinsonia, chinee apple, mimosa bush and leucaena are dominant. Weeds over the
remaining areas of the site occur as single plants or in small clusters. Rat’s tail grass was only identified in
one location. The species is often spread by vehicle movements and commonly occurs along access tracks.

A significant infestation of bellyache bush, mimosa bush and potentially prickly acacia (Category 3 and
WOoNS) is present on the adjacent landholding to the east of the site. In this area bellyache bush occurs as a
dense low shrub layer and the prickle bush/bushes form a dense tall shrub layer. There is potential for this
infestation to spread on the BOS thereby increasing weed management costs over time. It is the obligation of
the adjacent landholder to control this infestation under the GBO, and engagement with this landholder is
recommended to prevent the spread of this infestation.

Table4 Listed and significant weeds recorded

. . . - Category 3

Cryptostegia grandiflora | Rubber vine — WONS Yes

Jatropha gossypiifolia Bellyache bush - Category 3 Adjacent land
- WoNS

Parkinsonia aculeata Parkinsonia - Category 3 Yes
- WoNS

Sporobolus sp. Rat’s tail grass - Category 3 Yes

o . . - Category 3 Yes
*

Vachellia nilotica Prickly acacia —  WONS

Ziziphus mauritiana Chinee apple - Category 3 Yes

Other important invasive species

Vachellia farnesiana Mimosa bush - Invasive plant Yes
- Invasive plant

Leucaena leucocephala |Leucaena Yes
- Locally declared

Notes: ! Category 3 means a restricted Category 3 invasive plant. WoNS means a Weed of National Significance. Locally declared
means declared as a priority weed in the Whitsunday Regional Council - Weed Management Program (2017). * Denotes possibility of
presence on land to the east of the site.
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4.4 Invasive fauna

The WildNet database search of the Whitsunday Local Government Area (LGA) returned 14 exotic fauna
species that have previously been recorded within the LGA.

A total of eight fauna species are listed under the Biosecurity Act (Table 5) and all have the potential to occur
within the project area. No invasive animals of state or national significance were noted as being present on
site during the Baseline Condition Assessment (Terra Solutions 2022).

Each species is classified as a Restricted Category 3 invasive fauna under the Biosecurity Act which means
that a person must not distribute, either given as a gift, sold, traded or released into the environment unless
the distribution of disposal is authorised in a regulation or under a permit.

Table5 Invasive fauna species with a potential to occur in the Project area

Canis sp. Wild dog 3,4,56 Possible
Vulpes vulpes Red fox 3,4,56 Possible
Felis catus Cat 3,4,6 Probable
Oryctolagus | o bt 3,4,5,6 Possible
cuniculus

Sus scrofa Feral pig 3,4,6 Probable
Axis axis Feral chital (axis) 3,4,6 Possible

deer
Dama dama Feral fallow deer 3,4, 6 Possible
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5 LAND AND PEST MANAGEMENT PLAN

5.1 Pest flora and fauna management

5.1.1 Pest flora and faunarisk

Operational activities have the potential to increase the abundance and extent of pest flora and fauna in the
project are via the following processes:

e Movement of vehicle and equipment

e Importing fill and/or plants to the project area

e Vegetation clearing and disturbance activities

e Vehicle washdown and inspection

e Waste management

e Changes to hydrology including the introduction of areas of ponded water

Construction and operation phases are not expected to cause a net increase in abundance or distribution of
any declared pest animal species provided that all rubbish and food scraps are removed from the project
area and not left onsite overnight.

5.1.2 Prevention and control

The project has the potential to facilitate dispersal and establishment of pest flora and fauna in areas within
the project area and adjacent properties. The following general recommendations will apply to the
management of pest flora and fauna throughout the construction and operational phases.

5.1.2.1 Training

Appropriate induction procedures should be developed to train staff, contractors and visitors in the
identification and management of pest species.

e Induction procedures should incorporate current information, including:

- ldentification of declared and other pest and infestation areas.

- Potential risk associated with the movement of vehicles and machinery and importation of plants and fill.
- Corrective and management actions

- Legislative requirements (e.g. monitoring, control and reporting)

¢ Relevant staff and contractors should attain established proficiencies in the identification of pests and
infestation sites, in the assessment of risk of pest incursion and in the inspection of vehicles and
equipment.

e Relevant resources should support induction training and be readily available throughout the duration of
the project.
5.1.2.2 Management Plan

Mitigation measures proposed to manage and control pest fauna and flora during construction and
operational phases are detailed in Table 6.
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Table 6  Mitigations strategies to control and manage pest flora and fauna

e Minimise vegetation and soil disturbance and the area to be cleared,
wherever practicable, to reduce opportunistic infestation and the
disturbance/transfer of pest material.

e Vehicles should keep to designated access tracks wherever possible,
and particularly avoid driving over declared weeds to avoid
translocating seeds.

e Consider potential for soil disturbance when determining pest flora
Planning control methods. Chemical control or slashing may be preferable to
heavy mechanical control in situations where erosion and
sedimentation area an issue (i.e. during the wet season, in areas
adjacent to waterways).

e Vehicles are prohibited from entering the wetland area and associated
50 m buffer identified in Figure 3.

e Undertake regular property monitoring for the establishment of new
weeds.

e  Contracts with suppliers of equipment and services will include vehicle
washdown conditions prior to presenting to site.

Vehicle and machinery washdown e Vehicles will be washed down prior to entering the property.

e Allinspections of vehicles, machinery, personnel and materials should
be undertaken by a suitably trained and proficient personnel.

e Weed control to be undertaken by a suitably qualified contractor to the
extent of the property boundaries.

e Ensure all procedures for the treatment and control of pests are
current, in accordance with best practice and compliant with relevant
legislative guidelines.

e Treatment and control activities should only be undertaken by suitably
trained and certified personnel or contractors.

e Chemicals used in the control of pest species should be used in
accordance with any label requirements and safety data sheets.

e Declared weed species should be treated/removed from construction
areas, prior to the commencement of clearing activities. This is to limit
the spread of weeds which may be mulched along with cleared
vegetation. All weed species have the potential to reshoot within
mulched material. Priority species to remove/treat before clearance
due to the likelihood of spread, include the declared species rubber
vine, bellyache bush, parkinsonia, rat’s tail grass, prickly acacia,
chinee apple and other important invasive species including mimosa
bush and leucaena.

e DAF have published fact sheets for each of the species present and
detailed information in relation control methods, to the situation or site
setting to which the herbicide applies, the rate of application and the
method of application (Appendix A).

e Treatment options should be undertaken using an integrated
approach. Methods may involve a combination of physical, chemical
and/or biological methods, depending on the species and extent of
infestations. Some species may require subsequent treatments due to
viability of seed banks for longer periods.

e  Prior to any use of mechanical clearing, proposed treatment sites
should be examined, and desirable trees and regrowth clearly marked
with pink flagging tape to help reduce clearing of native vegetation.

e  Appropriate minor use permits from the Commonwealth Australian
Pesticides and Veterinary Medicines Authority may apply.

e Non-residual agents (such as Roundup Bioactive) should be used in
the treatment of weeds wherever practicable to ensure mulch

Treatment and control
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stockpiled from cleared vegetation is free of chemical reagents, prior
to use.

e  Stockpiled weeds awaiting removal should be covered or enclosed on
covered receptacles to prevent foraging by fauna or wind dispersal of
seed.

e  Appropriate waste control measures should be established to
minimise the transfer or plant waste and external seed sources and
new, external food sources for pest fauna.

e All putrescible waste should be limited to a maximum one week in the
project area

5.1.3 Records
Under the ACDC Act 1966, ground herbicide distribution contractors must record:

The name of the licensed operator carrying out or supervising the ground distribution

The name and address of the person for whom the ground distribution is being carried out, including
postal and physical address of the property

Particulars to identify the chemical as well as the distinguishing number (registration number assigned to
the product by the Australian Pesticides and Veterinary Medicines Authority), if the chemical has a
number. Particulars to identify the chemical could include the full registered trade name of the product as
found on the label, the name of the manufacturer of the chemical or the name and amount of the active
constituent of the chemical (this must be recorded for each herbicide used).

The diluent used (i.e. water or oil), details of any wetter, spreader, emulsifier or other material added to
the spray mixture (i.e. the full registered name on the label of the product used).

Details identifying the exact location of the land treated, including distance and directions from the
nearest town site (e.g. the Real Property Description Number found on the rates notice for the property,
together with a farm map detailing paddock names or numbers). Use of global positioning system (GPS)
devices may also be helpful in determining and recording the exact location of the land treated.

The date or dates and start and finish times of the ground distribution carried out.

Details of weather conditions, such as the wind direction and velocity (strength), at the commencement
time and place of the ground distribution.

Details of any change in wind velocity or direction occurring once the ground distribution commences
and up until it concludes, including recording the time when the change occurred.

The quantity, concentration (rate per hectare) and total volume of herbicide mixture applied.
The total area covered.

A description of the type of crop treated or a situation in which the chemical was used (e.g. roadsides,
fallow).

The purpose for which the herbicide was applied.
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5.2 Rehabilitation

5.2.1 Rehabilitation extent and treatment

Rehabilitation (i.e. hydromulching) shall be undertaken to all temporary disturbance areas that are not
required for operational purposes as a minimum, with the following treatments:

Areas to be rehabilitated during project operations consists of all temporary disturbance areas associated
with track renewal and construction along with the construction of the launch facility. The maximum area
likely to require is 1.19 ha (Figure 5).

5.2.2 Rehabilitation success factors
Typical rehabilitation success factors are as follows:
e Soil moisture availability:

- High variability and low reliability rainfall means rehabilitation timing is critical. Where practicable,
rehabilitation is to be scheduled immediately prior to the wet season to ensure soil moisture levels are
optimal and to provide a greater chance of subsequent rain events. This will reduce the amount of
manual watering required (e.g. water trucks or equivalent methods). Seasonal trends can be reviewed at
Queensland Government the Long Paddock SOI Phase Rainfall Probabilities for planning purposes.

e Seed bank and mix and weed management:

- Topsoil when correctly stripped, stockpiled and managed can provide a significant seed bank and mix of
native species when respread across a rehabilitation area and thereby reducing the need for added
native grass seed. However, fast germinating weed species may colonise rehabilitation areas if
conditions for native species are not met (i.e. soil moisture). Segregation of weed-infested and weed-free
topsoil stockpiles and appropriate weed management controls is therefore critical to the success of
rehabilitation.

e Solil nutrients:

- Vegetation and soil nutrient cycles can be disrupted from construction and decommissioning activities
resulting in nutrient deficiencies in underlying subsoil and stockpiled topsoil. Topsoil when correctly
stripped, stockpiled and managed can retain sufficient nutrients for native species when respread.
Placing vegetation (mulched or otherwise) on top of topsoil stockpiles and following rehabilitation can
also assist in nutrient retention. This may mitigate the requirement for application of fertilisers to
rehabilitation areas.

e Site preparation:

- Soil compaction from construction activities inhibits rainfall infiltration and increases the risk of erosion to
rehabilitation areas. Ripping along contours will promote successful rehabilitation of native species.

5.2.3 Adaptive management strategies

Adaptive management practices shall be implemented where monitoring indicates rehabilitated areas will not
achieve rehabilitation objectives and completion criteria.

It will be the responsibility of the Contractor(s) to implement rehabilitation and adaptive management
strategies if required.
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5.2.4 Rehabilitation timing and process

Areas that have been temporarily cleared and are no longer required for construction activities shall be
progressively rehabilitated (nominally within six weeks of the cessation of works in an area). Progressive
rehabilitation requires rehabilitation of cleared/disturbed areas throughout the work program rather than
leaving all rehabilitation to the end of the program. Consideration will also be given to the timing of
rehabilitation activities such that it promotes natural regeneration of disturbed areas, maximising potential of
existing seedbank and minimising potential for erosion.

5.2.5 Planning ground disturbance/clearing

No work, including ground disturbance and clearing of vegetation, shall be undertaken without works
approval (or equivalent Contractor permit to work approval). The works approval shall confirm that the
proposed works are undertaken within an approved area and all environmental management requirements
are in place, or construction teams are sufficiently resourced to implement the management requirements.
Works approvals shall be reviewed by a suitably qualified representative familiar with Project requirements
(e.g. Launch Operations Supervisor).

A sufficient area for stockpiling of topsoil/subsoil shall be included in the works approvals. The designation of
the area should consider the following:

e The proximity to active drainage lines/waterways and appropriate erosion and sediment control
e Separation of subsoil and topsoil stockpiles

e Location as close as practicable to the final use area while avoiding potential for disturbance from
construction activities.

Ground disturbance/clearing areas shall be clearly demarcated on construction drawings and disturbance
areas shall be survey and marked with flagging prior to commencement of the works. Preferably any
excavation equipment involved in the works shall be GPS guided with working areas and any no-go zones
pre-uploaded.

Access for vehicles and machinery shall be along designated access tracks, roads and laydown areas.
These areas will be defined in the field and on construction drawings to limit impacts on native vegetation,
flora and fauna and to reduce subsequent rehabilitation requirements.

In addition, the following should be considered during site establishment/clearing:

e Clearing to be restricted to a maximum 40 m wide construction corridor outside nominated distances
from Vegetation Management Act 1999 mapped watercourses which will be limited to 20 m

e Ancillary activities during construction will be located within the 40 m wide construction corridor, existing
non-remnant areas (Category X) or existing cleared areas to avoid additional disturbance

e Where reasonable and practicable, cleared vegetation shall be mulched (e.g. via tub grinding) for use on
the site as an erosion control aid. This shall not be undertaken where it comprises topsoil and vegetation
stockpiles for use in revegetation works.

5.2.6 Topsoil and subsoil management

Topsoil stripping shall occur as close to the ground works commencement date as practicable using a
method that minimises compaction and handling and preserves seed bank. Topsoil shall be stripped to a
suitable depth based on analysis of the soil profile, however, should be a minimum of 200 mm (where
available).

The collection of saturated topsoil following rainfall should be avoided. Where possible, topsoil will be
collected at a time of year when the soil seed bank is likely to be at its highest (i.e. post wet season).

Vegetation and topsoil shall be removed in separate stages and stripped vegetation may be temporarily
placed on top of topsoil where practicable to reduce wind erosion. To avoid hard setting, water shall not be
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used for dust suppression during topsoil stripping or on topsoil stockpiles unless required to mitigate dust
impacts to sensitive land uses.

Topsoil shall be reused immediately or stockpiled for rehabilitation. The location of the stockpile shall be
planned sufficiently such that the stockpile will not require moving until its required for rehabilitation.

Subsoil should be stockpiled separately for subsequent reuse as backfill material in landscaping or other
general fill requirements if appropriate for the use.

Where required, diversion berms shall be constructed from subsoil to direct water away from sensitive
infrastructure (or disturbed surfaces for erosion protection) before expected rainfall.

If required, sodic soil will be treated with gypsum at an application rate determined by soil testing. Where
treating is not required or warranted, sodic soil may be reburied under a subsoil/topsoil cap of no less than
300 mm.

Topsoil shall be stockpiled to a maximum height of two metres and subsoil or spoil can be stockpiled to a
maximum height of four metres. A record (via survey) of topsoil and subsoil stockpiles shall be kept, outlining
the date of placement, source location, mapped location of stockpile and estimated volumes. If at risk of
disturbance from construction activities, topsoil signs are to be placed on stockpiles and shall include the
following detalils:

o Black lettering on a white background, with a lettering size that can be clearly seen from a vehicle close
by

e The words “TOPSOIL STOCKPILE”

e The date of placement

e The source location (e.g. chainage or KP)

e A"KEEP OFF” warning

e Indication if the topsoil is from a weed risk area

Stockpiles shall be stabilised where necessary using viable erosion and sediment control measures,
depending on the duration and size of the stockpile to be protected. This may include mulching, minor
diversion of upslope surface water or sediment fencing. Stockpiles shall not be in or adjacent to drainage
lines or areas where eroded material could be transported into surface water bodies. Topsoil stockpiles shall
not be placed where they can slump into sensitive areas. Stockpiles shall be located within the disturbance
area where vegetation has been cleared where they will not impede construction activities.

Habitat features such as boulders and hollow logs shall be set aside during clearing works for later
placement in rehabilitated areas for rehabilitation stabilisation and fauna habitat.

5.2.7 Soil assessment and amelioration

A soil assessment within the revegetation areas shall be undertaken by the Contractor to provide site specific
recommendations for soil amelioration.

The soil sampling and assessment program shall be conducted by a suitably qualified soil scientist. Soil
analysis should be undertaken by an Australasian Soil and Plant Analysis Council (ASPAC) certified
laboratories.

Sampling and analysis conducted on topsoil and subsoils should conform with the below.

5.2.7.1 Topsoil
Topsoil sampling shall comply with the following requirements:
o Samples shall be representative of the topsoil type (i.e. no mixing different soil types or subsoils).

e Samples shall be collected as per the frequency outlined in Table 7.

202108 | Site-based Land and Pest Management Plan | 14/09/2022 Page 20



——Terra

REPORT s  SOLUTIONS

e If sampling stockpiles, sub-samples shall be sampled from various locations and 0.5 m apart.
e Composite samples shall include 10 sub-samples.

e Approximately 3 kg of sample shall be collected.

Table 7 Topsoil sampling frequency

1 per 2,500 m?

In situ topsoll . - .
With a minimum of one test per topsoil type

1 per 500 m®

Site stockpile . . .
With a minimum of one test per topsoil type

1 per 500 m®

Manufactured site topsoll ] o )
With a minimum of one test per topsoil type

1 per 500 m®

Imported topsoil . - .
With a minimum of one test per topsoil type

Laboratory analysis shall be undertaken in accordance with relevant Forms outlined in Transport and Main
Roads Specification MRTS16 Landscape and Revegetation Works (MRTS16) and shall include:

e Bulk density

e Organic matter

o Wettability

e pH Electrical conductivity

e Extractable Phosphorus content

e Permeability

o Texture

e Water repellence (hydrophobicity)

e Dispersion

e Exchangeable Calcium, Magnesium

e Calcium/Magnesium ratio

e Exchangeable Sodium percentage

e Exchangeable Potassium, Aluminium

o Effective cation exchange capacity

o - If EC > 1.2 dS/m — Soluble Chloride*
o - If EC > 1.2 dS/m — Extractable Sulfur*.

Note: * not included when testing manufactured topsoil

5.2.7.2 Subsoil
Subsoil sampling shall comply with the following requirements:
e Samples shall be representative of the subsoil type (i.e. no mixing different soil types or topsoils)

e One test per subsoil type
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e Composite samples shall include 10 sub-samples
e Approximately 1 kg of sample shall be collected
Laboratory analysis shall be undertaken in accordance with relevant Forms outlined in MRTS16 and include:
e Wettability

e pH

e Electrical conductivity

e Texture

e Water repellence (hydrophobicity)

e Exchangeable Calcium

e Exchangeable Magnesium

e Calcium/Magnesium ratio

e Exchangeable Sodium percentage

e Exchangeable Potassium

e Exchangeable Aluminium

o Effective cation exchange capacity.

5.2.8 Land stabilisation and erosion management

Prior to commencement of rehabilitation, disturbed areas shall be reshaped to a stable form and align with
the surrounding natural landforms. Access tracks may not require rehabilitation under this management plan
unless it forms part of the terms of use. Disturbed surface areas will be roughened to reduce the effects of
compaction, allowing for natural regeneration processes to occur.

Natural drainage patterns shall be reinstated as close to pre-disturbance as reasonably possible. Where
natural drainage patterns cannot be re-established, drainage control measures shall be implemented. Any
drainage control measures must take into consideration the potential for erosion from channelled runoff.
Erosion and sediment control measures shall be developed in line with the requirements of erosion and
sediment control plan.

Slope lengths and angles shall be compatible with the surrounding landscape, suitable for the proposed land
use and resistant to erosion. Reconstructed landforms shall be left with a relatively natural profile to allow for
topsoil placement and re-spreading.

The watercourses and drainage line embankments should be reprofiled and rock protection placed where
required. Binders suitable for cold spray application may also be applied to stabilise mulched and seeded
surfaces on banks in areas of high-risk erosion.

5.2.9 Ripping prior to placement of soil

Ripping may be required to reduce compaction and allow infiltration of rainfall into rehabilitated areas. This
shall include:

¢ Removal of any hardstand material (i.e. gravel)

o Deep ripping of compacted areas such as hardstand and laydown areas shall take place after land
stabilisation and prior to the placement of topsoil

o Deep ripping shall take place across the natural slope (i.e. parallel to contours) to reduce overland flow
velocity and mitigate erosion, at a depth of approximately 0.1 m. Highly compacted areas such as
hardstands, laydowns and temporary access tracks may need to be ripped to a greater depth of 0.3 m if
possible, with available machinery
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5.2.10 Topsoil and vegetation dispersal

Following ripping, topsoil and vegetation shall be redistributed across the area in accordance with the
following steps:

e The source stockpile used during rehabilitation shall comprise topsoil taken from the area or from within
similar types of soil and vegetation

e Recovery and dispersal of any soil shall not occur if the stockpiles are in a saturated condition.

e Topsoil shall be respread to a depth of approximately 100 mm where volumes permit. Where an excess
of topsoll exists, a greater depth of soil may be respread

e Spreading of topsoil should occur from the far edge of the disturbed area (i.e. further from the access
point), progressively moving inwards as to reduce the risk of compaction and destruction of seed bank

e Topsoil shall tie in evenly to the natural slope and adjacent vegetation to mitigate erosion risk

5.2.11 Fauna habitat return

Notable fauna habitat features (e.g. boulders, large logs, vegetation with hollows) shall be placed across the
rehabilitation area. This shall be planned to minimise compaction and destruction of seed bank from
equipment. For example, in large laydown yards, an access track may be left to provide access for
placement of fauna habitat and then rehabilitated (i.e. ripped and topsoil placed) as the last item for
completion.

Prior to moving any stockpiled rocks or logs for use in rehabilitation they shall be inspected to ensure there
are no resident fauna. Any identified fauna shall be removed and relocated by a qualified fauna handler.

5.2.12 Revegetation

Revegetation shall be performed using hydromulching techniques as outlined below.
e Revegetation to be undertaken by a suitably qualified and experienced contractor.
e Mark out the areas to be rehabilitated.

e Weed eradication prior to undertaking revegetation works.

e Calculate material requirements for rehabilitation works well in advance of work commencement (noting
there may be a requirement to propagate certain plant species)

e Contact nursery/seed providers to ascertain the availability of seed for use in rehabilitation work

e Nursery/seed providers must provide proof of ‘local providence’ for all material. A record of providence
should be maintained by the contractor undertaking the work. Where possible, local provenance is within
100 km of the site.

e Apply hydromulching material to revegetation areas (100% cover on areas to be revegetated) at the
minimum application rate as per the nominated product requirements. Hydromulch shall not be applied
under the following weather conditions:

- Temperature is higher than 35°C

- Winds exceed 15 km/hr

- Where, in the opinion of the Superintendent the surface is too wet
- During rain periods or when rain appears imminent

Specific hydromulch details are provided below:

e Endemic grass species should be used with the goal of surface stabilisation through over-seeding the
rehabilitation area with endemic grass species.
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e Seeding rate should be sufficient for germination and sustainable cover of approximately 1,000 plants
per hectare, per riparian zone.

e A minimum of four different native/endemic grass species should be used from
e Table 8.

e Bonded fibre matrix to be provided as a minimum. 6-month functional longevity, minimum application
rate of 5,000 kg/ha (500 g/m2) and minimum wet thickness of 5 mm.

e Apply hydromulching material to rehabilitation areas (100% cover on entire rehabilitation footprint) at the
minimum application rate as per the nominated product requirements.

Table 8 Suitable plant species for rehabilitation of disturbed areas

Forb Indigofera spp

Forb Glycine tabacina Glycine

Forb Galactia tenuiflora Galactia

Forb Tephrosia juncea Pink tephrosia
Forb Grewia retusifolia Dog's balls

Grass Sehima nervosum Queensland Bluegrass
Grass Heteropogon contortus Black Speargrass
Grass Heteropogon triticeus Giant spear grass
Grass Bothriochloa bladhii Forest bluegrass
Grass Themeda triandra Kangaroo Grass
Grass Cynodon dactylon Green couch

5.2.13 Site maintenance

Maintenance of rehabilitation areas will be required to achieve project objectives. The following maintenance
and obligations that will be required are as follows:

e Establishment phase maintenance of rehabilitation areas

e Ongoing maintenance of rehabilitation areas.

5.2.13.1 Establishment phase maintenance

After rehabilitation is established the following minimum maintenance tasks shall be undertaken for the first
12 weeks after completion of rehabilitation:

e Any combination of water truck, hand watering and/or temporary irrigation system shall be utilised to fully
establish the plants and grass within the project.

e Inspection for declared weed species should be undertaken every four months by personnel experienced
in weed identification and control should be undertaken as necessary using appropriate control
techniques.

202108 | Site-based Land and Pest Management Plan | 14/09/2022 Page 24



——Terra

REPORT e  SOLUTIONS

e Inspection of watercourses to ensure weather has not caused any degradation of the rehabilitation works
in these areas and undertake restoration works where required.

5.2.13.20ngoing maintenance

Once established, the following site maintenance activities will be undertaken:

e Site inspection for declared weed species should be undertaken every four months by personnel
experienced in weed identification and control should be undertaken as necessary using appropriate
control techniques.

¢ Inspection of watercourses to ensure weather has not caused any degradation of the rehabilitation works
in these areas and undertake restoration works where required.
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6 MONITORING

Monitoring will be undertaken by a separate representative appointed by Gilmour and undertaken every
three months until the end of the Defects Liability Period. Pest flora and fauna monitoring will be ongoing and
undertaken annually after the end of the Defects Liability Period. Monitoring requirements are detailed in

Table 9.

Table 9  Monitoring requirements

Photographic points

Two points for each watercourse or drainage featured restored will
be established and marked with star pickets

Assessed visually by observing each monitoring site for signs of

Soil stability erosion.
Groundcover establishment will be assessed by randomly placing
five 1x1 m plots at 10 sites within the rehabilitation areas where
hydromulching is proposed recording the following:

Groundcover

e  Species present and individual percent cover litter percent cover

e Rock percent cover cryptogam percent cover bare earth percent
cover.

Flora and fauna pests

Assess visually for:

e Pestactivity (e.g. sighting’s, pest damage etc)
e Presence and location of declared weeds

e Weed infestations in disturbed areas.
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7 PERFORMANCE AND COMPLETION CRITERIA AND
CORRECTIVE ACTIONS

Monitoring results will be used to determine if the following performance criteria are met, as interim outcomes
and targets, prior to completion criteria being achieved. These criteria provide an indication of the success of
the management measures being implemented and serve as a trigger values where failure to achieve will

result in the implementation of corrective actions. Performance and completion criteria and corrective actions

are detailed in Table 10.

Table 10 Performance and completion criteria and corrective actions

Landform

Final landform is stable and

land surface contours within
riparian areas are consistent
with the adjacent areas

At completion of
rehabilitation maintenance
period

Installation or repair of
erosion and sediment
control measures where
erosion or stabilisation
issues are identified.

Endemic
groundcover

Land is vegetated with
groundcover (>70%
groundcover comprising of
preferred endemic species)
which is not a declared
weeds species and is
established and self-
sustaining

At completion of
rehabilitation maintenance
period

Removal of weeds where
undesirable species are
present

Suitability

Land is fit for purpose
(grazing pasture, bank
stabilisation)

Safe for humans and wildlife

At completion of
rehabilitation maintenance
period

All of the above

Flora and fauna
pests

No declared weeds or new
weed infestations

No new pest animal activity

At completion of the
rehabilitation maintenance
period and annually
thereafter.

e Removal of declared

weeds and new weed

infestations

e Identify and implement

fauna pest

management specific

actions
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8 QUALITY REQUIREMENT

8.1 Post rehabilitation inspections

Following the completion of rehabilitation works and prior to demobilisation from site, rehabilitated areas shall
be inspected by a suitable qualified and experienced representative familiar with Project requirements (e.qg.
environmental manager or equivalent). The purpose of the inspection will be to record and sign off that works
have been completed generally in accordance with this DRMP. If rehabilitation works are considered not to
meet the requirements outlined in this DRMP, corrective actions shall be agreed and recorded. Corrective
actions shall then be implemented by the responsible Contractor with a follow up inspection completed to
certify the rectification works were completed to the required standard.

8.2 Hold points

Table 11 identifies the required hold points and required inspections.

Table 11 Monitoring requirements

Quality Submission of all quality control 10 working Hold Point Superintendent

control documentation including management days
plans and inspection and testing plans

Revegetation Submission of revegetation contractor 10 working Hold Point Superintendent
qualifications days

Survey Submission of proposed land to be 10 working Hold Point Superintendent
revegetated days

Weed Submission of proposed method for weed 10 working Hold Point Superintendent
eradication eradication days

MSDS to be 10 working days 10 working Hold Point Superintendent
provided days

Seed Mix Submission of seed mix for approval 10 working Hold Point Superintendent
days

On site mark On site mark out of areas of re 10 working Hold Point Superintendent
out days
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9 COMPLETION REPORT

9.1 Rehabilitation works completion

Contractor is to notify the Superintendent immediately on completion of the works for inspection by a suitably
qualified appropriate representative. A rehabilitation completion report with suitable records is also to be
provided to the superintendent within five days following the completion of the rehabilitation works.

9.2 Rehabilitation maintenance period completion report

Following completion of the revegetation maintenance period (which shall correspond to the Contract
Defects Liability Period), a rehabilitation completion report demonstrating compliance of the revegetation
works against the completion criteria in Section 8 shall be developed by a suitably qualified ecologist
engaged by the Contractor and submitted to the Superintendent.

The completion report will be submitted by Gilmour to relevant OCG under conditions of approval.
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Appendix A

DAF weed fact sheets
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Bellyache bush

Jatropha gossypiifolia

Restricted invasive plant

Bellyache bush is often confused with castor oil plant
(Ricinus communis). Both plants are frequently found in
the same area.

Bellyache bush has been recognised in Australia as a
Weed of National Significance.

Itis generally acknowledged that the shallow root

system and canopy cover of bellyache bush precludes
growth of other plants, often outcompeting native
vegetation and reducing pasture growth. Dense
infestations may occur on river flats and other areas of
good loamy soil. Bellyache bush has taken over extensive
sections of river frontage in several locations, reducing
biodiversity and increasing mustering costs.

277 Queensland
> Government




The fruits of bellyache bush are poisonous to humans and
animals. The toxic substance is a toxalbumin which,

when eaten, leads to symptoms of gastroenteritis and

the eventual death of some animals. There have been
many stock deaths reported due to bellyache bush
poisoning, mainly in times of severe drought.

Legal requirements

Bellyache bush is a category 3 restricted invasive plant
under the Biosecurity Act 2014. 1t must not be given away,
sold, or released into the environment. The Act requires
everyone to take all reasonable and practical steps to
minimise the risks associated with invasive plants under
their control. This is called a general biosecurity obligation
(GBO). This fact sheet gives examples of how you can meet
your GBO.

At a local level, each local government must have a
biosecurity plan that covers invasive plants in its area.
This plan may include actions to be taken on certain
species. Some of these actions may be required under
local laws. Contact your local government for

more information.

Description

Bellyache bush is a squat, thick-stemmed shrub

2.5—4 m tall developing from a short, single-stemmed
plant with three or four young leaves sprouting from the
top. Young leaves are deeply divided into three rounded
lobes, and are purple coloured and sticky. Older leaves are
bright green, about 10 cm in diameter, and may have up to
five lobes, the edges covered in coarse, dark brown hairs.

The flowers are small, red with yellow centres, and found
in small clusters throughout the upper part of the plant.
Seed pods are smooth and oval, about the size of a cherry
and 12 mm across; they contain three to four seeds about
8 mm long.

Castor oil plant is similar but usually taller than bellyache
bush. The leaves are larger and clearly different, with
more lobes (seven to nine) which are much more pointed.
Flowers and fruit are on an obvious spike near the top of
the plant. Fruit are covered with soft spines and are

2.5 cm across, much larger than those on bellyache bush.

Life cycle

Bellyache bush flowers throughout the year when moisture
is adequate. The seeds germinate during October to
December.

Methods of spread

Spread by fruit eating birds, water, livestock and by people
on machinery and for use is an ornamental plant.

Habitat and distribution

A native of tropical America, bellyache bush was
sometimes grown as a garden plant. It has escaped and
become naturalised in various areas of north Queensland.
A number of infestations occur throughout the remainder
of Queensland. It is usually common along riverbanks

and roadsides.

Control
Managing bellyache bush

The GBO requires a person to take reasonable and
practical steps to minimise the risks posed by bellyache
bush. This fact sheet provides information and some
options for controlling bellyache bush.

Mechanical control

As bellyache bush is shallow rooted, grubbing the plant by
hand is effective. Repeated slashing of infested areas will
help reduce density.

Grazing management

A healthy pasture consisting of large numbers of perennial
grasses can effectively inhibit orincrease time for an
infestation to develop. Pasture management to maintain
ground cover post treatment significantly reduces
seedlings survival through competition.

Fire

High mortality rates using fire have been observed in the
field, but only when there is a sufficient fuel load to carry a
fire through a bellyache bush infestation.

Herbicide control

The herbicides currently registered for bellyache bush
are listed in Table 1. Testing has shown several others
to be effective against bellyache bush; they have been
submitted for registration.

Further information

Further information is available from your local
government office, or by contacting Biosecurity
Queensland on 13 25 23 or visit biosecurity.qld.gov.au.
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Table 1. Herbicides for the control of bellyache bush

Situation

Herbicide active ingredient

Comments

Metsulfuron-methyl 28 g/L
(e.g. Zelam Brush Weed)

Agricultural non-crop 'Fluroxypyr as mhe 200 g/L 0.5L/100L Thoroughly wet plants and apply
areas, and rights-of-way, (e.g. FMC Fluroxypyr 200 when actively growing.
commercial and industrial | Herbicide)
areas, forests and
pastures! 'Fluroxypyr as mhe 400 g/L 0.25L/100L

(e.g. Comet 400)
Agricultural non-crop 'Fluroxypyr as mhe 333 g/L 0.33L/100L Thoroughly wet plants and apply
areas, commercial and (eg. Starane Advanced) when actively growing.
industrial areas, forests
(including softwood
plantations), pastures and
rights-of-way
Forestry (softwood 0.6-1.8 L/ha Boom application
plantations), roadsides, Pre-plant spray operations in
industrial areas and forestry or general broadleaf weed
rights-of-way! growth.
Forestry 0.6-1.8 L/ha Boom application
(softwood plantations) Post-plant spray operations.

Ground based directional spraying
to the inter-row zone only in forestry.

Native pastures, Metsulfuron-methyl 600 g/kg | 10 g/100 L + Thoroughly wet plants and apply
rights-of-way, commercial | (e.g. Associate) penetrant when actively growing.
and Industrial areas

Triclopyr as Butotyl 75 g/L + 0.25L/100L Spray just before flowering when

plantis in full leaf and actively
growing.

Native pastures,
rights-of-way, commercial
and industrial areas

Metsulfuron-methyl 600 g/kg
(e.g. Associate)

1g/1L+Pulse
2 mL/L
PERMIT 13707
(expires
30/09/2022)

Apply 4 mL/m height as foliar
application using a gas or

splatter gun. Treat actively growing
plants with fully expanded leaves
after storms. This will allow the
mass germination to occur and be
treated in the same pass. Seedlings
underneath plants will be treated
indirectly. Apply mixture to foliage in
arc across plant such that all leading
branches have had at least some of
their leaves contact with herbicide.

Notes

! Products containing fluroxypyr have a 7-day withholding period in agricultural situations before grazing or cutting for stockfeed.

Read the label carefully before use. Always use the herbicide in accordance with the directions on the label.
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This fact sheet is developed with funding support from the Land Protection Fund.

Fact sheets are available from Department of Agriculture and Fisheries (DAF) service centres and our Customer Service Centre (telephone 13 25 23). Check our website

at biosecurity.qld.gov.au to ensure you have the latest version of this fact sheet. The control methods referred to in this fact sheet should be used in accordance with the
restrictions (federal and state legislation, and local government laws) directly or indirectly related to each control method. These restrictions may prevent the use of one or
more of the methods referred to, depending on individual circumstances. While every care is taken to ensure the accuracy of this information, DAF does not invite reliance
upon it, nor accept responsibility for any loss or damage caused by actions based on it.

© The State of Queensland, Department of Agriculture and Fisheries, 2020. 03/20



Chinee apple
Indian jujube

Ziziphus mauritiana

Restricted invasive plant

Dense infestations of chinee apple (or Indian jujube)
create impenetrable thickets that seriously hamper

stock management and reduce pasture production and
accessibility. Mature trees produce large quantities of fruit
that are readily eaten by stock, feral pigs, wallabies and
birds, which assists the spread of the seed. Damage to top
parts of the plant usually ensures vigorous regrowth from
lignotubers or cut roots.

Legal requirements

Chinee apple is a category 3 restricted invasive plant
under the Biosecurity Act 2014. It must not be given

away, sold, or released into the environment. The Act
requires everyone to take all reasonable and practical
measures to minimise the biosecurity risks associated
with invasive plants under their control. This is called a
general biosecurity obligation (GBO). This fact sheet gives
examples of how you can meet your GBO.

' f? Queensland
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At a local level, each local government must have a
biosecurity plan that covers invasive plants in its area.
This plan may include actions to be taken on certain
species. Some of these actions may be required under
local laws. Contact your local government for more
information.

Description

Chinee apple is a large shrub or small spreading tree

up to 8 m high and 10 m in canopy diameter. The plants
are densely branched, from ground level in some cases.
Stands of chinee apple grow as open forests or form
thorny thickets along waterways. Branches are zig-zag in
shape and have a leaf and a thorn at each angle.

Leaves are rounded, glossy green on top and almost white
underneath, and grow on alternate sides of the branches.
Flowers are small and inconspicuous, greenish-white and
emit an unpleasant smell. The edible fruits are similar in
size and structure to a cherry, but pale yellow or orange
when ripe.

Life cycle

Flowering occurs mostly from January-June with fruit
developing from February onwards. The seeds germinate
during the summer wet season but the tree can also
regrow from damaged roots.

Methods of spread

Mostly spread by animals and birds eating the seeds in
the fruit.

Habitat and distribution

Chinee apple is native to southern Asia and eastern Africa.
It was first recorded in the Torres Straits in 1863 and in
Townsville in 1916.

The species is widespread in north Queensland, mainly in
the areas surrounding towns associated with mining early
this century. The largest areas of dense chinee apple are
around Charters Towers, Mingela, Ravenswood, Townsville
and Hughenden, but the plant also occurs around many
other towns in north and central Queensland.

Chinee apple is generally restricted to the seasonally

dry tropics with an annual rainfall ranging from 200 to
more than 1000 mm. During the dry season, the plant
drops most of its leaves in response to water stress but
rapidly produces new leaves with the opening rains of the
wet season. Although the species does have a tendency
to spread along watercourses in the drier regions, it is
also capable of growing into dense stands on dry,
exposed hillsides.

Chinee apple occurs in a wide range of soil types in
association with different vegetation groups. It has
successfully established on coarse-textured, gravelly
mullock heaps; deep coarse-textured sands; deep alluvial
soils; shallow-surfaced solodic soils; and cracking

clay soils. The pattern of spread away from the towns

has shown no marked preference for any soil type or
vegetation association.
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The major factor that appears to affect the growth of
chinee apple is the density of the associated vegetation.
Chinee apple does not establish successfully under

the canopy of other trees and the species is normally
restricted to areas that have sparse tree cover or where the
other tree vegetation has been removed.

The old mining centres provided ideal conditions for
establishment of chinee apple with the removal of all trees
for pit timber and fuel.

Control

Managing chinee apple

The GBO requires a person to take reasonable and
practical measures to minimise the risks posed by chinee
apple. This fact sheet provides information and some
options for controlling chinee apple.

Effective control of chinee apple can be achieved through
a combination of mechanical and herbicide treatments,

or by herbicide treatment alone. All areas treated must be
periodically checked and any regrowth treated or the initial
treatment efforts will be wasted. Follow-up is essential to
ensure a successful control program.

Mechanical control

Dense infestations can be initially cleared by stick raking,
ripping or using a cutter bar (if the terrain and soil type
permit). Remaining broken and exposed stems should

be treated by basal bark spraying as soon as possible
following clearing.

In order to ensure a successful control program, regrowth
must be sprayed.

Cultivation and planting crops or improved pasture will
assist in the prevention of re-infestation. Herbicide
treatment of regrowth should still be carried out and
maintained so the initial program is not wasted.

Fire will cause some damage to the plant but regrowth is
normally rapid and few plants are killed. Seedlings may be
more susceptible to fire but mortality declines rapidly once
they reach more than 30 cm in height.

Herbicide control

The methods of chemically treating chinee apple are
described below. The herbicides registered for these
methods are listed in Table 1.

Basal bark spray

For stems up to 15 cm in diameter, carefully spray
completely around the base of the plant to a height of
40 cm above ground level. It is important to thoroughly
spray into the crevices of multi-stemmed plants.

Larger trees may be controlled by spraying to a greater

height, up to 100 cm above ground level. The best time
for treatment is during autumn when plants are actively
growing and soil moisture is good.



Cut stump treatment

At any time of year, cut the stems off horizontally as

close to the ground as possible and immediately (within
15 seconds) swab or spray the cut surfaces and associated
stem with the herbicide mixture.

until sufficient rainfall moves the herbicide into the root
zone. Do not use residual herbicides within a distance of
twice the height of desirable trees.

Further information

Soil application

Apply granules over an area extending from the main stem

Further information is available from your local
government office, or by contacting Biosecurity

to 30 cm outside the canopy drip line to cover the main
part of the root system. Treated plants will not be affected

Table 1. Herbicides for the control of chinee apple

Situation

Agricultural
non-crop
areas,
commercial
and industrial
areas, fence
lines, forests,
pastures and
rights-of-way

‘ Herbicide

Triclopyr 240 g/L and Picloram
120 g/L (e.g. Access®)

‘Rate
1L/60 L diesel

Queensland on 13 25 23 or visit biosecurity.qld.gov.au.

‘Comments

Thoroughly spray all crevices. Basal bark
spray plants up to 15 cm basal diameter.
Cut stump plants greater than 15 cm basal
diameter. For cut stump, spray immediately
after cutting (consult label).

Fluroxypyr 200 g/L
(e.g. Acclaim®, Flagship® 200)

3 L/100 L diesel

Basal bark plants with up to 15 cm basal.
diameter. Treat circumference of stem to

Fluroxypyr 333 g/L
(e.g. Starane® Advanced,
Fluroken 3339)

1.8 L/100 L diesel

a height of 45 cm from the ground. For cut
stump, treat plant up to 15 cm diameter and
spray immediately after cutting (consult
label).

Fluroxypyr 400 g/L
(e.g. Comet® 400, Decoy 400°)

1.5 L/100 L diesel

Triclopyr 600 g/L
(e.g. Invader® 600®, Garlon*
600, Redeem® 600)

1L/60 L diesel

Basal bark plants up to 5 cm basal diameter.
Cut stump plants up to and in excess of
basal bark diameter. Spray immediately
after cutting (consult label).

Agricultural
non-crop
areas,
commercial
and industrial
areas, fence
lines, forests,
pastures and
rights-of-way

Triclopyr 300 g/L and Picloram
100 g/L (e.g. Conqueror®,
Fightback®)

350 mL/100 L water

Spray plants and seedling regrowth up to
2 m tall. Spray when plants are actively
growing and cover foliage thoroughly to the

Triclopyr 300 g/L, Picloram
100 g/L and Aminopyralid 8 g/L
(e.g. Grazon® Extra)

350 mL/100 L water

point of run-off (consult label).

Add a wetting agent e.g. BS-1000 or similar
at 100 mL/100L water for best results
(consult label).

Grazing
pastures,
forests

Picloram 20 g/kg
(e.g. Tordon™ granules)

35-45 g/m?

Treat before growth begins or during
vigorous growth when rainfall is expected
(consult label).

Read the label carefully before use. Always use the herbicide in accordance with the directions on the label.
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This fact sheet is developed with funding support from the Land Protection Fund.

Fact sheets are available from Department of Agriculture and Fisheries (DAF) service centres and our Customer Service Centre (telephone 13 25 23). Check our website

at biosecurity.qld.gov.au to ensure you have the latest version of this fact sheet. The control methods referred to in this fact sheet should be used in accordance with the
restrictions (federal and state legislation, and local government laws) directly or indirectly related to each control method. These restrictions may prevent the use of one or
more of the methods referred to, depending on individual circumstances. While every care is taken to ensure the accuracy of this information,

DAF does notinvite reliance upon it, nor accept responsibility for any loss or damage caused by actions based on it.
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Leucaena

Leucaena leucocephala

Established stands of leucaena form dense thickets,
hindering the movement of wildlife and excluding all other
plants. These thickets can also descrease visibility along
roadsides. Leucaena has been planted for fodder in many
tropical areas of the world, including Queensland where
an introduced stomach bug prevents ruminant problems,
but horses lose hairif too much is eaten. Leucaena is also
used for shade, firewood and as a soil stabiliser. Unless
itis heavily grazed or otherwise controlled, itis able to
rapidly spread to adjacent areas.

Native to Central and South America, leucaena is also
listed as a weed in New Guinea, Hawaii, western Polynesia
and the United States. Leucaena has naturalised

Invasive plant

throughout many areas of the Australian mainland and on
a number of off-shore islands. Leucaena has been seen to
invade many disturbed sites and creek lines and may have
suppressed the regeneration of native species.

Legal requirements

Leucaena is not a prohibited or restricted invasive

plant under the Biosecurity Act 2014. However, by law,
everyone has a general biosecurity obligation (GBO) to
take reasonable and practical steps to minimise the
risks associated with invasive plants under their control.
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Local governments must have a biosecurity plan that
covers invasive plants in their area. This plan may include
actions to be taken on certain species. Some of these
actions may be required under local laws. Contact your
local government for more information.

Description

Leucaena is a shrub growing up to about 6 m high.
Leaves are about 25 cm long and bipinnate, with dull,
greyish-green leaflets. Flower heads are spherical and
creamy yellow in colour on short stalks about 5 cm long.
Flattened pods up to 15 cm long occur in dense clusters,
each pod containing around 20 flat glossy-brown seeds
that scatter when ripe.

Control

Small individual plants may be manually removed, taking
care to remove the roots. Controlled grazing before it
grows out of cattles’ reach controls it. On larger specimens
or infestations, this option will probably not be feasible.

Table 1. Herbicides for the control of leucaena

Herbicide

Situation

Herbicide control

There are no herbicide products specifically registered

for the control of leucaena in Queensland. However, a
permit held by the Department of Agriculture and Fisheries
allows people generally to use some herbicide products

to control leucaena as an environmental weed in various
situations.

See Table 1 for the treatment options in situations allowed
by the permit.

Prior to using the herbicides listed under this permit
(PER11463) you must read or have read to you and
understand the conditions of the permit. To obtain a
copy of this permit visit apvma.gov.au.

Further information

Further information is available from your local
government office, or by contacting Biosecurity
Queensland on 13 25 23 or visit biosecurity.qld.gov.au.

Registration Comments

details

Agricultural non-crop areas,
commercial and industrial
areas, fence lines, forestry,
pastures and rights-of-way

Triclopyr (240 g/L) +
picloram 120 g/L
(e.g. Access®)

1L per60Ldiesel

Registered

Basal bark (for plants with stem
diameter<5 cm)

Registered

Cut stump method
Plants up to and in excess of
basal bark size

Non-crop areas including
native vegetation,
conservation areas, gullies,
reserves and parks

Picloram 47.7 g/L +
aminopyralid 4.47 g/L
(e.g. Vigilant I1)

Apply a layer of
product 3-5 mm
thick over cut surface

Cut stems no higher than 10
cm above ground level. Stems
greater than 20 mm in diameter,

apply 5 mm thick. In multi-stem
plants treat at least 80% of
stems including all main stems.

Non-agricultural areas,
domestic and public service
areas, commercial and
industrial areas, bushland/
native forests, roadsides,
rights-of-way, vacant lots,
wastelands, dunal and
coastal areas

Triclopyr300 g/L +
picloram 100 g/L
(e.g. Conqueror)
or

Triclopyr300 g/L +
picloram 100 g/L +
aminopyralis 8 g/L
(Grazon Extra)

350 mL/100 L water

APVMA permit | Foliar spray, seedlings only

PER11463 A permit is required for Shires
(Permit expires | of Caboolture, Caloundra,
30/06/2023) Maroochy, Noosa and Pine

Rivers because of environmental
concerns with picloram

Read the label carefully before use. Always use the herbicide in accordance with the directions on the label.

-_—
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This fact sheet is developed with funding support from the Land Protection Fund.

Fact sheets are available from Department of Agriculture and Fisheries (DAF) service centres and our Customer Service Centre (telephone 13 25 23). Check our website

at biosecurity.qld.gov.au to ensure you have the latest version of this fact sheet. The control methods referred to in this fact sheet should be used in accordance with the
restrictions (federal and state legislation, and local government laws) directly or indirectly related to each control method. These restrictions may prevent the use of one or
more of the methods referred to, depending on individual circumstances. While every care is taken to ensure the accuracy of this information, DAF does not invite reliance

upon it, nor accept responsibility for any loss or damage caused by actions based on it.

© The State of Queensland, Department of Agriculture and Fisheries, 2020.
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Mimosa bush

Acacia farnesiana

Mimosa bush can spread readily and grow quickly. As
it often forms thorny thickets, it can be a considerable
nuisance during mustering and can also hinder stock
access to water.

Mimosa does offer shade in open downs country and can

be useful as a supplement to grass during the dry season.

It may therefore be a useful plant in some areas if its
spread can be controlled to prevent thicket formation.
The maintenance of healthy pasture competition is the
best mechanism to achieve this.

Invasive plant

Legal requirements

Mimosa bush is not a prohibited or restricted invasive
plant under the Biosecurity Act 2014. However, by law,
everyone has a general biosecurity obligation (GBO) to
take reasonable and practical steps to minimise the
risks associated with invasive plants under their control.

Local governments must have a biosecurity plan that
covers invasive plants in their area. This plan may include
actions to be taken on certain species. Some of these
actions may be required under local laws. Contact your
local government for more information.
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Description

Mimosa bush is a rounded shrub or small tree generally
growing 2-3 m high, occasionally to 5 m. It often forms
thorny thickets, and is nearly always multi-stemmed.
The branches grow in a zigzag shape and are usually a
grey-brown colour with prominent white spots.

Leaves are a ferny type, with 1-6 pairs of leaf ‘branches’
each with 5-20 pairs of narrow, rounded leaflets 4—8 mm
long. Leaves are sometimes more of a yellowish green than
a pure green. Thorns are found in pairs at the base of each
leaf and can grow up to 10 cm long.

Golden yellow to orangeish flowers are ball-shaped, about
1 c¢cm across, and grow on stalks, usually two stalks at

the base of each leaf. Flowers develop into clusters of
cigar-shaped pods, slightly curved and up to 6 cm long.
The pods are dark brown or black and woody at maturity,
with seeds embedded in the pith. Pods do no split open
and tend to stay on the plant for a length of time.

Mimosa bush can be confused with the declared
weeds mesquite (Prosopis spp.) and prickly acacia
(Vachellia nilotica), particularly when young (see the
‘identification of prickle bushes’ fact sheet from
biosecurity.qld.gov.au).

Distribution

Mimosa bush, a native of central and south America, is
naturalised in Australia. Mimosa bush is widespread in
Queensland, and found in all but the wettest and driest
parts of the State. Seeds sprout readily and plants grow
rapidly. Mimosa bush does well in dry localities and on
loamy or sandy soils, forming thickets along watercourses.
Mimosa bush withstands drought well, is readily eaten by
stock, and has good regrowth after grazing.

Mimosa bush is not a long-lived plant. It is readily attacked
by many native insects and is prone to dieback on an
irregular basis. In some parts of the world mimosa bush is
cultivated for perfume production.

Control

Basal bark spray

For stems up to 15 cm diameter, carefully spray completely
around base of plant to a height of 30 cm above ground
level. Thoroughly spray into all crevices. Larger trees may
be controlled by spraying to a greater height, up to 100 cm
above ground level.

The best time for treatment is during autumn when plants
are actively growing and soil moisture is good.

Cut stump treatment

At any time of year, cut stems off horizontally as close to
the ground as possible. Immediately (within 15 seconds)
swab cut surface with herbicide mixture.

Bore drains

Channels and drains must be empty of water. Spray a
one metre strip into the mud in channel or drain. Wait at
least three days for diuron to bond to mud before slowly
allowing water in again. Water must not be used

in domestic water supply or supplied to desirable shade
trees for 7-14 days after re-opening the drain.

Further information

Further information is available from your local
government office, or by contacting Biosecurity
Queensland on 13 25 23 or visit biosecurity.qld.gov.au.
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Table 1. Herbicides for the control of mimosa bush

Situation Herbicide Rate Comments
Agricultural non-crop Fluroxypyr 200 g/L Referto label for | Basal bark/cut stump
areas, commercial and (e.g. Acclaim, Fluroxypyr 200) the correct rate for | Plants up to 5 cm basal diameter
industrial areas, forestry, ' roxynyr333 g/L your product Ensure all stems on multi-stemmed
pastures and rights-of-way (e.g. Starane Advanced, plants are treated
Fluroken 333)
Fluroxypyr 400 g/L
(e.g. Comet 400, Fluroxypyr 400)
Agricultural non-crop Triclopyr 240 g/L + picloram 1L/60 Ldiesel Basal bark
areas, commercial and 120 g/L (e.g. Access®) Plants up to 5 cm basal diameter
industrial areas, fence Cut stump
lines, forestry, pastures Plants up to and in excess of basal
and rights-of-way bark diameter
Pastures, roadsides and Tebuthiuron 200 g/kg 2.0g/m?or Soil application
rights-of-way (e.g. Tebulan 200GR herbicide®, g kg/ha Application just prior to rainfall gives
Graslan herbicide®, etc) best results

(PERMIT PER13891) Avoid damage to off target species

— refer to herbicide label and permit
for product restraints and critical

comments
Powerline areas, Clopyralid present as the 500 mL of product |High volume spray
rights-of-way and triisopropanol amine 500g/L per 100 L of water | sphray when plants are actively
grassland pasture (e.g. Lontrel herbicide®, (plus non-ionic growing and in full leaf

Nufarm Archer®, Farmoz Victory |surfactant at 0.1%)

herbicide®) (PERMIT 14929) Full covering of foliage with spray is

essential

Withholding period: do not graze
treated areas, or cut for stock feed,
for seven days after application

Consult both permit and label for
critical comments

Bore drains Diuron 500 g/L Refer to product Do not apply between 1 December
(e.g. Diuron 500SQ) label and 30 March each year
Do not apply more than once per
Diuron 900 g/kg calendar year
(e.g. Diuron 900 WG) Do not open drains for 72 hours

following treatment

Do not apply if heavy rains are
predicted within three days of
application

Application should be limited to 1 m
strips along the sides of bore drains

Withholding period — do not allow
animals to drink water from treated
bore drains for three days, before
slaughter for human consumption

Read the label carefully

Read the label carefully before use. Always use the herbicide in accordance with the directions on the label.

This fact sheet is developed with funding support from the Land Protection Fund.

Fact sheets are available from Department of Agriculture and Fisheries (DAF) service centres and our Customer Service Centre (telephone 13 25 23). Check our website

at biosecurity.qld.gov.au to ensure you have the latest version of this fact sheet. The control methods referred to in this fact sheet should be used in accordance with the
restrictions (federal and state legislation, and local government laws) directly or indirectly related to each control method. These restrictions may prevent the use of one or
more of the methods referred to, depending on individual circumstances. While every care is taken to ensure the accuracy of this information, DAF does not invite reliance
upon it, nor accept responsibility for any loss or damage caused by actions based on it.

© The State of Queensland, Department of Agriculture and Fisheries, 2020. 02/20



Parkinsonia

Jerusalem thorn or jelly bean tree

Parkinsonia aculeata

Parkinsonia is native to tropical America but has spread
throughout the world as an ornamental and shade tree.

It can form dense impenetrable thorny thickets along river
courses, bore drains, floodplains and grasslands. This
makes land inaccessible for people and animals, restricts
stock access to drinking water, decreases the amount of
pasture available and excludes native vegetation.

Because of its invasiveness, parkinsonia has been

recognised in Australia as a Weed of National Significance.

Legal requirements

Parkinsonia is a category 3 restricted invasive plant
under the Biosecurity Act 2014. 1t must not be given

away, sold, or released into the environment. The Act
requires everyone to take all reasonable and practical
measures to minimise the biosecurity risks associated
with invasive plants under their control. This is called a
general biosecurity obligation (GBO). This fact sheet gives
examples of how you can meet your GBO.

Queensland
Government




At a local level, each local government must have a
biosecurity plan that covers invasive plants in its area.
This plan may include actions to be taken on certain
species. Some of these actions may be required under
local laws. Contact your local government for more
information.

Description

A hairless shrub or small tree that rarely grows any
more than 10 m high. Parkinsonia has slender green
photosynthetic zigzag branches armed with sharp spines.

Its leaves have a short, spine-tipped stalk, with leaf
branches 20-40 cm long, flattened with small, oblong
leaflets along each edge.

Flowers are yellow, fragrant, five petals, each on a long,
slender drooping stalk. Seeds are oval and hard, about
15 mm long, and borne in pencil-like pods 5-10 cm long,
constricted between the seeds.

Life cycle

Parkinsonia is fast growing and may flower in early summer
of its second or third year of growth. Once established,
flowering can occur opportunistically to exploit variable
seasonal conditions. Pods mature in late summer, float on
water and hence are readily dispersed by flood waters.

Under favourable warm and wet field conditions, most
seeds germinate within two years. However, a small
proportion of seed may remain dormant for longer periods
if it’s under heavy pasture cover, buried deeper in the soil
profile, when inundated or when insufficient rain has fallen.

Methods of spread

The pods float easily on water so can be carried long
distances in floods. Seeds can spread in mud, sticking
to vehicles, machinery and on footwear.

Parkinsonia can be spread by livestock, native and feral
animals consuming the seed, though this is more in
drought times as the pods have low palatability.

Habitat and distribution

As parkinsonia is adapted to an extremely wide range of
soil types, there is little doubt that it will continue to spread
through watercourses and adjoining areas throughout the
sub-humid and semi-arid environments of Queensland.

The most vulnerable areas are the lower Gulf of
Carpentaria region, Lake Eyre catchment especially the
Channel country, Central Queensland including coastal
areas and highlands, and Cape York.

Control

Managing parkinsonia

The GBO requires a person to take reasonable and
practical measures to minimise the biosecurity risks posed
by parkinsonia. This fact sheet provides information and
some options for controlling parkinsonia.

2 Parkinsonia Parkinsonia aculeata

Mechanical control

Initial clearing by stick raking, blade ploughing or ripping
is effective, however:

e itisrestricted to reasonably level areas away from
watercourses

e clearing will hasten seed germination, necessitating
follow-up control either mechanically or chemically

e before clearing, legislative obligations and restrictions
must be considered.

Establishing improved pasture will aid in managing
parkinsonia by competition.

Fire

Fire may be a useful tool for the management of
parkinsonia infestations. Kill rates may vary from 30% to
90% with best results obtained from slow moving fires.

Fire will destroy seedlings if sufficient fuel load is present,
but mature plants will usually survive.

Biological control

Four species of insects have been introduced into
Australia as biological control agents against parkinsonia.

Parkinsonia seed beetles (Penthobruchus germaini and
Mimosetses ulkei)

Both Penthobruchus germaini and Mimosetes ulkei are
seed beetles that attack only parkinsonia and whose
larvae destroy mature parkinsonia seeds.

Penthobruchus germaini is a small (5—- 6 mm long) brown
beetle from Argentina. It was first released in 1995 and
has established much more readily than Mimosestes.

It has established readily at all release sites and

spreads rapidly.

Penthobruchus can exert heavy pressure on parkinsonia
seeds in some areas. In the field its presence is indicated by
white eggs against a darker background of the pods. Round
holes in the pods indicate that beetles have emerged.

Mimosestes ulkei is a small (@about 5 mm long) two-tone
grey beetle from the USA. While it is established at several
sites, it does not establish as readily as Penthobruchus.

It has potential to contribute to the destruction of
parkinsonia seeds. In the field, round emergence holes are
the only external indication of its presence.

Parkinsonia leaf bug (Rhinacloa callicrates)

Rhinacloa callicrates is a small green bug (about 3 mm
long) imported from the USA. It feeds on leaves and shoots
of parkinsonia resulting in tiny round white spots where

it destroys photosynthetic tissue. It is well established
throughout Queensland.

Leaf-feeding looper (Eueupithecia cisplatensis)
Eueupithecia cisplatensis (UU) is a leaf-feeding looper
caterpillar from Argentina who was imported by CSIRO.
DAF releases commenced in 2013 and it is now widely
established throughout Queensland. The caterpillar
stage eats and damages the leaves, affecting flower and
seeding production.



Dieback research

Naturally occurring fungal pathogens have been

identified as causing dieback within many infestations

of parkinsonia across Northern Australia. Studies by the
University of Queensland and BioHerbicides Australia have
resulted in the registration of an effective bioherbicide.

Herbicide control

Herbicides for the control of parkinsonia are listed in
Table 1.

Aerial application

Aerial application is undertaken by purpose-built
applicators by helicopter. This is useful for dense, strategic
infestations although it may be expensive on a broad scale.

Foliar (overall) spray

This is an effective control method for seedlings up to
2 m tall. Spray leaf and stems to point of runoff. A wetting
agent must be used.

Basal bark spray

For stems up to 15 cm diameter, carefully spray around the
base of the plant to a height of 30 cm above ground level.
Larger trees may be controlled by spraying to a greater
height, up to 100 cm above ground level. Plants should be
actively growing and preferably flowering. Field experience
has shown that good soil moisture is essential for effective
control.

Because parkinsonia infested areas are often subject to
flooding, care is needed to ensure mud and flood debris
does not prevent spray penetration to the bark. The trunk
may need to be cleared before spraying. Addition of petrol
or A-1 jet fuel will aid penetration.

Cut stump treatment

Cut stump treatment may be performed at any time

of the year. Cut stems off horizontally as close to the
ground as possible. Immediately (within 15 seconds)
swab or spray the cut surface and associated stem with
herbicide mixture.

Soil application

Use one dose of herbicide per metre of tree height. Place
doses close to tree trunk, either with spot gun on clear
bare ground, or underground with ground injector.

Rain or sufficient soil moisture is required before herbicide
is taken up by the plant. Do not use near watercourses

or within a distance equal to at least twice the height of
desirable trees.

Stem injected encapsulated bioherbicide

Treatment occurs through drilling 8 mm holes into the
plant, inserting a bioherbicide capsule and re-sealing
the hole (1 or 2 holes and capsules per plant). The
bioherbicide causes infection, leading to severe stem
damage and eventual plant death.

Further information

Further information is available from your local
government office, or by contacting Biosecurity
Queensland on 13 25 23 or visit biosecurity.qld.gov.au.

Parkinsonia Parkinsonia aculeata
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Table 1. Herbicides for the control of parkinsonia

Situation

Herbicide

Optimum stage

and time

Comments

registered for aerial
application
(e.g. Clearview)

Agricultural Triclopyr3oo0 g/L + 3L/ha Seedlings 1-2 m high, |Aerial application
non-crop areas picloram 100 g/L or12-24 monthsold | (helicopter only)
on floodplains (e.g. Conqueror) or Use specified wetting agent
Triclopyr3o0 g/L + (consult label)
Picloram 100 g/L +
Aminopyralid 8 g/L
(e.g. Grazon Extra)
Grazing land Tebuthiuron 200 g/kg |10-15 kg/ha Any time, but needs Aerial application

moisture to activate
herbicide

Use the high rate on dense
infestations or heavy clay
soils (consult label)

Agricultural
non-crop areas,
commercial and
industrial areas,
forests, pastures
and rights-of-way

Triclopyr 300 g/L +
Picloram 100 g/L

(e.g. Conqueror) or
Triclopyr 300 g/L +
Picloram 100 g/L +
Aminopyralid 8 g/L
(e.g. Grazon Extra)

350 mL/100 L water

Seedlings less than
2 m tall and actively
growing

High volume foliar spray
Wet plant thoroughly
Use wetting agent
(consult label)

Agricultural
non-crop areas,
commercial and
industrial areas,
fence lines,
forestry, pastures
and rights-of-way

Triclopyr 240 g/L +
Picloram 120 g/L
(e.g. Access)

1L/60 L diesel

See details above
Stems upto 5 cm
diameter

Basal bark spray

Do not treat wet stems
Parkinsonia can be treated
using the alternative ThinLine
method (consult label)

See details above
Plants up to and in
excess of basal bark
size

Cut stump
Cut close to ground level and
treat immediately

Around agricutural
buildings and in

Hexazinone 250 g/L
(e.g. Velpar L, Bobcat

4 mL per spot
1 spot for each

Any time, but needs
moisture to activate

Soil application (hand
application via spotgun)

(e.g. Clearview 200 GR,
Scrubmaster)

pasture situations |SL Herbicide) shrub/tree herbicide Shrubs/trees up to 5 m high
Avoid damage to off target
species (consult label)

Grazing land Tebuthiuron 200 g/kg |1to 1.5 g/m? Any time, but needs Avoid damage to off target

moisture to activate
herbicide

species (consult label)

Grazing lands and
non-crop areas

Di-Bak Parkinsonia
Bioherbicide

Lasiodiplodia
pseudotheobromae
NTo39, Macrophomina
phaseolina NTogy4

, Neoscytalidium
novaehollandiae
QLDoo3

One or two capsules
per shrub

Any time

Consult label for directions
for use and critical comments

Read the label carefully before use. Always use the herbicide in accordance with the directions on the label.

This fact sheet is developed with funding support from the Land Protection Fund.

Fact sheets are available from Department of Agriculture and Fisheries (DAF) service centres and our Customer Service Centre (telephone 13 25 23). Check our website

at biosecurity.qld.gov.au to ensure you have the latest version of this fact sheet. The control methods referred to in this fact sheet should be used in accordance with the
restrictions (federal and state legislation, and local government laws) directly or indirectly related to each control method. These restrictions may prevent the use of one or
more of the methods referred to, depending on individual circumstances. While every care is taken to ensure the accuracy of this information, DAF does not invite reliance
upon it, nor accept responsibility for any loss or damage caused by actions based on it.

© The State of Queensland, Department of Agriculture and Fisheries, 2020.
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Prickly acacia

Restricted invasive plant

Vachellia nilotica subsp. indica (Benth) Kyal and Boatwr

Prickly acacia was introduced into Queensland for shade
and fodder. Prickly acacia infestations favour bore drains
and water courses where trees spread out onto adjacent
grassland. Trees along bore drains use valuable water,
make maintenance of bore drains more costly, and provide
seed to furtherincrease the spread of prickly acacia. As a
tree increases in size it outcompetes pasture for water.

Thorny thickets interfere with mustering, movement of
stock and access to water.

Prickly acacia is a threat to biodiversity through the
transformation of natural grasslands into thorny scrub and
woodlands. Prickly acacia also causes soil degradation by
facilitating erosion.

Prickly acacia has been recognised in Australia as a Weed
of National Significance.
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Legal requirements

Prickly acacia is a category 3 restricted invasive plant
under the Biosecurity Act 2014. 1t must not be given

away, sold, or released into the environment. The Act
requires everyone to take all reasonable and practical
measures to minimise the biosecurity risks associated
with invasive plants under their control. This is called a
general biosecurity obligation (GBO). This fact sheet gives
examples of how you can meet your GBO.

At a local level, each local government must have a
biosecurity plan that covers invasive plants in its area.
This plan may include actions to be taken on certain
species. Some of these actions may be required under
local laws. Contact your local government for more
information.

Description

Prickly acacia is a thorny shrub or small tree that typically
grows 4—5 m high and up to 10 m. The umbrella-like
canopy shape and distinctive pods are characteristic
features.

The young shrubs form dense thorny thickets, while
mature trees are usually single stemmed, with spreading
branches that have lost most of their thorns.

Bark on saplings are orange and/or green tinged. Older
trees have dark, rough bark.

Leaves are finely divided and fern-like, with four to ten
pairs of leaf branches and ten to twenty pairs of small,
narrow, green leaves on each branch. Pairs of stout thorns,
usually 1-5 cm long, grow at the base of the leaves.

Flowers are golden-yellow, ball-shaped, about 1 cm
across, grow on stems from leaf joints with two to six
flowers per group. Pods are 10-15 cm or longer, flat, with
narrow constrictions between the seeds, grey when ripe.

Life cycle

Flowering generally occurs late February and continues
through to June. Pods ripen and fall from late October
through to January. Seeds germinate after significant
rainfall in late spring and summer. Seedling growth can be
rapid and trees flower and set seed with two to three years
after germination under ideal conditions.

Methods of spread

Stock, particularly cattle, are the main agents for
dispersing seed. Seed may be viable as early as July,
even in maturing green pods. The seed takes six to eight
days travel through the gut so stock moved by road
transportation can disperse seed over large distances.
Water can also disperse pods during floods.

Habitat and distribution

There are widespread infestations of prickly acacia in
areas of north-west and central-west Queensland. The
variety of Vachellia nilotica has been cultivated in many
parts of tropical Queensland for its shade and the
fodder value of leaves and pods, and is now naturalised
in many areas.

2 Prickly acacia Vachellia nilotica

Several million hectares of the Mitchell grass plains are
infested with prickly acacia. Major areas of infestation
occur from Barcaldine north to Hughenden and west to
Longreach, Winton and Julia Creek.

Prickly acacia is also found in the lower Gulf of Carpentaria
region between Burketown and Normanton, at coastal
locations including Bowen, Ayr and Rockhampton, in the
Central Highlands and isolated occurrences elsewhere.

Prickly acacia has the potential to grow in most areas of
Queensland, and about one-third of the state is
well-adapted for prickly acacia growth.

Control

Managing prickly acacia

The GBO requires a person to take reasonable and
practical measures to minimise the risks posed by prickly
acacia. This fact sheet provides information and some
options for controlling prickly acacia.

The following strategies are recommended for landholders
to limit the spread of prickly acacia.

Map prickly acacia areas on your property before
commencing control:

e acoordinated management strategy can then
be devised.

1. Try to eliminate all prickly acacia along bore drains,
creeks and dams:

e these trees will produce seeds in most years

e one medium-sized tree can produce 175 000 viable
seeds peryear

e seeds can remain viable in the soil for at least
seven years.

2. Consider replacing open bore drains with piped water:

e trees along bore drains are the main seed producers

e additional advantages of controlled waters are
that supplements can be administered to animals
via water.

3. Clean up either least infested paddocks or seeding
trees first:

e preventing the problem is easier than curing it

e good management involves keeping some
paddocks clean.

4. Do not let cattle or sheep graze where mature pods
are available (pods ripen from October onwards):

e insects can destroy much of the seed on the ground

e cattle relish pods and spread the seed throughout
paddocks and properties.

e sheep and goats also spread prickly acacia by
regurgitating seed.

5. Incorporate strategic fencing to contain prickly
acacia:

e seeds are primarily spread by stock.

6. Run sheep instead of cattle in prickly acacia-infested
paddocks, wherever possible:

e sheep graze seedlings more heavily than cattle.



7. Quarantine cattle and sheep when moving them from
infested paddocks to clean areas:

e prickly acacia seed can take six to eight days to
pass through an animal

e seed also travels in mud packs on animals’ feet.
8. Do not let trees become thick:

e trees reduce grass production

e as many as six plants per m? may be lying dormant
in the soil underneath prickly acacia stand.

9. Do not overgraze:

® conserve perennial grasses

e agood stand of grass should reduce establishment
of prickly acacia seedlings by competing for soil
moisture and nutrients.

10. Supplement animals with nitrogen at critical stages
(e.g. lambing, weaning or in drought)

e dry Mitchell grass pastures usually have inadequate
levels of protein for optimum production, especially
in the case of pregnant and lactating animals.

When prickly acacia is removed, consider providing
supplements of non-protein nitrogen such as urea.

Mechanical control
Grubbing

Grubbing is ideal for large areas of scattered to medium
density infestations. Wheeled tractors are usually used
with a scoop or grubbing attachment. This method requires
a tractor of around 80 hp. Trees greater than 15 cm in
diameter can be difficult to grub out. Grubbing is best
undertaken from May to September or before pod drop.

Pushing

Pushing with dozers or loaders is useful for large areas
of medium density infestation. Timing of this method
should be restricted to May-September to lessen the
establishment of seedling regrowth or during drought
conditions. Massive seedling emergence may occurin
areas around permanent waters and drainage lines.

Stickraking

This technique utilises a stickrake with cutter bars
attached to the bottom of the tines. Timing should be
restricted to May-September or during drought conditions.
Costs vary depending on the density of plants, terrain,
operator skills and machinery used. This method gives
immediate results and clean country.

Double chain pulling

This method is adopted by those with high density prickly
acacia. It is effective against established stands but not
plants below 40 mm in basal diameter.

Timing is important and the technique is best applied in
the second year of drought, or before the first pod drop
coming out of drought. Chaining along drainage lines and
waterways is not recommended due to the high seed loads
and the high probability of re-establishment.

Biological control

Six insects have been introduced into Australia as
biological control agents against prickly acacia with two
of these establishing and providing some benefit. The
beetle Bruchidius sahlbergi established successfully and
is now widespread. Seed predation is generally low but
may reach up to 80% where mature pods are available.
The leaf-feeding caterpillar Chiasmia assimilis has not
established in western Queensland but is exerting
pressure on prickly acacia in coastal locations. Recent
surveys in India, Ethiopiea and Senegal have identified
potential new agents which will be subject to host-testing
studies prior

to release.

Native insect attack and dieback

Prickly acacia is attacked by native insects associated
with Australian native acacias and other native plants.
Generally, leaf-feeding, sap-sucking, root, pod and seed
feeding insects attack actively growing prickly acacia.
Bark and wood-feeding insects (including borers and
twig-girdlers) prefer stressed and dying plants. Native
insects can weaken prickly acacia and can contribute to
the death of plants when other stresses are involved.

Since the 1970s, dieback of large areas of prickly

acacia has occurred throughout western Queensland
infestations. The causal factors remain unclear but may
involve: water stress during dry seasons and drought,
high salt concentrations in soils, root predation by cicada
nymphs, and attack by insects and fungal diseases on
stressed plants. The University of Queensland is currently
undertaking dieback trials using fungal pathogens.

Herbicide control
Basal bark spray

For stems up to 10 cm diameter, carefully spray around the
base of the plant to a height of about 30 cm above ground
level. Thoroughly spray into all crevices. Large trees may
be controlled by spraying to a height of up to 100 cm
above ground level. The best time for treatment is autumn.

Cut stump treatment

At any time of the year, cut stems off horizontally as close
to the ground as possible and immediately swab or spray
the cut surface and stem with the herbicide mixture.

Soil-applied treatments

Soil-applied herbicides are taken up by the roots of plants
after rainfall. The major benefit of this method is the
speed and ease of application and suppression of new
seedlings in treated area. Prickly acacia is a deep rooted
plant with the canopy acting as a funnel for rainfall. It is
best to apply these herbicides as close to the trunk as
possible, preferably when rainfall is likely to occur

within a few months. October to January is the best
application period.

Foliar (overall) spraying

Foliar spraying of seedlings and young plants to 2 m high
may be undertaken with Starane Advanced® mixed with
water and a wetting agent. This method is a useful and
relatively cheap follow-up control option.
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Spray misting

Spray misting using horticultural mist blowers for the
foliar application of fluroxypyr based herbicides

(e.g. Starane Advanced™) to control prickly acacia is
approved under Minor Use Permit PER82366 accessible
from apvma.gov.au. Spray misting provides a cost effective
initial control treatment for high to very high density
prickly acacia infestations. It is particularly useful for rapid
treatment of dense linear stands of prickly acacia.

Stem injected encapsulated herbicide

Treatment occurs through drilling holes 10 cm apart into
the stem circumference, inserting Di-Bak G Herbicide
capsules and plugging the holes.

Bore drains (Desert Channels)

A bore drain is generally a man-made open earth channel
that carries water from a bore to a particular point such as
a stock trough or turkey’s nest dam. Heaviest infestations

of prickly acacia plants normally occur along bore drains
tending to produce a large number of pods annually. When
treating a bore drain the water needs to be temporarily
diverted away from the channels or dam for 24 hours prior
to herbicide application. Diuron is then sprayed along a

1 m strip of mud along the sides of the bore drains. The
artesian water source is to be returned slowly to the drain
72 hours after initial diuron application. Water flowing
past treated drains must also bypass house rainwater
tanks and desirable trees for seven days after reopening
the drain. To allow maximum uptake of the diuron by
prickly acacia roots the drains should not be delved for a
minimum of two weeks after treatment.

Further information

Further information is available from your local
government office, or by contacting Biosecurity
Queensland on 13 25 23 or visit biosecurity.qld.gov.au.
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Table 1. Herbicides for the control of prickly acacia

Situation

Herbicide

Comments

Agricultural
non-crop areas,
commercial
and industrial
areas, forests,
pastures and
rights-of-way

Fluroxypyr 200 g/L
(e.g. FMC Starane 200)
Fluroxypyr 333 g/L
(e.g. Starane
Advanced®)
Fluroxypyr 400 g/L
(e.g. Comet® 400)

Consult label

Triclopyr 600 g/L
(e.g. Garlon 600®)

500 mL/60L
diesel

Basal bark/cut stump

Basal bark only when plant is actively growing and up to
10 cm basal diameter; or cut stump at any time of year

and all plant sizes (swab or spray stump within 15 seconds
of cutting)

Triclopyr 240 g/L
+ Picloram 120 g/L
(e.g. Access®)

1L/60 L diesel

Any time of year

Basal bark plants up to 10 cm basal diameter; or cut stump
and all plant sizes (swab or spray stump within 15 seconds
of cutting)

and industrial
areas, rights-
of-way, around
agricultural
buildings and
public service
areas

(eg. Di-Bak G Herbicide)

Minimum two
capsules per
tree

Around Hexazinone 250 g/L 4 mL/spot, Soil applied (hand application)
agricultural (e.g. Velpar L®, 1 spot foreach |Apply October-March for best results
buildings and |Bobcat SL®) metre of height |For seedlings/bushes/trees up to 5 m tall
in pasture Avoid damage to off target species (consult label)
situations
Grazing land Tebuthiuron 1.5g/m? Avoid damage to off target species (consult label)
(e.g. Clearview 200GR®
Tebulan 200GR®)
Agricultural Fluroxypyr 200 g/L Consult label Foliar (overall) spraying
non-crop areas, | (e.g. FMC Starane 200) For seedlings and young plants up to 2 m high
commercial Fluroxypyr 333 g/L Add uptake spraying oil
and industrial | (e.g. Starane
areas, forests, |Advanced®)
pastures and |Fluroxypyr 400 g/L
rights-of-way | (e.g. Comet® 400)
Grazing land Tebuthiuron 10-15 kg/ha Aerial application
200 g/kg registered Use the high rate on dense growth or heavy clay soils
for aerial application (consult label)
(e.g. Clearview)
Diuron 500 g/L 64 L/ha Bore drains (Desert Channels)
(e.g. Diuron 500SC®) 36.5 kg/ha DO NOT apply between December and March
Diuron 900 g/kg Consult label DO NOT apply more than once per calendar year
(e.g. Diuron 900WG) DO NOT open drains for 72 hours following treatment
DO NOT apply if heavy rains are predicted within three
days of application
Application should be limited to 1 m strips along the
sides of bore drains
Withholding period — do not allow animals to drink water
from treated bore drains for three days, before slaughter
for human consumption
Forests, 700g/kg Glyphosate — |1 capsule every |Use when active plant growth is present
pastures, each capsule contains |10 cm of stem | Apply at waist height
commercial 271 mg Glyphosate circumference  |Referto critical comments (consult label)

Landholders and contractors should check if the property is situated in a hazardous area. This prevents the use of some
herbicides, as defined in the Agricultural Chemicals Distribution Control Act 1966.
Read the label carefully before use. Always use the herbicide in accordance with the directions on the label.
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