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1

Executive Summary

The Weed Management Sub-Plan has been developed to provide a high-level management framework
to control and monitor the level of weeds within the offset site. The control of weeds is consistent with
the overall conservation management goal for the offset site to enhance the biodiversity values present
and manage for in-perpetuity conservation.
Most of the M2G offset site (study area) is in moderate to good condition with the dominant vegetation
being the listed ecological community, Box Gum Woodland. There are large tracts of derived (EPBC Act
listed) grassland as well, with significant areas of woodland and grassland showing natural
regeneration. In addition to this, two Weeds of National Significance (WONS) and six declared pest
plants in the ACT were recorded on-site during surveys carried out in December 2011. The most
widespread and abundant species were Hypericum perforatum (St John’s Wort), Rosa rubiginosa
(Sweet Briar) and Rubus fruticosus species aggregate (Blackberry). Other noteworthy but undeclared
weeds recorded during this time were Marrubium vulgare (White Horehound) and Prunus sp.
An Integrated Weed Management approach will be used within a broader adaptive management
framework. Recommended control methods, which are based on best practice guidelines, are
discussed, as is the timing of their application.
ACTEW will undertake biannual monitoring of the weed distribution and abundance at the offset site by
undertaking random meander transects and vegetation quadrats (monitoring plots). The location and
abundance of weeds observed during transect and quadrat monitoring will be recorded and mapped.
This weed audit within the offset site will be the tool used to cost and implement future weed control
activities if required.
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2

Introduction

2.1

BACKGROUND

Eco Logical Australia (ELA) was commissioned by ACTEW Corporation (ACTEW) to deliver terrestrial
ecology services as required by the environmental approval process for the Murrumbidgee to Googong
Water Transfer Project (M2G).
The M2G project falls under the jurisdiction of the Commonwealth (Department of Sustainability,
Environment, Water, Population and Communities), NSW (Department of Planning), and ACT (ACT
Planning and Land Authority) Governments and has been subject to environmental assessment and
approval processes under all three jurisdictions. Project approval has been attained from all three
governments, with a considerable number of approval conditions and commitments applied.
Under the environmental approvals process, ACTEW is required to identify and provide habitat to offset
or compensate for vegetation and habitat losses predicted to arise from the construction activities
associated with the M2G pipeline. Development of an Offset Delivery Plan (ODP) is a regulatory
requirement to provide and manage the habitat identified for compensatory offset purposes.
The scope of the ODP relates solely to the establishment and on-going management of the offset site at
Williamsdale in the ACT and provides a framework to deliver best practice biodiversity outcomes and
fulfil the requirements of the environmental approvals under each legislative jurisdiction. This objective
is to be achieved through the preparation and implementation of a number of themed management subplans incorporated as Appendices within the ODP.
2.2

P URP OS E O F DO CUME NT

The purpose of the Weed Management Sub-Plan is to provide a high-level management framework for
the control and suppression of weeds at the offset site. This plan is to include management actions and
mechanisms for the monitoring of program efficacy, reporting evaluation and improvement.
2.3

S TU DY A RE A

ACTEW own a land parcel in the southern ACT (Block 1675), known here as the Williamsdale property
(or ‘the property’). The property is located just south of Williamsdale and is bounded by the Monaro
Highway to the east; the NSW border to the south; Angle Crossing Road to the north; and the
Murrumbidgee River corridor to the west (Figure 1). The property has historically been used for
moderate to light stock grazing. The property currently supports conservation areas set aside for offset
habitat and a number of essential utility infrastructure facilities, including power transmission lines
(ActewAGL); a portion of the M2G pipeline; and a power sub-station (Transgrid).
The study area contains the M2G compensatory offset habitat (offset site) of approximately 110
hectares, which is wholly contained within the Williamsdale property. The offset site has been set aside
for conservation due to its high biodiversity value; including EPBC Act listed Box-Gum Woodland,
threatened flora and fauna species and/or threatened species habitat. The majority of the offset site is
dominated by a rich diversity of native understorey species with an overstorey mixture of old growth and
rejuvenating Eucalyptus species. Rocky outcrops are widespread throughout the study area and contain
habitat for the Pink-tailed Worm Lizard (Aprasia parapulchella).
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Figure 1: Study area
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Weed Management

3

The offset site has been divided into seven management units to provide a framework for implementing
weed control activities and monitoring the condition of the offset site (Figure 2). The southern offset site
(approximately 47 ha) is comprised of management units 1-3, while the northern offset site
(approximately 63 ha) contains units 4-7. Weed management actions will be applied on a management
unit basis. For further detail on the management units, refer to the ODP.
A number of weed species were identified on site during the baseline monitoring surveys undertaken in
2011 (Figure 3 and Figure 4). The weed species of concern and the range of management actions that
have been identified to target these species are outlined in Table 1.
3.1

SUB-PLAN OBJE CTIVES

The objectives of the Weed Management Sub-Plan are consistent with the ODP objectives to manage
the offset site for biodiversity values, improve overall site condition, enhance threatened species
habitats and manage for biodiversity conservation.
The Weed Management Sub-Plan provides a mechanism to achieve these objectives by outlining:


Weed control activities to be undertaken within the offset site;



Monitoring programs to monitor weed abundance and success of weed control activities; and



A method to develop future management actions based on monitoring and reporting.
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Figure 2: Management Units
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Figure 3: Weed distribution northern offset
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Figure 4: Weed distribution southern offset
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3.2

GE NE RAL P RI NCIPLE S OF WEE D M ANAG E MENT

In line with the ACT Weeds Strategy 2009-2019 (DECCEW 2009), the treatment of Weeds of National
Significance (WONS) and declared species under the ACT Pest Plants and Animals Act 2005 (see
Table 1) will be prioritised over that of other species. This is because these species are particularly
detrimental to the natural environment, along with having adverse economic implications for agriculture
and natural area management. These species are highly invasive and have the ability to outcompete
native species (Australian Weeds Committee 2012). As such, this management plan focuses on these
species although management of the site will extend to all weed species.
ACTEW will need to engage an experience and qualified bush regeneration contractor to carry out the
weed control management actions recommended in this sub-plan, as well as ensure all necessary
licenses are obtained by the proponent and contractors before work commences in the offset site.
3.3

I NTE GRATED WE ED MANAGEME NT APP ROACH AND BEST PRACTI CE
STANDARDS

An Integrated Weed Management (IWM) approach will be used. This approach recognises the need for
sustained treatment over a long period of time using a combination of control measures (e.g. chemical,
mechanical, biological), which reduces the likelihood that herbicide resistance will occur (Buchanan
2009; McLaren 2010). The length of time of treatment is highly variable and dependent on the weed
species present and climatic conditions. An integrated approach has particular relevance to the offset
site, where the judicious use of herbicides is extremely important so as to avoid non-target impact on
native and threatened species and ecological communities. The importance of herbicide use can also
be extended to exclude drainage lines and water catchment areas where chemicals should be avoided
in place of mechanical controls.
Regular monitoring and reporting will take place (see section 4), which will enable adaptive
management to occur. Adaptive management uses site specific knowledge to inform future works
(Australian Government 2012). This approach regularly assesses management actions (i.e. weed
control) to see what’s working and what needs improvement. For areas requiring improvement, new
methods or approaches are used to see if a better outcome can be achieved. The following list outlines
best practice standards for bush regeneration (adapted from Buchanan 2009; McLaren 2010; Molonglo
Catchment Group 2012f) and how they should be applied to the offset site:









Refer to best practice guidelines for individual species (where available) and apply these to the
site bearing in mind that; a) these guidelines are usually written from an agricultural
perspective, and b) the potential for off-target damage at the offset site is generally very high
because it contains extensive areas of moderate to good quality Box Gum Woodland and
derived grasslands, as well as threatened flora and fauna species;
Ensure correct plant identification – there are many native species that look like weeds and vice
versa (e.g. Poa sieberiana (Snow Tussock) and Serrated Tussock);
Limit the creation of bare patches of soil and soil disturbance in general, since this will
encourage weeds to establish and grow – do not create unnecessary tracks with vehicles or
other machinery;
As a first option for weed control, consider methods that don’t use herbicide (e.g. hand pulling
and crowning) and which create very little soil disturbance;
When using herbicides, use the least toxic chemical whenever possible and always follow the
instructions;
When working on or near drainage lines, use an approved herbicide for this environment (e.g.
Roundup Biactive);
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3.4

Refer to Australian Pesticides and Veterinary Medicines Authority (APVMA) website
(www.apvma.gov.au) for information on off-label permits;
Apply herbicides when the plants are actively growing and prior to seed set to achieve the best
results;
Record new infestations with a GPS (have one in the vehcile at all times) and map the location
if necessary – this will help in cases where a new individual weed or infestation is seen but
treatment cannot be made straight away;
Where woody weeds are providing habitat for native birds and animals, use the drill and fill
technique to enable the structure to remain in situ while the tree or shrub dies – this will enable
the plant to provide shelter for a period of time, while giving the birds and animals a chance to
move on of their own accord;
Revegetate treated areas (even if the area is only 0.2 m x 0.2 m in size) by direct seeding (hand
broadcasting) local provenance grasses using a mix of fast growing (e.g. Austrodanthonia sp.
(Wallaby Grasses) and Bothriochloa macra (Red-leg Grass)) and slow growing (e.g. Themeda
australis (Kangaroo Grass)) species – alternatively, mulch the area to provide an immediate
cover to prevent soil erosion and suppress weed growth;
If necessary, coordinate weed control with adjoining landholders – this may be especially useful
for wind dispersed WONS, such as Serrated Tussock; and
If necessary, coordinate feral animal control with adjoining landholders – feral animals can
disperse weeds and can cause disturbances which create bare ground, thus enabling weed
species to colonise an area.
T A R GE TED S PE CI ES

A range of actions have been included in the Weed Management Sub-Plan for consideration (Table 2).
The recommended options in Table 2 draw extensively on best practice guidelines and other published
information and are likely to be most compatible with the high conservation values of the offset site.
Importantly, the Bush Regeneration Contractor should use an adaptive management approach by using
their expertise and site knowledge to modify and build on these.
Table 1: Key weed species for the offset site
Scientific name

Common name

Category*

Nassella trichotoma

Serrated Tussock

WONS and 3 and 4

Rubus fruticosus species aggregate

Blackberry

WONS and 3

Carthamus lanatus

Saffron Thistle

3

Crataegus monogyna

Hawthorn

3

Eragrostis curvula

African Lovegrass

3

Hypericum perforatum

St. John's Wort

3

Marrubium vulgare

White Horehound

Prunus sp.
Pyracantha sp.

Firethorn

4

Rosa rubiginosa

Sweet Briar

3 and 4

*WONS is Weed of National Significance; 3 means is must be contained as per the ACT Pest Plants
and Animals Act 2005 i.e. landholders must stop the spread of the species to neighbouring properties;
and 4 means it is prohibited and must not be sold or propagated as per the ACT Pest Plants and
Animals Act 2005 (ACT Parks and Conservation Service 2011).
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Table 2 Weed management options
CONTROL METHODS
SPECIES

Blackberry

TIMING
RECOMMENDED

NOT RECOMMENDED

foliar (high and low volume) spraying

grubbing

cut stump

scalping

hand pulling

cultivation

slashing

grazing by goats

brushcutting

large earth moving equipment

October-April (spraying)

granules and gels
aerial spraying
St John's Wort

competition with dense native groundcover

hand pulling

spot spraying

chipping

November-February (spraying)

grubbing
Sweet Briar

foliar spraying

grazing by domestic livestock

basal barking

October-December and March-April (spraying)
All year for cut stump and basal barking

cut stump
competition with dense native groundcover
Serrated
Tussock

Saffron Thistle

competition with dense native groundcover

hand pulling

April-October (spraying)

chipping

broadacre spraying with flupropanate

February-October (chipping)

spot spraying

forestry

competition with dense native groundcover

any method resulting in soil disturbance

© ECO LOGICAL AUSTRALIA PTY LTD
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CONTROL METHODS
SPECIES

TIMING
RECOMMENDED

NOT RECOMMENDED
April-October

hand pulling

(hand

pulling,

slashing

and

brushcutting)

foliar (high* and low volume) spraying
slashing
brushcutting
Hawthorn

hand pulling

All year for hand pulling, cut stump and drill and fill

cut stump
drill and fill
African
Lovegrass

competition with dense native groundcover

grazing by domestic livestock

November-March (spraying)**

crowning
chipping
spot spraying
high volume spraying*
slashing
brushcutting

White
Horehound

hand pulling

April-May and September-October (spraying)

crowning

April-October (hand pulling, crowning and chipping)

chipping
spot spraying
Prunus sp.

cut stump

© ECO LOGICAL AUSTRALIA PTY LTD

large earth moving equipment

September-December and March-April (spraying)

12

Appendix A – Weed Management Sub-Plan

CONTROL METHODS
SPECIES

TIMING
RECOMMENDED

NOT RECOMMENDED

drill and fill

All year for hand pulling, cut stump and drill and fill***

hand pulling
spot spraying
Pyracantha sp.

hand pulling
cut stump

large earth moving equipment

October-December and March-April (spraying)
All year for hand pulling, cut stump and drill and fill***

drill and fill
spot spraying

*high volume spraying should not occur in woodland areas or in grassland areas where there is a high cover of native species
**African Lovegrass is dormant during the cooler months but can be sprayed with flupropanate during this time (typically from July to October) (ACT Parks
and Conservation Service (2011)
***chemical uptake during winter is likely to be slow and less effective so follow-up applications during the summer months will be needed to boost this
treatment. Ideally, all chemicals will be applied during an active growth phase.
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3.4.1 Rubus fruticosus species aggregate (Blackberry)
Rubus fruticosus aggregate (Blackberry) is highly invasive and poses a huge risk to primary industries
and natural ecosystems alike and as such, it is a WONS and category 3 listed weed in the ACT.
Blackberry is a fast growing species that can quickly smother native vegetation to form dense,
impenetrable thickets. It can be particularly problematic along drainage lines and in landscape
depressions where access restrictions and proximity to water courses can make it difficult to control
(Bruzzese et al. 2000).
Blackberry can reproduce vegetatively and from seed. Cane tips and root fragments can produce new
plants and up to 13 000 seeds per m2 can be found under one bush (Verbeek 2010). Seeds can be
dispersed long distances by birds, mammals, flowing water and the movement of contaminated soil.
Controlling blackberry is a long-term process that requires a sustained effort over several years. There
is a diverse array of control options for this species (NSW DPI 2009) but the best results usually come
from using herbicides combined with physical methods. It is important to note that physical methods in
themselves will not eliminate Blackberry however, actions such as brushcutting and slashing will help to
improve access for herbicide application and will prevent tall thickets from forming. These methods
need to be used judiciously however, to prevent off-target damage and other unwanted side effects;
irregular slashing for example, can promote a strong root system, which reduces the effectiveness of
herbicides. The best practice guidelines also list grubbing, scalping, cultivation, grazing by goats and
the use of large earth moving equipment as physical control options for this species (NSW DPI 2009).
They are not suitable for the offset site however, because they tend to have large working footprints, will
remove and disturb soil and will result in high off-target damage.
Foliar spraying will most likely achieve local eradication (Verbeek 2010). High volume spraying is best
used on large, dense infestations while low volume spraying is better suited to smaller thickets or
isolated individuals. Low volume spraying is also used in areas where vehicular access is restricted or
where access to large volumes of water is limited. The ACT Parks and Conservation Service (2011)
suggest using selective herbicides where possible but bear in mind that while dicot-selective herbicides
will not kill native (or exotic) grasses, native dicots such as the threatened Silky Swainson-pea, will still
be at threat. In addition to this, herbicides should be applied to bushes while they are actively growing
but before they have developed fruit.
The cut stump method may also be useful for treating small, scattered individuals or areas where offtarget damage needs to be strictly minimised. It is also frequently used as a follow-up treatment to foliar
spraying. This method needs to be slightly modified when treating Blackberry however; instead of
cutting just above the soil surface, cut just beneath it, at the point where all the canes extend from
(NSW DPI 2009).
The use of granules and gels, as well as aerial spraying, has been suggested for the control of
Blackberry in some instances (NSW DPI 2009). Aerial spraying is not appropriate for the offset site
given the potential for drift and thus off-target damage, and very careful consideration needs to be given
to using granulated formulas because they could have a negative impact on the native soil seed bank.
3.4.2 Hypericum perforatum (St John’s Wort)
St John’s Wort is listed on the ACT Pest Plants and Animals Act 2005 as a weed which must be
contained by landholders (ACT Parks and Conservation Service 2011)). This species is toxic to
livestock and highly competitive in pastures. St John’s Wort also poses a great threat to native
grasslands and woodlands because it is highly invasive and has a long-lived soil seed bank (Briese et
al. 2000).
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Seeds are dispersed very short distances by wind (about 10 m) but can travel much further by: sticking
to fur, clothing and machinery; by becoming trapped in mud that is moved around by humans and
animals; and by being caught in running water (Briese et al. 2000). One adult plant can produce
approximately 30 000 seeds per year and seeds can remain viable in the soil for up to 12 years (Briese
et al. 2000; Naughton and Bourke 2007). Seedlings are likely to be out-competed by established plants
and fast growing species however, so maintaining or establishing a dense (at least 70% cover) native
perennial ground layer will be important for managing this species at the offset site.
Direct seeding native grasses following weed control is part of a best practice approach to control many
weed species found on-site, as reflected in Table 2 (as referred to by “competition with dense native
ground cover”). The rationale behind this is to provide competition for slow growing weed seedlings and
thus limit recruitment from the soil seed bank. Care needs to be taken however, that native germinants
are not killed during secondary and follow-up treatments. The grass species listed in Table 3 are
suitable for use at the offset site and a handful of grass seed, combined with a handful of bulking agent
such as sawdust, would suffice for an area of about 20 cm x 20 cm. Ideally, a number of species (aim
for at least five) found in the standing vegetation should be used for the grass mix..
Table 3: Grass species for direct seeding following weed control
SCIENTIFIC NAME

COMMON NAME

Aristida ramosa

Purple Wire Grass

Aristida vagans

Threeawn Speargrass

Austrodanthonia carphoides

Wallaby Grass

Austrodanthonia sp.

Wallaby Grass

Austrostipa bigeniculata

Speargrass

Austrostipa scabra

Speargrass

Bothriochloa macra

Red-leg Grass

Chloris truncata

Windmill Grass

Elymus scaber

Wheat Grass

Joycea pallida

Red-anther Wallaby Grass

Microlaena stipoides

Weeping Grass

Panicum effusum

Hairy Panic

Poa sieberiana

Snow Grass

Sorghum leiocladum

Wild Sorghum

Themeda australis

Kangaroo Grass

In addition to this, ripe seeds are characterised by reddish-brown capsules and no one must walk or
drive through, or slash, infestations which look reddish-brown; this is to prevent the spread of this
species across the site and onto adjoining properties.
St John’s Wort has an extensive root system with a deep tap root (up to 1 m) and lateral roots that can
grow at least 30 cm each year; the plant suckers from these roots and this is the main way that local
infestations are maintained (Briese et al. 2000). Hand pulling, chipping and grubbing of individual plants
therefore, is not recommended since the entire root system would need to be removed for effective
treatment (Naughton and Bourke 2007; Molonglo Catchment Group 2012d). Foliar spraying is thus the
best option for control and spraying with a dicot-selective herbicide in native grasslands and woodlands
is acceptable, although care needs to be taken to minimise off-target damage to native dicots. See the
ACT Invasive Weed Management Guidelines (ACT Parks and Conservation Service 2011) for more
information on spot spraying.
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3.4.3 Rosa rubiginosa (Sweet Briar)
Rosa rubiginosa (Sweet Briar) is an extremely invasive plant that can colonise grazing lands,
grasslands and woodlands; it has a negative impact on biodiversity and reduces the carrying capacity of
the land. It is a hardy, frost tolerant species that can grow in most soil types. It is dormant for most of
winter but seeds can germinate at any time of the year if conditions are favourable. Seeds can remain
viable for up to four years and are commonly dispersed by birds, foxes and water. Sweet Briar can also
reproduce from root fragments, while adult plants can sucker and damaged plants, such as cut stumps,
can re-shoot (Clements and Dellow 2005; Molonglo Catchment Group 2012e).
The three main techniques to control this species are foliar spraying, basal barking and the cut stump
method (Clements and Dellow 2005). Since Sweet Briar seedlings are not very competitive, a dense,
native perennial ground layer will also reduce the occurrence of this species across the landscape
(Clements and Dellow 2005). The seedlings are also grazing intolerant (Molonglo Catchment Group
2012e) but this is not a feasible control method for the offset site because domestic livestock grazing is
incompatible with the high conservation values of the site.
For best results when spraying, spray the entire bush thoroughly while it is actively growing and only
when there is adequate soil moisture. Treat the bush when it is in full leaf and be sure to control
seedlings and suckers along the drip lines of established individuals (Clements and Dellow 2005). The
best time for spraying tends to be from October to December and March to April (Clements and Dellow
2005). Details on what herbicides and surfactants can be used for this are given in the Invasive Weed
Management Guidelines for the ACT (ACT Parks and Conservation Service 2011).
Treat suckers and small plants with basal barking and use the cut stump method for small infestations
in environmentally sensitive areas (Clements and Dellow 2005). If a chainsaw needs to be used to cut
the stems, use the stem injection technique instead (Buchanan 2009).
3.4.4 Nassella trichotoma (Serrated Tussock)
Nassella trichotoma (Serrated Tussock) is a WONS because it is highly invasive, can respond rapidly to
changing environmental conditions and can greatly reduce biodiversity levels in natural areas (Osmond
et al. 2008). In addition to this, Serrated Tussock can go undetected in native grasslands and
woodlands for many years because it looks superficially like many native species such as Austrostipa
spp. (Speargrass) and Poa spp. (CRC for Weed Management Systems 2008)
The Serrated Tussock is most commonly a wind dispersed species, however, it can move downstream
in flowing water and can become attached to vehicles, machinery and equipment as well. It can also
stick to animal fur and remain viable in the gut of livestock (and presumably native animals as well) for
up to 10 days (Osmond et al. 2008). Mature individuals can produce up to 100 000 seeds per year,
resulting in a very large soil seed bank over a short amount of time (Ayres and Leech 2010). Serrated
Tussock is tolerant of droughts and can take advantage of disturbances that create bare ground such
as land clearing, cultivation, grazing, fire and burrows made by feral animals like rabbits and pigs
(Michelmore 2003).
Serrated Tussock currently exists as scattered individuals across the offset site and the most
appropriate control options are chipping and spot spraying. Maintaining a dense, native perennial
ground layer will also help to control this species because its seedlings are slow growing and vulnerable
to competition (Osmond et al. 2008). It is essential that the Bush Regeneration Contractor is proficient
in identifying Serrated Tussock and distinguishing it from natives; the Osmond et al. (2008) describe
how to do this.
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Plants can be chipped at any time of the year but the ideal time is between February and October,
before flowering occurs (ACT Parks and Conservation Service 2011). Uprooted plants can survive if
moist soil is left around their roots, so it is important to shake excess soil from the root system; if the
plant is not flowering, it can be left on the ground to dry out and die, if it is flowering, it needs to be
bagged, removed from the site and then burnt. Hand pulling is not recommended because Serrated
Tussock has a fibrous root system that is difficult to pull from the ground (Osmond et al.2008).
When spot spraying with glyphosate, it is essential to completely cover the plant with herbicide because
any part that is missed can survive independently from the rest of the plant. Apply glyphosate when the
plants are actively growing and not moisture stressed; the optimal time for this is usually from May to
October. Flupropanate should be applied to the centre of the plant using a carefully directed spray to
minimise off-target damage. This can be done throughout the year but the best time is usually from April
to October (ACT Parks and Conservation Service 2011).
3.4.5 Carthamus lanatus (Saffron Thistle)
Carthamus lanatus (Saffron Thistle) is a category 3 weed that establishes readily in cleared or disturbed
areas. It is an annual species that reproduces from seed, which is commonly spread by sticking to fur,
clothing, shoes and tyres (Pierce et al. 2011).
The seed can remain viable in the soil for up to 8 years but will generally only germinate if it is within the
top 5 cm of the soil profile (Pierce et al. 2011). Any form of soil disturbance therefore, such as
ploughing, cultivation and digging by feral animals, needs to be avoided because it could redistribute
the seed within the soil profile and promote recruitment. The most suitable methods to control Saffron
Thistle at the offset site are hand pulling, spot spraying and competition (Pierce et al. 2011), although
slashing, brushcutting and high volume spraying may also be acceptable in some circumstances.
Treatments need to occur prior to seed set and will need to be carried out over several consecutive
years, at least, to substantially reduce the soil seed bank.
Slashing can be very effective for treating this species as long as it occurs prior to seed set. Slashing
should be set at a height that allows native grasses to persist (e.g. no less than 10 cm for Themeda
australis) and strict hygiene protocols are followed. Slashing prior to thistle seed set but before native
grasses have flowered or set seed will produce the best results. Being able to do this however, will
depend on the mix of grasses and forbs in an area. For small infestations, brushcutting may be used
instead.
High volume spraying should not be carried out in the woodland areas of the offset site. It is suitable for
grassland areas however, that have very little or no native vegetation cover. Dicot-selective herbicides
should be used for this (see the ACT Parks and Conservation Service 2011) but care needs to be taken
to ensure that no threatened plant species will be impacted.
3.4.6 Crataegus monogyna (Hawthorn)
Unlike many other weed species which require some kind of disturbance to facilitate invasion,
Crataegus monogyna (Hawthorn) can establish in undisturbed areas (Molonglo Catchment Group
2012b). This is of particular relevance to the offset site, which contains large tracts of high quality
woodland and derived grasslands. Hawthorn can provide harbour for feral animals like rabbits, hares
and foxes, which can spread this species across the landscape by ingesting the seed (Molonglo
Catchment Group 2012).
The most suitable control options for the offset site are hand pulling, the cut stump method and the drill
and fill technique. Hand pulling should only be used for seedlings and very small shrubs because the
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plant can regrow unless the entire crown and top few centimetres of the root system are removed (ACT
Parks and Conservation Service 2011).
3.4.7 Eragrostis curvula (African Lovegrass)
Eragrostis curvula (African Lovegrass) is a declared pest plant that must be contained by landholders in
the ACT (ACT Parks and Conservation Service 2011). It thrives on low nutrient soils and establishes
readily in disturbed areas. It is commonly found along stock routes, dirt tracks, roads and drainage lines
(Pope and Ayres 2010).
The seeds are dispersed in a number of ways: in soil and mud stuck to vehicles, machinery and animal
hooves; by flowing water; through ingestion by livestock; from adhering to fur and clothing; and by
slashing at inappropriate times i.e. when it has seed heads (Molonglo Catchment Group 2012a). The
seeds germinate slowly and the seedlings are susceptible to competition from established pasture
grasses and faster growing species (ACT Parks and Conservation Service 2011). Once established
though, this species is very good at out-competing native plants, especially in grasslands where it can
form dense monocultures due to its ability to produce large amounts of seed (Pope and Ayres 2010). A
key way to control this species therefore, is to maintain a native perennial ground cover of at least 70%.
At the offset site, crowning and chipping can be used to treat isolated individuals and small infestations;
if seed heads are present, they must be bagged and disposed of at a green waste facility. Spot spraying
with glyphosate or flupropanate can also be used and if there are large plants with a lot of thatch,
brushcutting prior to spot spraying may increase herbicide uptake. High volume spraying should only be
carried out with a monocot-selective herbicide (e.g. Fusilade) and this should only be done for large
areas with dense infestations (i.e. monocultures). Where treatments result in bare ground, native grass
seeds should be broadcast to promote native cover and to provide competition for African Lovegrass
seedlings (Pope and Ayres 2010).
Brushcutting and slashing can be used to prevent flowering and seed set but should not be used as the
only means of control.
3.4.8 Marrubium vulgare (White Horehound)
Marrubium vulgare (White Horehound) is an agricultural weed that can reduce the quality of milk and
meat products. It invades disturbed areas such as tracks, stock camps and rabbit warrens, and it
responds well to drought (ACT Parks and Conservation Service 2011; Molonglo Catchment Group
2012c).
The seeds of this species are spread by attaching to fur, clothing, tyres and the like. Seeds can also be
dispersed by water and mud that is stuck to shoes, hooves, vehicles and equipment, as well as through
animal dung (Weiss et al. 2000).
Hand pulling, crowning or chipping prior to flowering can be used to treat isolated individuals and small
infestations at the offset site. These actions can also be carried out if the plants are flowering or have
seed heads but they will need to be bagged and disposed of at a green waste facility. Another option
would be to spot spray plants while they are actively growing but lacking seed heads (ACT Parks and
Conservation Service 2011). High volume spraying could also be used in grassland areas where very
little or no native vegetation cover exists. High volume spraying should not be carried out in woodland
areas. Slashing (prior to flowering) could be used to reduce seed set and limit the expansion of existing
infestations but by itself, it is not an effective control measure (Weiss et al. 2000).
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3.4.9 Prunus sp.
Prunus sp. is an environmental weed in several Australian states, including the ACT and NSW (DEEDI
2012). Importantly, this species was identified as a weed of concern by the ACT State of the
Environment Report 2003 (Office of the Commissioner for the Environment 2003). Prunus sp. typically
reproduces by seed, which are spread by birds and animals and via dumped garden refuse (DEEDI
2012). This species can be treated by hand pulling seedlings and small saplings and by using the cut
stump method and drill and fill technique on larger individuals (Manningham City Council 2010). It is
important to prevent fruit formation, which tends to occur during late spring and summer (DEEDI 2012).
3.4.10 Pyracantha sp.
Pyracantha sp. is a declared pest plant in the ACT and its propagation and supply are prohibited. It is a
garden escapee, which forms dense thickets in natural areas (ACT Parks and Conservation Service
2011).
The most appropriate ways to control this species at the offset site are hand pulling, the cut stump
method and the drill and fill technique, as well as spot spraying. Using a tractor and chain to pull out
large bushes (ACT Parks and Conservation Service 2011) should not be used due to the large working
footprint of this method, inevitable off-target damage and excessive soil disturbance.
Seedlings can be hand pulled while shrubs less than 1 m high can be spot sprayed with metsulfuron
methyl (ACT Parks and Conservation Service 2011). Small individuals can also be treated using the cut
stump method while larger bushes should be subjected to the drill and fill technique. Herbicides should
only be applied when the plant is actively growing and before berry formation; uptake of chemicals
during winter is likely to be very slow and ineffective. Hand pulling of seedlings will be an essential
follow-up treatment in all cases (ACT Parks and Conservation Service 2011).
3.5

TI MI NG AND P RI O RI TIS ATI ON

A summary timeline of actions for the implementation of this management sub-plan is shown in Table 2.
It should be noted that rehabilitation works cannot be undertaken in isolation and will require coordination with other management sub-plans such as the Weed Management Sub-Plan, Feral Animal
Management Sub-Plan, Erosion Management Sub-Plan and Grazing Management Sub-Plan. As such,
timing of the rehabilitation actions is likely to be dependent on these other factors as well as seasonal
constraints and local availability of seed and tube stock.
The summary timeline proposed in Table 2 has been divided into broad actions such as primary and
secondary weed control. Primary weed control refers to the first weeding of an area; it can be labour
intensive and time consuming and can take place over several months for one species (Buchanan
2009). Secondary weed control is the second weeding of an area and it may take longer than primary
treatment (Buchanan 2009). Secondary weed control needs to be carefully timed to: prevent weeds
from seeding; nip vegetative weed growth in the bud; and allow native plants to recruit without being
smothered or out-competed by weeds. Follow-up treatment describes the actions carried out between
secondary treatment and the maintenance phase (Buchanan 2009). The goal is to remove weedy
recruits so that native species can re-colonise the area and while frequent visits are likely to be needed
at first, the amount of time and resources used should gradually decrease over time. Maintenance weed
control occurs in areas that are dominated by native species, as a result of sustained weed control over
several years. Regular site visits are made to maintain the native state and to prevent weed incursions
so that the area doesn’t go backwards (Buchanan 2009).
It is important to note that contrary to what is shown in Table 2 primary and secondary weed control
may need to occur at any time during the implementation of this plan, as new influxes or discoveries of
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weeds occur. It is quite common for example, for primary weed control of one species to lead to the
need for primary weed control of another as light and space become available; this is likely to occur
where woody weeds are controlled.
Table 4: Broad scale timing for weed control works

Year 1

Year 2

Year 3

Year 4

Year 5



Primary and secondary control of woody weeds



Primary and secondary control of herbaceous weeds



Seed collection of native grasses, shrubs and trees



Propagation of shrub and tree tube stock



Follow-up treatment of woody weeds



Follow-up treatment of herbaceous weeds



Primary and secondary control of herbaceous weeds following woody weed removal



Planting tubestock in management unit 1A



Seed collection of native grasses



Follow-up treatment of woody weeds



Follow-up treatment of herbaceous weeds



Seed collection of native grasses



Maintenance of woody weeds



Follow-up treatment of herbaceous weeds



Maintenance of woody weeds



Maintenance of herbaceous weeds

Priorities for control will be determined by ACTEW and the bush regeneration team on award of that
contract and will be based on seasonal and other considerations to maximise the biodiversity benefits
for the study area.
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4

Monitoring and Reporting

4.1

M O NIT O RING

Weed monitoring will be undertaken on a biannual basis in autumn and spring. The weed monitoring
surveys will be conducted in conjunction with other monitoring activities (for the specified season), as
outlined by other sub-plans associated with the ODP.
Weed monitoring will be undertaken by using a random meander method within each MU. Areas of
significant weed invasion will be mapped and the dominant species recorded. Weeds will be marked
using GPS and also recorded and mapped.
Mapping will be updated after each monitoring survey to accurately represent on site conditions. For
mapped areas an estimate of cover will be recorded to enable comparisons between years. In addition,
the area of occupancy of different weed species will be calculated and tabulated in a monitoring report.
4.2

R E P O RTI NG

Weed monitoring reports will be developed for each monitoring survey. However, the autumn monitoring
survey report will form an attachment to the yearly (spring) monitoring survey report.
The yearly weed monitoring report will be a stand-alone document attached to the overall ODP annual
monitoring report, which includes all monitoring requirements and associated management actions
outlined by the sub-plans.
The weed monitoring reports will include:


A description of the weed survey methodology.



Detailed monitoring results, including maps highlighting areas of weed invasion and general
observations.



A detailed description of the weed management actions undertaken in the previous 6 months and
12 month periods, including any actions proposed that were not undertaken and the circumstances
preventing the action being taken (e.g. climatic conditions).



Suggested management actions for weed control based on adaptive management (if required).

4.3

ADAPTIVE MANAGEMENT ACTIO NS

Any areas of new weed invasion observed during the monitoring will be incorporated into the following
year’s management actions. If any current management actions are observed to be ineffective, or
observed to be having a detrimental effect, a review of the management actions will be undertaken.
Following the review of management actions, steps will be taken to alter the implementation of weed
management to achieve the required outcomes and objectives.

© ECO LOGICAL AUSTRALIA PTY LTD

21

Appendix A – Weed Management Sub-Plan

5

References

ACT Parks and Conservation Service (2011) Invasive weed management guidelines (version:
December 2011). ACT Parks and Conservation Service, Canberra.
Australian
Government
(2012)
Connected
water:
adaptive
management
approach.
http://www.connectedwater.gov.au/framework/adaptive_management.html accessed 2/4/2012.
Australian Weeds Committee (2012) Weeds of National Significance. http://www.weeds.org.au/WoNS/
accessed 31/3/2012
Ayres L and Leech (2010) Serrated Tussock – identification and control – Primefact 44 2nd edition. NSW
Department of Primary Industries, Orange.
Briese D, Campbell M and Faithfull I (2000) Best practice management guide 7: St John’s Wort,
Hypericum perforatum. Cooperative Research Centre for Weed Management Systems Australia,
Adelaide.
Bruzzese E, Mahr F and Faithfull I (2000) Best practice management guide: Blackberry, Rubus
fruticosus aggregate. Cooperative Research Centre for Weed Management Systems Australia,
Adelaide.
Buchanan RA (2009) Restoring natural areas in Australia. NSW Department of Industry and Investment,
Sydney.
Clements B and Dellow JJ (2005) Sweet Briar – primefact 88. NSW Department of Primary Industries.
CRC for Weed Management Systems (2008) Weed management guide: Serrated Tussock (Nassella
trichotoma). CRC for Australian Weed Management and the Commonwealth Department of
Environment, Water, Heritage and the Arts.
Department of Employment, Economic Development and Innovation (Queensland) (2012) Cherry Plum
http://keyserver.lucidcentral.org/weeds/data/03030800-0b07-490a-8d040605030c0f01/media/Html/Prunus_cerasifera.htm accessed 1/4/2012
Department of Environment, Climate Change, Energy and Water (ACT) (2009) ACT Weeds Strategy,
2009-2019. Publishing Services 08/1705.
Manningham City Council (Victoria) (2010) Weeds: identification and control of common weeds in
Manningham. Manningham City Council.
McLaren W (Ed) (2010) Bush regenerator’s handbook (third edition). National Trust of Australia.
Michelmore M (2003) Serrated Tussock Managers Fact Pack. NSW Agriculture.
Molonglo Catchment Group (2012a) Molonglo Catchment Group Weed Fact Sheet: African lovegrass.
http://www molonglocatchment.com.au accessed January 2012.
Molonglo Catchment Group (2012b) Molonglo Catchment Group Weed Fact Sheet: Hawthorn.
http://www molonglocatchment.com.au accessed January 2012.

© ECO LOGICAL AUSTRALIA PTY LTD

22

Appendix A – Weed Management Sub-Plan

Molonglo Catchment Group (2012c) Molonglo Catchment Group Weed Fact Sheet: Horehound.
http://www molonglocatchment.com.au accessed January 2012.
Molonglo Catchment Group (2012d) Molonglo Catchment Group Weed Fact Sheet: St John’s Wort.
http://www molonglocatchment.com.au accessed January 2012.
Molonglo Catchment Group (2012e) Molonglo Catchment Group Weed Fact Sheet: Sweet Briar/Briar
Rose. http://www molonglocatchment.com.au accessed January 2012.
Molonglo Catchment Group (2012f) Molonglo Catchment Group Weed Information Pack: Weed Control
Methods. http://www molonglocatchment.com.au accessed January 2012.
Naughton M and Bourke CA (2007) St John’s Wort - primefact 694. NSW Department of Primary
Industries.
Verbeek M (2010) Blackberry - primefact 1014:. NSW Department of Industry and Investment.
NSW Department of Primary Industries Weed Management Unit (2009) Blackberry control manual:
management and control options for Blackberry (Rubus spp.) in Australia. Department of Primary
Industries, Victoria.
Office of the Commissioner for the Environment (2003) State of the Environment Report 2003 ACT:
Indicator – Pest Plants. Office of the Commissioner for the Environment, Canberra.
Osmond R, Veebeek M, McLaren DA, Michelmore M, Wicks B, Grech CJ and Fullerton P (2008)
Serrated Tussock – national best practice manual. Victorian Department of Primary Industries.
Pierce J, Reeves A and Rayner B (2011) Saffron Thistle and its control – Farmnote 326. Western
Australian Agricultural Authority.
Pope L and Ayres L (2010) African Lovegrass management – primefact 927. NSW Department of
Industry and Investment.
Weiss J, Ainsworth N and Faithfull I (2000) Best practice management guide 8: Horehound, Marrubium
vulgare. Cooperative Research Centre for Weed Management Systems Australia, Adelaide.

© ECO LOGICAL AUSTRALIA PTY LTD

23

HEAD OFFICE

SYDNEY

ST GEORGES BASIN

Suite 4, Level 1
2-4 Merton Street
Sutherland NSW 2232
T 02 8536 8600
F 02 9542 5622

Level 6
299 Sussex Street
Sydney NSW 2000
T 02 8536 8650
F 02 9264 0717

8/128 Island Point Road
St Georges Basin NSW 2540
T 02 4443 5555
F 02 4443 6655

CANBERRA

NEWCASTLE

NAROOMA

Level 2
11 London Circuit
Canberra ACT 2601
T 02 6103 0145
F 02 6103 0148

Suites 28 & 29, Level 7
19 Bolton Street
Newcastle NSW 2300
T 02 4910 0125
F 02 4910 0126

5/20 Canty Street
Narooma NSW 2546
T 02 4476 1151
F 02 4476 1161

COFFS HARBOUR
35 Orlando Street
Coffs Harbour Jetty NSW 2450
T 02 6651 5484
F 02 6651 6890

ARMIDALE

MUDGEE

92 Taylor Street
Armidale NSW 2350
T 02 8081 2681
F 02 6772 1279

Unit 1, Level 1
79 Market Street
Mudgee NSW 2850
T 02 4302 1230
F 02 6372 9230

PERTH
Suite 1 & 2
49 Ord Street
West Perth WA 6005
T 08 9227 1070
F 08 9322 1358

WOLLONGONG
Suite 204, Level 2
62 Moore Street
Austinmer NSW 2515
T 02 4201 2200
F 02 4268 4361

GOSFORD
Suite 5, Baker One
1-5 Baker Street
Gosford NSW 2250
T 02 4302 1220
F 02 4322 2897

DARWIN
© ECO LOGIC AL AUSTRALIA
16/56 Marina Boulevard
Cullen Bay NT 0820
T 08 8989 5601

BRISBANE
PO Box 1422
Fortitude Valley QLD 4006
T 0400 494 366

PTY LTD

24

