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Abstract   The successful development of weed man-
agement plans and their implementation depend on a
wider range of issues than just what weeds, where and
how to kill them. We need to identify such factors as
legal requirements (State and Federal), native title and
other heritage issues, special equipment needs,
workplace health and safety, access, effect on commu-
nity and environment plus education. These issues must
be dealt with in the planning process. This expedites
the implementation of the plan, reducing costs through
delay. It also ensures that the work plan has identified
all special requirements and training that may be needed
for a safe and effective job.

As part of an overall Environmental Management Plan
the Department of Defence contracted J.Ready Spe-
cialist Weed Control to develop and implement a Weed
Management Plan for Larrakeyah Barracks in Darwin.
Using the Plan and its implementation as a case study,
this paper will outline a very successful weed manage-
ment process.

The paper explains the eight steps in producing the
Weed Management Plan and its documentation. The
range, scope and results of the works program to date
and the monitoring system used to evaluate the works
completed and the effect (if any) they are having on
the environment will be detailed.

INTRODUCTION

The Defence Estate Organisation – Northern Territory
is responsible for the management of the Natural Re-
sources/Environment on the facilities occupied by the
Department of Defence in the Northern Territory. They
have developed strategies and set overall goals and to
manage each of the individual facilities.

Larrakeyah Barracks is a Department of Defence fa-
cility that houses Defence Force personnel and their
families situated in the middle of urban Darwin shar-
ing boundaries with a Primary school and many pri-
vate residences.

The Environmental Management Plan for Larrakeyah
Barracks identified weeds as a major issue that needed

to be addressed in regard to the overall management
of the facility.

It is in the transition from strategy to action where most
planning comes undone. The DEO – NT overcame this
by putting the development and execution of a Weed
Management Plan to a single professional entity.

This has proven to be very successful with all of the
objectives set, achieved on time and within budget.

METHODS

When developing the Larrakeyah Barracks Weed Man-
agement Plan for the Defence Estate Organisation we
believed it should deliver four specific outcomes.

1.  Meet the customers stated objectives;

2. Meet legislative requirements;

3. Provide practicable solutions to weed and as-
sociated problems;

4. Maximise the amount of control for given ex-
penditure.

To achieve these outcomes we followed an eight-step
approach.

Step 1. The initial survey  The initial survey for the
Weed Management Plan included a Questionnaire to
the DEO-NT asking for their expectations in regards
to a Weed Management Plan and its associated works
program. They were also asked about Landuse and
Environmental plans and any other specific issues such
as Heritage and Aboriginal Land Rights that would
influence how, where and when the works program was
under taken.

 A ground inspection was then conducted.  The weeds
present were identified and mapped along with other
physical issues such as soil erosion, climate, access
and terrain noted. Other issues not already identified
by DEO-NT were bought to their attention and their
expectations in response sought.
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Step 2. Identifying specific issues  There were a large
range of issues identified effecting weed management
planning and control at Larrakeyah Barracks. These
issues effected both our client and ourselves as the
service provider.

This included legislative requirements governing nox-
ious weeds, seven of which were present on the base.
Workplace health and safety issues, much of the
Larrakeyah boundary consists of a ten-meter plus cliff
face. Much of this cliff face was severely infested with
the woody weed Leucaena leucocephala as well as an
assortment of weedy vines and noxious grass and herb
species. This required our workforce to be trained in
Industrial Roping endorsed for cliff work.

Emery Point is a certified site by the Aboriginal Areas
Protection Authority. Permission to work in this area
was assessed according to the level of protection the
custodians require. The level of protection according
to the Authority ranged from Absolute Protection to
No disturbance of the ground permitted.

Large exotic trees such as Gmelina arborea were found
in close proximity to residences through out the Bar-
racks. These trees while attractive, pose a significant
threat to life and property during cyclones, especially
in areas with shallow soils such as Larrakeyah.

Apart from the weeds themselves these were some of
the issues identified along with the normal inappro-
priate actions of dumping garden refuse and total veg-
etation control along the mowing edge of the cliff face.

Step 3. Set management areas   To allow for better
planning of the works program the Larrakeyah Bar-
racks environs were broken down into ten areas using
easily identified man made or natural features to sepa-
rate the sections.

This gave us the ability to set work areas according to
weed priority or due to other issue constraints if nec-
essary.

Step 4. Prioritize issues   The setting of priorities re-
garding issues was done at two levels. The first was
being at a weed level responding to legislative obliga-
tions and client expectations. The second was being in
response to physical, safety, climate or heritage con-
straints. This led to an interesting outcome where ac-
tions of lower priority were conducted before those
considered much higher due to these constraints.

The highest priority was the control of declared nox-
ious weeds. As some of these occurred through out the
length of the cliff face we would first have to train our

staff in Industrial Roping before commencing any
works. Many of the declared plants were unable to be
treated until the onset of the wet and work on these
would be done at a latter time. This meant holding some
of the budget till we could control these plants.

The second priority was to remove all introduced plants
from the boundary. This included Point Emery, the
Aboriginal Protected Area. Time was taken to liaise
fully with custodians to ensure our weed control prac-
tices fell with in their guidelines.

The priorities went on down the list, next was to en-
courage the natural regeneration of native species.
Revegetate where necessary, steadily remove intro-
duced dangerous trees from the residential area, de-
velop a desirable native species planting list etc.

Step 5. Prioritize the management areas   This is a
simple step as the Area’s priority is set by what weeds
it contains and what constraints, be they physical or
social.  These govern the timing of the control appli-
cation.

Step 6. Develop goals and tactics for individual man-
agement areas   Once again a simple step. The goals
for the Area’s are dependent on what weeds they con-
tain and the legislative requirements or client expecta-
tions for the particular weed problem.

The tactics used to deliver the expected outcome is
dependent on the registered methods of control and
how they may be applied according to physical and
climatic restraints.

The tactics we used on Larrakeyah were these:

1. Removal of the declared and unwanted exotic
species in the dry of 1998 (July – October) by
cut stump, basal bark or mechanical methods.

2. Revegetate a small section of Area Ten prior
to the onset of the wet.

3. Spray noxious and exotic broadleaf weeds and
woody weed seedling regrowth in January
1999.

4. Spray noxious and exotic grass weeds in Janu-
ary 1999.

5. Repeat broadleaf and grass sprays in April
1999.

6. Set up photo monitoring points in May 1999.

7. Walk through and spot control of weed out-
breaks in May and June 1999.
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8. Follow up woody weed control basal spray/cut
stump August 1999.

9. For works that our company either had no ex-
pertise in or equipment for, we organised a sub-
contract arrangement to complete this stage of
the contract.

Step 7. Develop budgets   A budget of $20,000 was
allocated for the development of the Weed Manage-
ment Plan.

 The DEO – NT allocates a budget for works for each
of the financial years covered by the plan. Works budg-
ets are then allocated according to priority.

Step 8. Develop specific job instructions for each
management area (scope of works)   Job instructions
for each Area detail the targeted weeds, method and
timing of application of control plus work place health
and safety requirements.

 They also list access and other instructions regarding
social restrictions, climate and operational needs of the
client.

The inclusion of these instructions in the plan allows
the client to see exactly how the work will be done and
when. They are also vital for the works supervisor and
staff in completing the assigned tasks in a timely and
safe manner while remaining on budget.

RESULTS

The Weed Management Plan   There is no doubt that
the weed control program on Larrakeyah Barracks owes
its spectacular success to the quality of the plan devel-
oped to define, control and monitor the weed prob-
lems on the base.

The Weed Management Plan is a living document that
will be reviewed and updated, maintaining the works
already completed and identifying any new issues as
they arise.

The process for developing these plans was so suc-
cessful it was used as the blue print for developing
Weed Management Plans for four other Department
of Defence Bases in the Northern Territory.

The Works Program

The Goals:

Boundaries of Larrakeyah

• Remove all declared noxious weeds.

• Remove all introduced plants from the bounda-
ries.

• Encourage the natural regeneration of native
species.

Internal Areas

• Remove all declared noxious weeds.

• To progressively remove introduced species
from Larrakeyah Barracks residential and in-
frastructure area.

• Prevent establishment and transfer of undesir-
able species from the gardens to other parts of
the base.

The boundaries of Larrakeyah consist of approximately
Three point three kilometers of cliff face, another two
hundred and fifty meters of fenceline directly adjoin-
ing neighbouring properties and a two and a half hec-
tare reclaimed area at the base of the cliff in Area Four.

The noxious weeds found along the boundary included
Barleria prionitis, Ziziphus mauritiana, Lantana
montevidensis, Lantana camara, Pennisetum
polystachion, Cenchrus echinatus and Sida acuta. The
Barleria prionitis, Ziziphus mauritiana and Lantana
spp. have been successfully controlled along the bound-
ary area.

The Pennisetum polystachion has been treated twice
and no living specimens found in the walk through in
June of 1999. It is expected that the Pennisetum
polystachion will return in the coming wet season in
two areas (four and nine) but at greatly reduced num-
bers. It should be possible to control this weed on
Larrakeyah this coming wet season. Re-infestation from
neighbouring properties, vehicles and troop movements
is inevitable with this species and to control it in the
confines of Larrakeyah, while possible, will require
an annual commitment of resources to keep the facil-
ity free of this particular weed.

Cenchrus echinatus and Sida acuta are weeds that are
well established across the top-end of Australia. While
no live specimens were found during the walk through
in June 1999 it will only be a matter of time before
they are re-introduced through human traffic.



Twelfth Australian Weeds Conference

89

Monitoring and immediate response will stop them
from establishing in any significant way.

The introduced plants infesting the boundary of
Larrakeyah were a far greater problem than the declared
noxious weeds both in size of the infestations and the
difficulty in control methodology needed.

The greatest problem was the Leucaena leucocephala.
The infestation covered the whole of the three point
four kilometer cliff face, an area of five point four hec-
tares, plus the two and half hectare reclaimed area. The
average density proved to be 3,000 plants per hectare.
The cliff face was the most difficult area, requiring
staff to abseil along the face and treat individual plants.
The success rate for this treatment of a notoriously hard
to kill plant was excellent with over ninety nine per-
cent kill.

The two and half hectare reclaimed area was treated
using a bulldozer to grub and windrow the infestation.
The windrows were later burnt. Few plants from the
initial infestation survived.

Follow up foliar treatments of seedling regrowth and
the few surviving plants took place as part of the
broadleaf weed control in January and April 1999. The
seedlings were killed and the surviving adult trees de-
foliated destroying any seed producing potential. The
seed bank from this aggressive woody legume is huge,
the infestation being at least 25 years old, and it is
expected that the long lived seed will continue to
emerge for some years to come. The continued control
of seedling emergence will lead to the eradication of
this plant in the future.

The other major weeds of exotic origin were the vines
Ipomea pes-tigris and Passiflora foetida, the grasses
Rottboellia cochinchinensis and Panicum maximum
and there was also a range of lesser broadleaf ecologi-
cal weeds and garden escapees. All of these have
bought under control by the two spray treatments con-
ducted in 1999.

The boundary had been split into Ten Work Areas, only
Areas Four and Nine will require further planned treat-
ments to bring about the desired outcomes. The rest of
the areas are now, or will be by next wet season, into a
monitor and react cycle. The reaction in these eight
areas will involve the handpulling of weeds found from
October 1999 on.

There has been a strong resurgence of native species
where the weeds have been eradicated. Most pleasing
has been the emergence of native grass species along

the cliff top and the reemergence of native rainforest
species such as

Myristica muelleri syn. M. insipida (Native Nutmeg)
along the cliff face and bottom.

The revegetation undertaken in Area Ten has estab-
lished very well over the wet season and with time and
a few extra plants will become a stable weed free
microenvironment.

Monitoring of all the Management Areas will continue
with at least one permanent photo point established in
each and ground inspections at least four times per year
initially. The photo points will record gross changes in
the environment while the inspections will pick up
micro changes and re-infestation should it occur.

The internal area consisted of the residential area and
base infrastructure. This covered approximately Sixty
hectares most of which was weed free apart from those
plants which were cyclone hazards growing next to
buildings and Leucaena leucocephala growing in both
residential and landscape gardens.

All noxious weeds were eradicated from this area.
Monitoring will detect any re-infestation and they will
be treated on discovery.

The progressive removal of the introduced species
commenced with the removal of the dangerous tree
Gmelina arborea (Gmelina).  Thirty seven of these very
large trees presenting immediate danger were cut down,
stump ground, mulched and removed from this area.
Work will continue as funding and need arises. The
Gmelina arborea have proven to be difficult to kill
with most reshooting. A trial will commence using stem
injection of metsulfuron methyl as a control for this
plant after getting National Registration Approval.

Preventing the spread of undesirable species has been
quite successful in that the undesirable practice of dis-
posing of garden refuse over the cliff edge has virtu-
ally ceased. It is the nature of this base to be effected
by troop movements and there will always be some
new infestation occurring through this process. Cur-
rent weed hygiene practiced by the Defence Forces is
about as good as you could reasonably ask for and this
will help minimise the spread of weeds.

The education process used to inform the residents of
the weed control works through a mail drop was well
accepted with positive responses from all.  Unfortu-
nately like nearly all Defence Bases turn over of staff
and therefore residents is high.  The education process
must be on going and perhaps upgraded to increase
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the level of commitment by those residing on base to
do the right thing regarding weeds.

The same education process will be used to encourage
residents to plant desirable species. The desirable spe-
cies list is being put together with the help of Greening
Australia with final selection being made by the DEO-
NT Environmental Officer. The list will consist of lo-
cal species that are relatively fast growing, attractive
and suitable for planting near buildings.

As part of the education and works program all neigh-
bouring property owners, base residents, the neighbour-
ing primary school and an on-base pre-school were
contacted through the mail. They where then person-
ally contacted to explain what, when, how and why we
would be performing the weed control on Larrakeyah.
This process was very well received by all involved.

DISCUSSION

The great strength of the process described in this pa-
per is that a single entity was contracted to achieve for
the client the objectives they had set in their weed strat-
egy.

 This allowed the contractor the control and flexibility
to develop and implement a Weed Management Plan
that was tailored to their equipment, staff and skills
base. One of the great strengths demonstrated by this
approach is that managing varying funding inputs will
achieve maximum results over any time frame.

This ensured that we were able to provide a cost-
effective service that satisfied the client and provide
us with a workable profit.
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