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1 Introduction
The following Weed Management Plan has been developed to provide a strategic and long-term
approach to the management of the declared weed Karamu in the Derwent Catchment. There has
been an ongoing program of control by the Derwent Estuary Program (DEP), NRM South and the
Derwent Catchment Project (DCP) with a mixture of activities across tenure. This plan has been
written to: 1) Identify and address information gaps; 2) To develop a strategic approach on how best
to eradicate Karamu from the Derwent and 3) Provide an estimated total cost of control. Appendix 1
provides a summary of control efforts undertaken to date.
This weed management plan:
• Describes the methodology used to develop the plan;
• Outlines the general weed management approach for a period of 5 years; and
• Prescribes a monitoring, maintenance and reporting regime for the infestation.

2 SURVEY METHODOLOGY
A survey was conducted by DEP in June 2017 to confirm the upper location of Karamu on the main
trunk of the Derwent. Winter was chosen for survey time to ensure that the Karamu was easier to see
in amongst the willows. This survey began at the riffles above Bryn Estyn. The survey was undertaken
by boat and was entirely riverine. The survey is not comprehensive as no bankside foot survey was
conducted, and some plants will have been missed due to the thick vegetation on some areas of the
bank. Also, none of the tributaries have been surveyed. The survey information provides a good
indication of the extent and density of infestation.
Weed infestations were mapped using a handheld GPS as point data from the boat. The number of
points is indicative of density but is not likely to be completely comprehensive. It should also be
noted that data from control works in 2017 also contribute to the known distribution.
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Known Distribution of Karamu in the Derwent

Figure 1 – Location Plan
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2.1 Background
Karamu Growth Habits
Karamu is a variable plant which exhibits a range of growth habits. This presents a challenge for
control works. Plants can be large established shrubs with large trunks up to 3-4m in height and 30 cm
in diameter. They can grow vegetatively from trunks which have been previously controlled. They
have also been seen growing in a more scrambling low habitat with roots extending from stem nodes.
They often have extensive root systems. They can grow on both soil and substrates such as willow
trunks. They will tolerate complete submersion (see Pictures 1-4).

Pictures 1 - 4 illustrate: 1) the dense and climbing nature of Karamu in some locations;
2) Karamu’s extensive root system and tendency to root at nodes 3) completely
submerged Karamu 4) Karamu seedlings growing on a willow trunk.
4
The Derwent Catchment Project – www.derwentcatchment.org

Weed Management Plan for Karamu in the Derwent Catchment

Herbicide Use to Control Weeds Species
The use of herbicide to control the Karamu recorded on the site should follow guidelines provide on
the Department of Primary Industries Parks, Water and Environment (DPIPWE) website at:
http://dpipwe.tas.gov.au/invasive-species/weeds/weeds-index/declared-weedsindex/karamu/karamu-herbicides-for-control.
All herbicides should be applied as per label instructions and care should be taken to avoid impact to
non-target species. The herbicide must be used subject to the product being registered for that
purpose under relevant legislation. It is the user's responsibility to check that registration or an offlabel permit covers the proposed use. Always read and follow the herbicide label instructions. If in
doubt, visit the Australian Pesticides and Veterinary Medicines Authority (APVMA) website at
www.apvma.gov.au.
As a general rule, all weed species should be treated in accordance with the relevant Statutory Weed
Management Plans and associated herbicide and control documents provided by the Department of
Primary Industries, Parks, and Water & Environment (see www.dpipwe.tas.gov.au). These documents
are not provided in the plan but are readily available on the worldwide web.
Due to the location of the infestation adjacent and sometimes in the Derwent and associated
tributaries, herbicide use should be target specific. The guidelines for Safe and Effective Herbicide Use
Near Waterways should be followed:
http://dpipwe.tas.gov.au/Documents/herbicide_guidelinesFINAL2012.pdf
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3 WEED MANAGEMENT APPROACH
3.1 History of control efforts
The area of infestation has been subject to weed control efforts for many years. Previous control has
generally been carried out as funding allows or opportunistically when labour is available (i.e. Green
Army). In more recent times a concerted effort has been made to control the larger infestations along
the northern bank on Crown and Norske Skog land and on both sides of the river on private land.
These large infestations have been treated through a range of techniques depending on the maturity
of the plant such as drilling and filling, frilling, cut and paste and foliar spray. Supplementary
information on historical control measures/programs is provided in Appendix 1.
Whilst recent efforts have led to the successful control of the larger specimens of Karamu, there is
some concern about the type of chemical required to effectively control these larger specimens of
Karamu. The aim is to be both effective with control measures whilst minimising the environmental
impacts from chemicals in waterways as per the DPIPWE guidelines.
A trial is being conducted on the efficacy of different herbicides to determine the most effective and
sustainable option for control. This trial work will inform the best approach for control going forward.

3.2 Proposed approach
The following outlines a strategic approach to the control of Karamu across the Derwent Catchment
infestation that aims to maximise control for minimal expenditure of funds and resources. The
eradication of Karamu from the Derwent will be difficult to achieve due to the size of the infestation
and the varying nature of the Karamu infestations. However, through long-term coordinated efforts
the infestation can be prevented from spreading further, reduced in its extent and ultimately
controlled across the entire site. A seven-year program of control is proposed.
The approach is progressive and includes:
1. Comprehensive survey of the tributaries especially the Lachlan River where it is known to
occur as a priority. The survey will also involve mechanical removal where feasible. Any large
infestations will be recorded and listed as a priority for control.
2. Treatment of upstream infestations is prioritised due to the propensity for debris and seed to
travel downstream.
3. The river has been divided into Zones to define areas for control activities across seasons (see
section 3.3)
4. Revegetation and removal of willows is also part of the broader plan for long-term control. The
cost of revegetation means this is a secondary consideration (see Sections 5 and 8).
In addition, the following will be undertaken:
•
•

Implement best practice hygiene protocols for personnel and vehicle/machinery that enters
the site or is used for weed control to minimise the opportunity for the spread of weed seed
(see Section 7);
Implement follow-up control to minimise spread of weeds;
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•

Annually undertake monitoring and follow-up control of all treated areas for a minimum
period of 3 years. Follow-up surveys and control for a period greater than 3 years will be
required to ensure the Karamu population is eradicated from the Derwent Catchment.
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3.3 Management zones and control actions
The management zones were defined by factors of commonality i.e. density of infestation, public versus private tenure and accessibility Table 3.1.
See Figures 3.1-3.4.
Table 3.1 KARAMU ACTIONS AND CONTROL ZONES WITH ESTIMATED TIMES AND COSTS

Map Site No.

Proposed
Survey Areas

Description
A survey of tributaries in the areas linked to the current known infestation are critical to ensure
control is effective into the long term. The areas selected for survey, and immediate mechanical
removal where possible, are:
1.) The Lachlan River in its entirety, including tributaries. This is a priority due to anecdotal
observations of the species in the upper reaches of the Lachlan.
2.) The start of Sorrel Creek, Back River Creek and Pump Creek.
3.) Two small tributaries on Boyer land: Bull Hollow Creek and Terra Gully Creek

Zone 1

Native vegetation with moderate levels of weed invasion and low levels of Karamu Infestation

Zone 2

Willows dominate this section, very little native vegetation left and low levels of Karamu Infestation
This is the most urban section and includes the edges of people’s gardens as well as extensive weed
infestations. Dense levels of Karamu Infestation.

Zone 3
Zone 4
Zone 5
Follow up
Zone 1-5 & 12

Willows dominate this section, very little native vegetation left dense levels of Karamu Infestation
This section is very steep and heavily infested with only boat access. Dense levels of Karamu
Infestation.

Estimated time required
1 day landholder contact and prep
2 days for Lachlan River and tributaries
1 day Sorrel, Back River and Pump Creek
1 day Boyer
1 day write up and mapping

Cost estimate

2 days on-ground control; 1 boat day of
control

$5,040

2 days on-ground control; 2 boat days
½ landholder contacts and 2 days onground control; 1 x day boat control
3 days on-ground control; 2 days boat
control

$6,720

$11,200

Zone 9
Zone 10

Predominately weeds; moderate levels of Karamu infestation

2 days on-ground control; 2 boat days

Zone 8

$8,400
$5,040

This section is primarily public open space, moderate levels of Karamu infestation
Private land with willows and weeds and or maintained riverbank; moderate levels of Karamu
infestation
This section is primarily public open space and includes cliff areas where access will be restricted to
boats; moderate levels of Karamu infestation

Zone 7

$7,000

2 days boat control and 1 day rope work
10 days follow up
2 days on-ground control; 1 day boat
control
1 days on-ground control; 1 day boat
control
½ landholder contacts; 1 day on-ground
control; 1 day boat control
½ landholder contacts; 2 days boat
control

Zone 6

$3,000

This will require retreating all areas and will need to be repeated for at least 4 years
This section is primarily public open space and includes the Esplanade; moderate levels of Karamu
infestation
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Map Site No.
Zone 11
Follow up for
Zones 6-11
Zone 12

Description
This section is primarily public open space with easy access; low - moderate levels of Karamu
infestation

Zone 13
Zone 14

Predominately weeds with some small willows; low - moderate levels of Karamu infestation

Zone 16

Cost estimate

1 day on-ground control;
3 days on ground control; 1 day boat
control
1 days on-ground control; 1 day boat
control
1 days on-ground control; 1 day boat
control
1 days on-ground control; 1 day boat
control

$1680

$3,360

This will require retreating all areas and will need to be repeated for at least 4 years
Lachlan River with low levels of Karamu infestation, only sporadic
This section is primarily public open space with willows a common component and moderate to
dense blackberry infestations

Zone 15

Estimated time required
1 days on-ground control; 1 day boat
control

Norske Skog - Low levels of Karamu infestation
Mixed native vegetation with moderate to low levels of weed infestation; low levels of Karamu
infestation

Cost estimates are based on 2 people at $70/hour with boat provided in-kind.
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3.4 Control program timelines and estimated budget requirements
The management zones have been used to develop a program of works based on location and priority. The following is proposed as a timetable of
control given the scale of infestation and budget constraints of management. All primary control efforts will occur across the next three weed
seasons.
Table 3.2 – Summary of weed control measures for Karamu in the Derwent Catchment

#

ACTION

TREATMENT/METHODOLOGY

OUTCOME

YEAR

1

Contact residents and notify
people of works and access

2

Survey tributaries and treat
isolated individuals

Cut and paste

3

Area 1 – 4 Control in Native
veg

Cut and paste – frilling of any large
plants

Control and reduce regrowth

1

4

Area 5 Control

Cut and paste – frilling of any large
plants. This section will offer challenges
for control due to limited access and
topography

Control and reduce regrowth

1

5

Area 12 Control

Cut and paste

Control and reduce regrowth

1

6

Areas 6-11

Cut and paste – frilling of any large
plants

Control and reduce regrowth

2

7

Areas 13-16

Cut and paste – frilling of any large
plants

Control and reduce regrowth

3

8

Contact residents and notify
people of works and access

Continue to raise awareness and
encourage private land control

1

Increased awareness and legal access
to control

1

Confirmation of extent of infestation
and control of outliers

1
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#

ACTION

TREATMENT/METHODOLOGY

OUTCOME

YEAR

9

Ongoing resurvey each year
and treatment of previous
years control area

Cut and paste

Long term goal of eradication

2-7

10

Ensure good vehicle and
personal hygiene to prevent
spread of Karamu seed
within or from all properties

Ensure all vehicles and personnel are
free of weed seed before entering and
leaving any site

Provide an area for all vehicles (that
go off the formed road) and
personnel hygiene. Weed seed
brushed from vehicle and personnel
and contained on all sites

Prior to Spring of
year 1 and
ongoing

* Extent of work dependent on available funding

4

ESTIMATED PROGRAM COSTS PER YEAR

The budget table below provides estimated costs across treatment years. This summary is provided to clearly define the resources that will be
required each year to support effective control.
Table 4.1 – Estimated cost for Karamu control in the Derwent Catchment.
Management Zones
1-5 & 12

YEAR 1
$35,200.00

6-11

YEAR 2
$11,200.00

YEAR 3
$11,200.00

YEAR 4
$11,200.00

YEAR 5
$11,200.00

YEAR 6

$25,480.00

$11,200.00

$11,200.00

$11,200.00

$11,200.00

$ 5,600.00
$28,000.00
$ 2,800.00

$ 5,600.00
$28,000.00
$ 2,800.00

$ 5,600.00
$16,800.00
$ 1,680.00

$5,600.00
$5,600.00
$ 560.00

$30,800.00

$30,800.00

$18,480.00

$6,160.00

13-16
Subtotals
Project coordination (Monitoring and evaluation)

$35,200.00
$ 3,520.00

$36,680.00
$ 3,668.00

$16,800.00
$39,200.00
$ 3,920.00

Totals

$38,720.00

$40,348.00

$43,120.00

YEAR 7

* Years 1-3 indicate primary control of prescribed zones and years 4-7 are follow up control to ensure eradications. Each primary control is followed
by three years of follow-up.
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5

REVEGETATION

A more certain and environmentally beneficial solution for eradication of Karamu in the willow infested reaches of the river would be to undertake a
riparian restoration program. It is difficult, if not impossible, in some areas of heavy weed infestation to determine the presence of Karamu. It is also
extremely time consuming to access the Karamu through dense blackberry and willow. Because of these weed infestations some Karamu individuals
may be missed and without ongoing monitoring and control eradication will not be possible. This is particularly the case in Management Zones 2 and
4. It is recommended that riparian restoration is undertaken in Zones 2 and 4. The cost and difficulty of willow removal on the main trunk of the
Derwent has meant that this option is not included as a priority but rather as an optimal outcome.
Zone 2 is 2.3km long and heavily infested. Willow removal would cost approximately $50, 000 for Zone 2 and $20,000 for Zone 4. Revegetation
would need to be established for a minimum buffer of 10m to act as a bank stabiliser. A 30m buffer is considered optimal in situations where
flooding is a factor. We would recommend a variable buffer based on land-use with a minimum of 10 m and a maximum of 30 m. An estimated
number of 150 plants per hectare is recommended for riparian buffers (Ainsworth 2002).
Zone 2 would require approximately 5 hectares of revegetation using a 20m buffer, whilst Zone 1 would require approximately 2 hectares of
revegetation works. It is estimated that $25,000 would be required to undertake the replanting of the riverbank. The combined cost for the 3.3km
would be approximately $100,000.

6

STAKEHOLDER CONTRIBUTIONS AND COLLABORATION

The tenure and management of Karamu has been an ongoing challenge. Parks and Wildlife Service (P&W) are responsible for the aquatic portion of
the infestation until the New Norfolk Bridge. Parks and Wildlife Service also have a title which forms part of the Derwent Valley Council managed
open space. State Growth and Crown land have small areas and slivers of land which intersect with the management zones. Council manages a
substantial area along the Esplanade down to Millbrook Rise, some of which is Crown land. Norske Skog entirely owns Zone 15. Private land also
makes up a substantial area.
The complexity of the weed for management is its partially aquatic nature, making it impractical for control by private landholders in most instances.
Due to the complexity of the mix of tenure and the priority for controlling upstream areas, which are mostly private land, we recommend that the
Government stakeholders share the costs of the control program and that Norske Skog undertake its own control program. We recommend that
contributions are proportionally allocated at 20% per stakeholder, which in the first year will be approximately $7,000 per stakeholder. Additional
support will be sort from the larger private landholdings and NRM South to reach the total investment required.
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The Derwent Catchment Project will lobby and apply for funding to undertake the riparian restoration works. This will of course be dependent on
landholder cooperation and support.
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7

HYGIENE MEASURES

Due to the widespread infestations of Karamu on the Derwent, the implementation of vehicle and
personnel hygiene measures is critical to minimise the opportunities for weed seed to be transported
from the site to other areas or within the local area.
Due to the extent of the existing infestations there is potential for weed debris and seed to spread
around along the river and across property boundaries away from the site. All vehicles that are used on
a site must therefore adhere to strict vehicle hygiene standards to prevent spread of seed and
vegetative matter (see below).
All personnel entering any site must first ensure that they are weed free and wear appropriate footwear
and clothing that sheds seed, i.e. does not allow seed to easily adhere to it, e.g. leather boots and waxed
gators. Prior to leaving any site, all personnel must check their boots and clothing for seed and remove
whilst on site.
In general, all vehicles and machinery entering all properties should adhere to the ‘Tasmanian Washdown Guidelines for Weed and Disease Control’ (Summary of general prescriptions provided below):
- Equipment and vehicles are to be clean prior to unloading on the site and cleaned on site
before removal. Cleaning should include the removal of soil, mud etc. and the blowing of any
dry plant material from the vehicle.
- Limited entry points onto the site are to be designated where unloading/loading of
equipment and clearing of equipment, personnel and clothing is to occur. These entry points
are to be limited to hardened areas such as off Interlaken Road or formed gravel tracks at
camping end of site.
- The access point must be monitored and treated for emerging weed seeds.
- Vehicle access across the site is to be restricted to essential vehicles only to minimise the
opportunity for weed seed and pathogens to leave the site and to reduce wash down
requirements. No additional machinery (earthmoving or otherwise) is permitted on site
without first considering additional hygiene requirements e.g. a wash-down area.
- Any vehicles that enter the site should be cleaned on hardened areas prior to leaving the site.
These cleaning/wash-down sites are to be monitored for emerging weeds and any seedlings
treated immediately.
- All staff and contractors that enter the site are to be briefed on the importance of the
personnel and vehicle hygiene protocol in terms of the weed control on the site.
There will be no movement of soil around any sites therefore no guidelines are provided here. Should
this change then broad guidelines should be provided.
Failure to adhere to hygiene guidelines could result in the spread of highly invasive weeds from the
site to other areas and is in breach of the Weed Management Act 1999.

8

DISPOSAL OF DEBRIS

All debris that is cut and pasted or removed as part of the Karamu management should be deep
buried at the New Norfolk Refuse Site and transport to other locations should be minimised. Any
plants treated by drilling and filling or frilling should be left in place until full decomposed.
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No debris should be transported outside the area of infestation to ensure that the opportunity for
weed seed and debris to be spread during transport is eliminated.
There is no intention to undertake earthworks in the areas where weed infestation is to be controlled,
therefore topsoil management guidelines are not provided and no movement of soil off the site is
permitted.

9

MONITORING, MAINTENANCE AND REPORTING

The monitoring and maintenance of weeds controlled on the infestation area will need to be
undertaken for a minimum period of seven years to ensure that all regrowth plants and any
germinating seedlings are controlled. The primary control is likely to be staged over three years and
the monitoring is likely to be required for a further three years in each management zones following
primary control.
Reporting on the progress with respect to the ‘Weed Management Plan’ outcomes for the site is to be
provided to stakeholders annually for a minimum of seven years. Reporting should be undertaken by a
qualified ecologist or accredited weed control contractor and be based on a site visit with written
confirmation of observed outcomes.
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