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Environmental Weed Strategy for WA Executive Summary

EXECUTIVE SUMMARY

Management of environmenta weeds in Western Audtrdia is one of the mgor management issues
requiring action if we are to protect our naturd environments for future generations. Competition
from weeds is a mgor process affecting threetened flora and threatened ecologicd communities.
Many criticaly endangered plants have populations redtricted to small , disturbed aress (eg.
remnant vegetation on private property and road verges). These are paticularly vulnerable to
invasion by environmental weeds and will receive priority for weed control, particularly through the
implementation of recovery plans deveoped by the Depatment of Conservation and Land
Management.

Environmental weeds are plants that establish themsdalves in naturad ecosystems and proceed to
modify naturd processes, usudly adversdly, resulting in the decline of the communities they invade.
Many environmental weeds are successfully invading Western Audtrdian ecosystems.  Some of
these weed species are having a sgnificant impact on biologicd diversty at genetic, species and
community levels. More work is needed to understand the reasons for recent explosion of many
weeds and the impacts weeds have a the ecosystem level. Research is vitd to increase
understanding in these areas to enable strategic management approaches.

CALM receved funding through a Naturd Heritage Trust (NHT) grant to prepare the
Environmentd Weed Strategy for Western Australia (EWSWA). The Strategy has been prepared
by consultants and a Steering Committee comprised of various government agencies (CALM,
Agriculture WA and the Water and Rivers Commission) and community groups concerned with
environmenta weed management.

The Environmental Weed Strategy for Western Audtrdia and the associated environmental weed
database provide both the direction and an approach to tackling this large problem. The
Environmental Weed Strategy will ultimately contribute to the State Weed Strategy which will
address both agriculturd and environmenta weeds.

In developing the Environmental Weed Strategy for Western Austraia, criteria for the assessment
and ranking of weedsin terms of their environmental impact on biodiversity were formulated. Three
criteriawere selected to rate weeds. These were:

invasveness,

digtribution, and

environmenta impacts.

A ligt of 1350 weeds were rated as ether high, moderate, mild or low against these criteria. Thirty
four (34) weed species were rated as high.

An integrated approach to environmental weed management has been developed by this Strategy.
It involves the planned use of the following control options:
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weed |led control

ste led control

resource led control

threatened species and communities led control, and
cause led contral.

The Strategy addresses adverse environmental impacts of weed management and advocates
revegetation Strategies to be undertaken aongside weed removal.

Control options for environmenta weeds include:
. controlling ecosystem degradation processes
herbicides
biologica control
manua control, and
fire management.

For many ecosystem/weed combinations in WA the best control options are not known and further
research is required.

Monitoring programs covering the physical locations of weeds, rates of spread, success of control
containment operations and the success of community effort are proposed. The Strategy
recommends that monitoring efforts should be undertaken at patch, loca, regiona and State levels.

To successtully coordinate and integrate environmental weed management, the EWSWA advocates
the establishment of the State Environmental Weed Group supported by CALM to bring together
expertise for particular purposes.

The lack of specific legidation for environmenta weed management isamgor concern which can be
corrected through revision of existing legidation to ensure clarity in defining roles and responsibilities

Environmental weed management in Western Audtrdiawill require sgnificant resourcesto be
successful. Resources include people resources, information resources and funding. Weed
management requires long term action. Resources need to be gpplied in the long term if the
Environmenta Weed Strategy is to be successful.

The Strategy recognises that the community is now playing a sgnificant beneficid role in
environmental weed management and awareness raising in Western Audrdia  Condraints have
been identified to greater involvement by the community in achieving best practice and in maximising
outcomes. The Strategy suggests means to overcome these condraints so as to mobilise the
community not only in actua weed control but dso in awareness raising, training, research and
monitoring of environmenta weedsin WA.
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SUMMARY OF RECOMMENDATIONS

Chapter 3
RECOMMENDATIONS
Number | Action Responsibility
R3.1 Produce guidelines for integrated weed Agencies, with assgtancein
management and case studiesto illustrate the coordination from SEWG where
guiddines required.

Adjacent landowners should receive
encouragement to control weeds on their land,
where integrated programmes are planned.

R3.2 The sale of plant species with high weed SEWG to promote via member
potentid for either domestic use, revegetation organisations.

or commercia use should be discouraged, by
voluntary adoption of best practice by the
relevant indudtries.

R3.3 Review current regulatory mechanismsand best | CALM, AgWA.
practice concerning the sale and digtribution of
potentia weed species or materids potentidly
containing weed species and recommend
changes.

R3.4 Egtablish a mechanism to monitor the presence | Agencies, with assstance of SEWG
of new weed populations and the proliferation | asrequired.

of exigting “deeper” weeds to ensure rapid
action is undertaken if aweed isinadvertently
or ddliberately introduced or begins to spread

rapidly.
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Chapter 4
RECOMMENDATIONS
Number | Action Responsibility
R4.1 Facilitate research by the Federal Government into the Agencies with assistance

biologica control of weedsimpacting on biodivergty in of SEWG as required.

Western Audtrdia

R4.2 Fecilitate research into gppropriate fire regimes for Agencies managing natura
Western Audraian ecosysemsin terms of fireintervas, aress, assisted by SEWG.
intengities and patchiness, and thelr reationship to
environmental weeds.

R4.3 Certify additiona herbicides for environmenta weed Pesticide companies
control to increase the range of treatments available. encouraged by SEWG.

Chapter 5

RECOMMENDATION

Number | Action Responsibility

R5.1 Monitor and evaluate weed control programs at | Agencies, with assistance from
patch, locd, regiond and State levels. Develop | SEWG as required.
adequate training and pro formas for those
undertaking these tasks.

Chapter 6

RECOMMENDATIONS
Number | Action Responsibility
R6.1 The coordinating group to condst of members | State Government

from locd government organisations, State
government agencies, private landowners,
industry, research inditutions and community
organisations. It is proposed that this group be
cdled the State Environmental Weed Group
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and that members be appointed by the Minister
for the Environment.

R6.2 Provide the State Environmenta Weed Group | CALM
with executive and secretaria support.
Chapter 7
RECOMMENDATION
Number | Action Responsibility
R7.1 The lack of a specific legidative base for CALM
environmental weed control should be
corrected through revision of exigting legidation.
Chapter 8
RECOMMENDATIONS
Number | Action Responsibility
R8.1 | dentify Government, industry and community Agencies, industry and community
resources and skills available for weed control. | groups with assstance from SEWG.
Identify deficiencies and recommend options for
resolution.
R8.2 | dentify sources of and promote funding for Agencies and community groups
control of environmenta weeds. with assstance from SEWG.
Chapter 9
RECOMMENDATIONS
Number | Action Responsibility
R9.1 Increase public awareness of the importance of | Agencies and community groups
and threats posed by environmental weeds. with assstance from SEWG.
R9.2 Encourage and support community participation | Agencies supported by SEWG
in dl aspects of weed management and control. | where required.
R9.3 Support exigting training programs for weed Agencies, educationd  indtitutes,
control and bush regeneration. Encourage community groups supported by
egtablishment of new training programs. SEWG where required.
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1. INTRODUCTION

In recent centuries the world's flora has undergone a vast, human-mediated dispersal. The process
accderated in the nineteenth and twentieth centuries as the volume and speed of intercontinenta
traffic increased. In some countries human-mediated changes to the indigenous flora have occurred
over such along time period that the concept of conserving and protecting the origind ecosystems
has little practical meaning. However, in Western Audrdia, the relatively recent introduction of new
plants into the landscape means that we are currently occupying a region whose flora and vegetation
arein a date of flux. Representative examples of most ecosystems exist thet are free or relatively
free of introduced plants. As acommunity we have enough scientific knowledge to identify and vaue
our vegetation communities and structures, as well asthear biota. We are faced with the dilemma of
a flora in flux, knowledge of our role in the introduction and spread of exotic species and the
understanding that we must do something to conserve and manage what we have.

The naturd process of plant dispersa, particularly over intercontinenta barriers, is dow and
sective.  Human-mediated plant dispersd can occur as ragpidly as human transport systems
operate. The volume and range of materias now trangported globaly, and the growth of the
horticulturd industry, increase the opportunity both for purposeful and accidentd introductions. The
role of illegd inshore discharge of ship’s bdlast water in introducing both macroa gae and microalgee
has resulted in the introduction of Japanese Kelp, Undaria pinnatifida, to the waters off southern
Audrdia where it has the potentia to dter the dtructure and composition of continental shelf
ecosystems (Anon, 1997).

Environmental weeds are plants that establish themselvesin naturd ecosystems (marine, aguatic and
terredtrial) and proceed to modify natura processes, usudly adversdly, resulting in the decline of the
communities they invade. Impacts of environmenta weeds on ecosystem function include:
. resource competition
prevention of seedling recruitment
dteration to geomorphologica processes
dteration of hydrologica cyde
changes to soil nutrient Satus
dterdion of fire regime
changes to the abundance of indigenous fauna, and
. gendtic changes
(Carr et al., 1992; Humphries et a., 1993, Csurhes and Edwards, 1998).

Environmental weeds require management to ensure the long term survival of our natura
ecosystems. Management solutions for environmental weeds are complex and require technica
commitment, research, long term monitoring programs, training in ecosysem restoration and a
commitment to maintaining our naturd environments. The management of the vast natura resources
of the state needs the support of government, landowners and managers, private enterprise and
community groups.
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The management and control of environmenta weeds should be seen in the context of the
retoration of the environments they invade. The remova of a Blackberry (Rubus spp) infestation
from a creekline without restoration of the disturbed area will usudly result in re-infestations of
Blackberry or other weeds. Revegetating and restoring weeded areas with naturally occurring
peciesisacritica component of the weed remova process. It is essentid to increase the resilience
of ecosysems through adaptive and best management practice to minimise the impacts from
environmental weeds (McDonald, 1996).

Western Audtrdia spans a wide range of climatic and geographic zones and contains 26 bioregions
defined by the Interim Biogeographica Regiondisation for Audrdia or IBRA (Thackway and
Cresswdl, 1995), which represent gpproximately one third of the totd number of bioregions in
Augtrdia (see Figure 1). Environmental weeds have impacts on a number of these bioregions, eg.:

Buffd Grass (Cenchrus ciliaris) is widdy didributed and occurs in the Gerddton
Sandplains, Carnarvon, Pilbara, Dampierland, Great Sandy Desert, Little Sandy Desert,
Gascoyne, Murchison, Northern Kimberley, Centra Kimberley, Ord-Victoria Plains IBRA
regons.

Bridal Creeper (Asparagus asparagoides) has widespread distribution and occurs in the
Warren, Jarrah Forest, Swan Coastal Plain, Esperance, Avon Whesatbelt, Geradton
Sandplains and Mallee IBRA regions.

Victorian Tea Tree (Leptospermum laevigatum) occurs in the Carnarvon, Yagoo,
Warren, Jarah Forest, Swan Coadtal Plain, Esperance, Avon Whesatbelt, Geradton
Sandplains and Mdlee IBRA regions.

Sdvinia (Salvinia molesta) is a potentid major threat to waterways and occurs in the Jarrah
Forest, Pilbara and Swan Coastd Plain IBRA regions.

CALM received funds through a Naturd Heritage Trust (NHT) grant to prepare an Environmenta
Weed Strategy for Western Audtrdia.  The development of the strategy has been carried out
through a Steering Committee comprised of various government agencies (CALM, Agriculture WA
and the Water and Rivers Commisson) and community groups concerned with environmenta weed
managemen.

The Environmentd Weed Strategy will contribute to a future State Weed Strategy which will
address both agricultural and environmenta weeds.
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STRATEGY OBJECTIVES

To provide strategic direction for the management of environmental weeds in Western
Australia involving an integrated and co-ordinated response.

To develop a list of environmental weeds of actual and potential significance in
Western Australia, including terrestrial, aquatic and marine weeds.

To rate these species for their impacts on biodiversity according to predetermined
criteria

To develop a relational database of environmental weeds along with their biological
characteristics such as life form, origin, means of reproduction, habit etc as well as
methods of control. The database to be designed as a data catchment tool as well as
an information base and analytical tool and be available for broadscale distribution.
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VB - VICTORIA BONAPARTE
CK - CENTRAL KIMBERLEY

DL - DAMPIERLAND

OVP - ORD-VICTORIA PLAINS
TAN - TANAMI

GSD - GREAT SANDY DESERT
PIL - PILBARA

CAR - CANARVON

GAS - GASCOYNE

LSD - LITTLE SANDY DESERT
GD - GIBSON DESERT

CR - CENTRAL RANGE

GS - GERALTON SAND PLAINS
YAL - YALGOO

MUR - MURCHISON

GVD - GREAT VICTORIA DESERT
SWA - SWAN COASTAL PLAIN
AW - AVON WHEAT BELT

COO - COOLGARDIE

NUL - NULLABOR

HAM - HAMPTON

MAL - MALLEE

JF - JARRAH FOREST

ESP. 25 - ESPERANCE

WAR. 26 - WARREN

LEGEND BIOREGIONS

NK - NORTHERN KIMBERLEY OF WESTERN AUSTRALIA

Olfm 509km

FIGURE 1:
The Interim Biogeographical Regions (IBRA) of Westemn Australia

SCALE: See

Source: Thackway & Cresswell (1995) I File: Bioregion.dgn

*E C O S C AP E-
ECOSCAPE (AUSTRALIA) PTY LTD ACN 070 128 675
LANDSCAPE ECOLOGISTS ENVIRONMENTAL CONSULTANTS
21A Paknaham Strest Prasanis Western Austrlia, 6160

Telephons (08) 9430 8955+  Facsimile (08) 9430 3977
emall: socoscape@wantree.oom.ay

&
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2. WEED INTRODUCTION, SPREAD AND EFFECTS ON
BIODIVERSITY

2.1. Successful Plant Invasion
The key stagesin successful plant invasions have been identified by Humphries (1995). These are:

species introduction

establishment, noting the role of both ecosystem vulnerability and species attributes

surviva

production of numerous propagules, and

widespread dispersd, requiring effective dispersd mechanisms and the ability (or
opportunity) to cross regiond barriers.

Diguption and falure of one or more of the first four stages effectively prevents widespread
dispersa.

2.1.1. SpeciesIntroduction

Time is an important factor to consder. The time scale between establishment and widespread
dispersd is variable. For many species, there has been a lag of years or decades between initia
edtablishment and the awareness of the species as an environmenta weed. Mimosa pigra was
introduced to the Northern Territory in the late 19" Century. It was not until the 1970's thet it
suddenly began to spread in riverine systems and has the potentia to replace riparian and wetland
fringing vegetation through much of northern Audrdia. The time scaein which the effects of aweed
or a suite of weed species may be observed may also vary between weed species. For example
Rubber Vine (Thunbergia grandiflora) can smother tropical lowland rainforest canopies within
months of initid establishment, whereas grassy weeds which compete with indigenous shrubs for
recruitment opportunities may take decades for their effect to be visble.

Mechanisms for the spread of species from one location to another may include:

transport corridors - grazing or pasture development
fragmentation (stem or root) - dearing of native vegetation
dumping of garden rubbish - flowing weter

faeces of grazers and seed-eeting birds - landscaping/gardening

wind-borne spores or light weight seed
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2.1.2. Egablishment

Egtablishment of an invading speciesin anew location is dependent on two groups of characteristics,
the intringc characterigtics of the weed species and the vulnerability or reslience of the community
being invaded. Species with broad habitat requirements, rapid growth and the ability to reproduce
vegetatively as well as sexudly, are generdly well adapted to establishment in new locations and
communities. Hobbs and Humphries (1995) postulated that the characterigtics, dynamics and
hisory of a paticular Ste are important factors in determining the reslience or vulnerability of an

ecosystem.

Watercourses are an example of habitats that are vulnerable based on Ste characterigtics. These
aress have high moisture and nutrient availability, have a natura trangport mechanism and are subject
to ahigh degree of both naturd and man made disturbance factors (Humphries, 1995). Idands, due
to their smal area, are vulnerable to weed invason. This is observable in the high proportion of
introduced plants in idand vegetation (eg. Norfolk Idand — 60%, Lord Howe Idand — 48%,
Tasmania— 31%) compared with mainland Audtralia— 15% (Humphries, 1995). Ecosystemsin the
main agriculturd belts tend to have high leves of disturbance and clearing. Indigenous vegetation is
often only present in smdll isolated remnants that are highly vulnerable to weed invasion (Panetta and
Hopkins, 1991).

Mogt West Audtrdian ecosystems are vulnerable to some extent to invasive plant species. Severd
authors have noted the relationship between degree of invason and disturbance to the ecosystem,
and see weed invasion as a symptom of disturbance and disruption, rather than as the primary cause
of disruption (Adair and Groves, 1998; Hobbs and Saunders, 1995; Humphries et al., 1993).
Humphries (1995) lists some reslient ecosystems. These include mangrove flats, dpine aress, red
sandy deserts, intact upland rainforest and intact temperate forest. The key characteristics appears
to be ‘intactness’ and, perhaps for some, the presence of climatic or nutrient extremes.

2.1.3. Surviva

The third characterigtic of successful invasonis ‘survivad’. In red sandy desert areas and mangrove
flats, for example, extreme conditions may limit the surviva of invading species (Humphries et d.,
1993). Weed species with a high tolerance for environmenta stressors such as flooding, drought,
low nutrient levels and fire, and the ability to produce stress resistant propagules have a greater
chance of maintaining themsalves in the post-establishment phase.

2.1.4. Reproduction

Effective reproductive Srategies are a didinguishing characteridtic of highly aggressve invasive weed
species. Either the capacity to produce large numbers of viable seed, such as Ve dt Grass (Erharta
calycina), or the ability to reproduce vegetatively, such as Bridal Creeper, are a major contributing
factor in their successin Audrdia
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2.1.5. Dispersal

Dispersd drategies include the establishment of smadl populations a a distance from the origind
edablishment Ste.  These populations then may adso develop outlying populations.  While initid
populations of an environmenta weed, referred to by Hobbs and Saunders (1995) as * nascent foci’,
may be smdl in area and low in dendty, once conditions are right, they are able to rapidly increase
their population size and dengty. The result is a sudden eruption of a widescale problem. Hobbs
and Saunders (1995) note that at this Stage, it is difficult to predict:

which species will become problem species

when they will become problems, and

what role stochastic events, such as floods or fre, play in the sudden exploson of these

Species.

These observations are particularly troubling when it is recognised that on a national scae, most
invasve species populations are sill expanding (Humphries et d., 1991), and that the rate of plant
invasion, which was linear, now is probably exponentia (Carr, 1993).

2.2. Effects on Biodiversity

Environmental weed species that are of the greatest concern are those which affect or have the
potentia to affect biodiversity (Adair, 1995). The Nationd Weeds Strategy identifies three levels of
biologicd divergty that may be affected by weed invasions (Adair and Groves, 1998). Thes are:

genetic divergty

pecies diversty, and

ecosystem diversity

2.2.1. Genetic Diversity

At the genetic level, environmental weeds are one factor, amongst many often inter-related factors
such as clearing and changing fire regimes, that can reduce genetic diverdty by reducing the viability
and robustness of populations of native species. The potentia for reducing genetic diversty by
environmenta weed species has not been quantified (except for some species dready verging on
extinction). The National Weeds Strategy (Anon, 1997) though, notes that quantification is now
technicdly possble, with the advent of DNA marker technology.

2.2.2. SpeciesDiversity

Weeds have the potentid to affect the species diveraty of both the flora and fauna of a community
(Adair, 1995). Highly invasve weeds may change the compostion of a community through
competitive recruitment or through changing fire regimes. The most common outcome is a
amplification of the species assamblage. The fire-weed cycle in many woodland aress in Western
Audrdia has lead to the progressve replacement of the origina shrub layer with a perennid ad
annual grass understorey (Bridgewater and Backshdl, 1981).

Page 10



Environmental Weed Strategy for WA Introduction, Spread and Effects on Biodiversity

Incidental outcomes include the loss of fdlen logs and standing dead timber. Shrub dependent
species of birds, mammals and invertebrates may be lost from the location, notably those that rely on
shrub species for nectar, seed and shdlter, as well as those that require hollows for shelter and
nesting. The Nationd Weeds Strategy lists four plant species where environmental weeds have
been a mgor factor in ther extinction (Adair and Groves, 1998). The Nationd Strategy dso ligs
20 other sudiesin Audrdiathat have documented or quantified the impacts of environmental weeds
on species richness and biodiversity.

Environmenta weeds may affect ecosystem diversity by changing:
the structure of a community by addition or remova of drata
the fire regime which then results in the loss of species and structurd components that are
not directly subject to competition with environmental weeds, and
geomorphologica processes.

2.2.3. Ecosystem Diversity

The impacts of environmentd weeds a the ecosystem levd can be mgor and long lasting.
Humphries (1995) notes that the Athel pine, Tamarix aphylla, has the potentid to displace native
flora, lower the water table, increase soil sdinity and change river flow and sedimentation regimes.

Environmenta weeds that impact on ecosystem diversity, and species diversty, have the greatest
range of effects directly and indirectly on the Audrdian environment. Species that impact upon
ecosystems with a limited didribution, or which are highly vulnerable due to fragmentation or
inherent vulnerability are of particular concern. The Nationad Weeds Strategy (Anon, 1997) notes
that there is a lack of research that directly documents the impacts of invasve weeds a the
ecosystem level, concluding that the effects are often so vishble and dramatic that funding resources
have generdly been focussed on control and management research and implementation. Thereisa
need to identify threshold levels for precipitating declines in biodiversity a dl levels, as well asto
identify and address land management practices that affect ecosystem vulnerability and resilience to
environmental weeds.

SUMMARY

Many environmental weeds are successfully invading Western Australian ecosystems. Some
of these weed species are having a significant impact on diversity at genetic, species and
community levels. More work is needed to understand the reasons for recent explosion of
many weeds and of the impacts weeds have at the ecosystem level. Research is vital to
increase understanding in these areas to enabl e strategic management approaches.
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3. INTEGRATED ENVIRONMENTAL WEED MANAGEMENT

3.1. Strategic Weed Management

Integrated weed management is the combination of socid, economic and technical gpproaches that
leads to successful weed management a al scaes. It is the congderation and activation of the full
range of weed control approaches in developing a weed control strategy that can be adopted and
resourced by the Federd, State and Loca Governments, private landowners and by the community.

There are limited resources for environmenta weed control in Western Audtrdia and it is important
that these resources are gpplied most effectively to achieve Strategic weed manegement. Strategic
weed management will only be achieved if there is integration of purpose and action between dl the
players a nationd, State, regiond, local and patch scales. The purpose of this section isto provide a
pathway towards a successful integrated weed management program for Western Audtraia

Integrated weed management involves the planned use of al control options to achieve effective
environmental weed management. The approaches to environmenta weed management (Figure 2)
include:

weed led control

gteled control

resources led control

threstened pecies and communities led control, and

. causeled control

Figure 3 provides a flow diagram of how each approach is considered to create a strategic
approach to environmental weed control.

FIGURE 2. ENVIRONMENTAL WEED MANAGEMENT APPROACHES

A. Weed led
control

/B. Siteled control

C. Threatened Species and
threatened communities led
control

Priorities,
Resources,
Strategies

E. Cause led contfol

D. Human resources led
control
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The challenge for environmental weed management is to look at weed control from a number
of angles, to fully consider the range of possible approaches and then to decide the combination
of approaches which will maximise nature conservation outcomes.

A strategic approach and agreement regarding priorities across al government agencies, private
landowners and the community is required. The strategy must be agreed at al levels and
resources channelled towards implementing that strategy. For example if a regional god is to
eradicate Arum Lily (Zantedeschia aethiopica), with the first priority being its eradication in
selected nature reserves, then all government departments and local communities need to be
working towards that goal. CALM could concentrate on nature reserves, possibly with the
assistance of community. Loca government could concentrate on sources of infestation into
the reserves from roadsides and local government vested reserves, and private adjacent
landowners should receive encouragement and incentives to control the weed on their land.

3.2. Priorities and Planning

Integrated weed management will provide a mechanism to maximise conservation outcomes while
minimisng adverse environmenta impacts. The mechanism will provide the framework to dlow
decisions for weed control priorities to be transparent and thus able to be adopted by and resourced
by dl State and Locd Governments, private landowners and the community. Planning for weed
control at a State scale should congder the following priorities:

1. Recognise weed potentid.

Early detection and eradication of new weeds is the highest priority. Weeds must be assessed
for their potentia to become serious environmental weeds and targeted according to this
priority. This study has developed a database of environmental weeds which incorporates a
rating for each weed. The methodology for rating the weeds is explained in Appendix 1 and the
design of the database in Appendix 2.

2. Mantan ggnificant areas of al ecosystems that have vegetation in good condition (see
Kaesehagen, 1995 and Keighery, 1993 for vegetation condition scales).

Management of al ecosystems largely free of weeds, should be the next priority. While aress
reserved for conservation purposes (eg. nationd parks, nature reserves and conservation
parks) are important, private and other lands often contain plant communities not represented in
conservation reserves and maintenance of these areas in good condition is a high priority. Off-
reserve conservation has been recognised as being vita to nature conservation needs (Hale and
Lamb, 1997).

3. Control weeds impacting on threstened species and communities.
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Management of weeds impacting on threatened native species and communities is very
important to ensure the surviva of nationdly sgnificant pecies.

At regiond, loca and patch scaes it is rare that a single one of the gpproaches described above
would be used done and normally a combination of approaches is employed. What is important is
that each gpproach is fully explored so that a strategy, which utilises the best elements of each
pathway, is developed. The decison asto the best combination of approaches will be a judgement-
based consderation of effectiveness of methods, urgency for control, the anticipated conservation
outcomes and the resources available.

A key condderation is possible adverse impacts of weed management. Examples of adverse
environmenta impacts include:
loss of faund habitat, eg. Blackberry (Rubus sp.) may provide habitat for wrens or
protection for smal mammals from predation by foxes and cats.
weed subgtitution — a weed is removed only to be replaced by a weed which is more
difficult to remove, eg. Lupins (Lupinus sp.) subgtituted by Rose Pdargonium
(Pelargonium capitatum) on the Swan Coastal Plain when Lupins are removed.
chemical effects of fauna, eg. impact on frogs by chemica sprays used for weed contral.

Many potentid adverse impacts of weed management can be preverted by revegetation with
appropriate local species at the same time as weeds are removed. This gpproach maintains habitat
vaues and reduces the risk of weed subgtitution.

Guidelines to determine which approach or which combination of gpproaches is most dfectivein
particular circumstances would assst weed managers. It is important that such guidelines be
produced. A case sudy approach will be mogt effective in communicating the complexities of weed
control.
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Integrated Environmental Weed Management
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3.3. Weed Led Control

Controlling potentidly sgnificant new environmental weed species is essentid if control is to be
effective in the long term. Weed led control is a proactive strategy to prevent introduction,
establishment, survivd, reproduction and dispersd of an emerging environmenta weed before it
becomes a mgjor problem either at a patch, loca, regionad, State or nationa level. Prevention and
eradication is a powerful tool for weed managers in their efforts to control the expanding number of
weeds. A speciesthat is widespread can only be controlled as part of a site led program not aweed
led one.

3.3.1. Preventing Weed Introductions
Prevention of weed introductionsis Sgnificant a al scaes

On anationa and dtate level quarantine and assessment processes need to be at a sufficient
level to prevent the introduction of new weeds to the nation or State. Education is vita to
help the community understand the risks from weed introductions; and

At regiona and local scales prevention of new weed introductions is important.

Weeds are transported by both naturd and human sourced mechanisms. We have the ability to
control human vectors. The essence is good hygiene, whether it be education to prevent garden
wadte disposa into senditive areas at aloca scale, regulations to require the covering of transported
hay at regional and State scales or regulations to ensure that new farm crops such as Tagasaste
(Chamaecytisus palmensis) have awide buffer between remnant vegetation and roadsides.

Sdes of plant species with high weed potentia for domestic use, for revegetation or commercia use,
aso requires attention, with such plants not being offered for sde ether through voluntary adoption
of best practice by the relevant industries or by regulation.

An investigation and development of best practice guidelines, and where gppropriate regulations to
ensure hygiene, for the sde and didribution of potentid weed species or materids potentialy
containing weed species is required.

Monitoring for the presence of new weed populations and for the proliferation of existing “deeper”
weeds is essentid to ensure rapid action if a weed is inadvertently or deliberately introduced or
begins to spread rapidly. Community education towards notification and an action plan for
eradication of new weedsisrequired a al scaes.

3.3.2. Early Detection and Early Eradication

It may be possible to eradicate localised populations of weeds at al scalesin some circumstances. A
amal effort early in the invason process can save consderable effort or loss of ability to control in
the long run. For example early control of a smdl populaion of Briza maxima in an isolated

Page 16



Environmental Weed Strategy for WA Integrated Environmental Weed Management

wheatbelt reserve could prevent the weed invading the whole reserve. The key isidentification of the
effort required, both in amount and duration, to ensure that control is possible, that the resources are
sourced and the effort sustained for sufficient time to achieve the god. Eradication campaigns
generdly fal if one or more of the following criteria are not met:

the population of the target species must be highly locdised and the boundaries of the
population assessed beforehand

an effective control method needs to be available, and

the infested area must not be continuoudy infested from soil seed reserves from surrounding
areas or from nearby cultivated specimens (Csurhes and Edwards, 1998).

A drategic gpproach to the remova of new localised populations of individua weed species or smdl
numbers of weed speciesisoutlined in Figure 4.
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FIGURE 4. WEED LED CONTROL — STRATEGIES FOR THE REMOVAL OF INDIVIDUAL WEED SPECIES OR SMALL
NUMBER OF WEED SPECIES

1. List rated weeds for impact on biodiversity using the Environmental Weed Strategy rating system and a
consideration of threatened species and communities, faunal habitat and fire regimes.

2. Determine highest priority weed.

3. Isit feasible to eradicate thisweed? Thiswill depend on scale (single reserve, region or state) and
| ocation and extent of infestation.

3(a). Do we have suitable control techniques?

/\

No. Y es.

Research for weed control required. Go to 4. 3(b). Isthe weed cover small enough to
enable control to be achieved with available
resources?

No. Y es.

Contain weed within current distribution or go to 3(c). Can the weed be removed without

Approach B. continuous reinvasion or environmental

costs such as weed substitution, soil
lerosion or loss of faunal habitat?

No. Y es.

3(d). Develop aweed control strategy taking into Eradicate weed as apriority.
laccount weed substitution, maintenance of faunal
habitat and soil erosion. Eg a native vegetation
regeneration program combined with weed control,
mai ntain weeds providing essential faunal habitat
until replaced with native species.

4. |dentify next priority weed.

5. Go to 3 and repeat 3 and 4 above for all weeds.
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3.4. Site Control

Site led control focuses on identifying aress that require weed control to maintain their ecologicd
vaues and stes which are currently in good condition and can maintain or improve that condition
with planned effort. In some cases it is possible to expand control from areas in good condition to
gan larger intact areas. The priority ranking of a proposed Ste led program is based on the
biodiversty vaue of the core management unit and the urgency of control.

A grategic gpproach to identifying priorities for dte led contral is provided in Figure 5.

FIGURE 5. SITE LED CONTROL — STRATEGIES FOR PROTECTION OF HABITATS CURRENTLY LARGELY FREE
OF WEEDS

1. Identify intact areas (areasin good condition) which are
largely free of weeds.

2. Decide highest priority intact areafor weed control work
based on nature conservation values e.g. size, threatened
communities present, faunal habitat value etc

!

3. Define the priority
intact areaon the

!

4, Prioritise weeds for removal according to Approaches A and D

'

5. Control wedsin the
priority intact area
according to priority and
without environmental
disbenefits.

—

6(a) OR 6(b)

Decide next Expand from intact
highest priority The pathway to 6(a) or _G(b) areasto create
intact area. will deper_1d on thv_a relative larger intact areas

conservation merit of each
Goto3 .
arearequiring treatment
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3.5. Threatened Species and Threatened Communities Led Control

This gpproach places the protection of threatened species and threatened communities on public and
private land as the highest priority for weed control and is incorporated into species and ecological

community recovery plans developed by CALM. Thisis a subset of Ste led control where the site
isidentified by the presence of athreatened species or community.

While the protection of threatened species and communities is a very high priority to prevent
extinctions, it only focuses on points in the landscape and so needs to consider aso the broader
environment which may provide a continuing source of weeds,

A drategic gpproach for threatened species and threatened communities led control is provided in
Figure 6.

FIGURE 6. THREATENED SPECIES AND THREATENED COMMUNITIES LED CONTROL FOR PROTECTION OF
THREATENED SPECIES AND COMMUNITIES AS THE HIGHEST PRIORITY

1. ldentify threatened species and

communities

2. Rank the weeds specifically threatening
the threatened species or community using
the Environmental Weed Strategy
database as aguide

3. Decide on focus for control, weed led,
cause led or human resources led.
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3.6. Human Resources Led Control

People and communities are becoming motivated to manage natural aress as evidenced by the
gseady growth of “friends groups’, the landcare movement and considerable effort by volunteers.
Many of these groups are concentrating on bush regeneration and making significant contribution to
weed control in naturd areas. There is a0 an increase in professond weed control contractors
and some municipdities are employing staff with expertise in environmenta weed control.

Egtablishing priorities for weed management can be difficult and in some cases lack of understanding
of ecological processes leads to weed replacement and continuous reinveson. In these
circumstances volunteers and professonals can lose motivation.

A human resources gpproach will identify weeds and particular circumstances best suited to
volunteer control and those which are better managed by professonds. It may be best for
volunteers to target smdl populations of highly visble weeds which are readily removed by smple
manua or chemicad methods and areided for essentid follow up and monitoring. Professonds may
be best used where spraying or machinery is required or where a concentrated effort is required.
Making the best use of the capahilities of both volunteers and professionals will often lead to best
long term outcomes.

A draegy for human resources led control - recognising control drategies for volunteers and
professondsis provided in Figure 7.
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FIGURE7. HUMAN RESOURCESLED CONTROL —RECOGNISING DIFFERENT WEED CONTROL
STRATEGIES FOR VOLUNTEERS AND PROFESSIONALS

1. List weeds present prioritised according to the EWSWA ranking system

v

2. ldentify those weeds characteristics which make them suitable for volunteer control *

v

3. Can eradication of highest priority weed be achieved, i.e. isweed cover small enough to be
eradicated with available resources?

—

No Yes

Goto7 4. Can weed removal be achieved
without environmental costs such as
weed substitution, habitat |oss and soil
erosion?

No

5. Can aweed control strategy taking into
account environmental costs be developed, e.g.
combine weed removal with revegetation?

v
No
Research required Yes _
for this weed 6. Eradicate weed.

7. ldentify next highest weed priority with characteristics suitable for volunteer removal. Go to
2.

v

If thereis no further weeds suitable for volunteer involvement, use weed control approaches A,
B,CorE

% Weeds suitable for volunteer control, eg highly visible weeds which can be readily removed by simple
manual or chemical methods.
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3.7. Cause Led Control

Many environmenta weeds ae proliferating because they are able to take advantage of
disturbances such as:

achange in soil conditions elther by dtered water regimes or increased nutrients;
unnatural soil disturbances such as earthworks;

by changed fire regimes which ater ecosystem processes, and

by congtant reinfestation from externa sources.

This gpproach to weed control focuses on controlling, reducing or diminating disturbance factors
that increase ecosystem vulnerability. Examples of this gpproach may include:

control of access through bushland areas and rehabilitation of superfluous tracks;
control of grazing in bushland areas and riparian vegetation through fencing of remnants;
control and management of sources of nutrients entering waterway's through planning
controls and improved land management practices, and

control of balast water exchange e.g. Japanese Kelp (Undaria pinnatifida).

Cause led control can be seen as preventative in terms of ensuring that vegetation in good condition
is protected from disturbances through planning controls and effective management drategies. Once
environmenta weeds are established, then control of disturbance factors is an important adjunct to
other control methods in order to ensure effective control of environmenta weeds and protection of
environmental vaues.

A drategy for acause led approach is provided in Figure 8.
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FIGURE 8. CAUSE LED CONTROL — RECOGNISING THAT THE REASONS FOR A WEEDSPRESENCE MAY BE DUE
TO ALTERED CONDITIONS WHICH NEED TO BE ADDRESSED FOR THE WEED TO BE CONTROLLED

1. List rated weeds present according to impacts on biodiversity in the Environmental Weed Strategy,
rating system and a consideration of threatened species and communities, faunal habitats and fire

regimes.
v
2. [dentify highest priority weed.
A 4
3. Has an alteration in natural conditions, such asincreased nutrients,
enhanced the likelihood of this weeds proliferation?
No. Y es.
Go to Approaches A,B,C or D. 4. Can the altered conditions be
identified and ameliorated?
No. Y es.
Go to Approaches A,B,C or D and Note altered conditions.

consider revegetation with local or
regional species suited to the
altered conditions.

6. | dentify next priority weed. Goto 3.

v

7. Repeat steps 3-6 for all weedsto provide alist of atered conditions.

8. Prioritise rectification of altered conditions according to expected control of weeds in order of impact
on biodiversity. Monitor changes, contain weeds while conditions alter, consider revegetation with local
or regional species suited to the altered conditions.
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SUMMARY

An integrated approach to environmental weed management is developed in this chapter. An
integrated approach involves the planned use of the following control options:
- weed led control
site led control
resource led control
threatened species and communities led control, and
cause |led control

Strategic planning will consider:
weed potential according to the criteria developed in this study
maintaining significant areas of all natural ecosystemsin good condition, and
control of weeds impacting on threatened species and communities

Adverse environmental impacts of weed management must be addressed and revegetation
strategies need to be alongside weed removal.

RECOMMENDATIONS

Number | Action Responsibility

R3.1 Produce guidelines for integrated weed Agencies, with assgtancein
management and case sudiesto illudrate the coordination from SEWG where
guiddines. required.

Adjacent landowners should receive
encouragement to control weeds on their land,
where integrated programmes are planned.

R3.2 The sale of plant species with high weed SEWG to promote via member
potentid for either domestic use, revegetation organisations.

or commercia use should be discouraged, by
voluntary adoption of best practice by the
relevant indudiries.

R3.3 Review current regulatory mechanismsand best | CALM, AgWA.
practice concerning the sale and digtribution of
potential weed species or materids potentidly
containing weed species and recommend
changes.

R3.4 Egtablish a mechanism to monitor the presence | Agencies, with assstance of SEWG
of new weed populations and the proliferation | asrequired.

of exigting “deeper” weeds to ensure rapid
action is undertaken if aweed isinadvertently
or ddliberately introduced or begins to spread

rgpidly.
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4. CONTROL METHODS'

Weeds can be controlled by direct methods such as biologica control agents, by manua methods,
by usng herbicides or indirectly by effective land and water management. The sdection and
implementation of the most gppropriate method or combination d methods is a vitd part of any
weed control program. Correct sdlection will ensure that weeds are dedt with in atimey manner
with minimal environmenta cogts both on and offsite,

Sgnificant contributions are required a dl levels of society (see Table 1). Activity cannot be
effective on the ground without biologica control and appropriate certifications for chemica contral.
Similarly control of introduction of weeds and quarantine are required at national and State scales.

4.1. Controlling Degradation Processes

Controlling degradation processes that increase ecosystem vulnerability to weeds is often the most
effective way to control weeds.

In bushland areas procedures such as fire management, maintenance of buffer zones, prevention of
nutrient inflows, fodering regeneration of indigenous species and redtricting human access to
managed walkways and roads dl contribute to weed management. Reduction in weeds after the
degradation processes are controlled may be dow and monitoring will be required to determine
effectiveness and whether complementary measures such as revegetation or minor weed control are
aso required.

4.2. Herbicides

Herbicide application is often the most cost effective method for the control of weeds. While
herbicide applications are efficient this gpproach requires careful consideration of:

humean hedlth implications

increasing herbicide resstance

possible mitigation againg the development of adternative gpproaches to weed management
such as mechanicdl, ecologicd and ystem management due to current efficiency of the
method

impact on non-target floraand fauna, and

the need for post treatment rehabilitation.

Careful condderation of the most gppropriate use of herbicide control is required and over reliance
on herbicides for weed control should be discouraged.

! WeedPlan A Tasmanian Weed Management Strategy is acknowledged as a major source for
the development of this section.
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4.3. Biological control

Biological control can be avery efficient form of weed management.

Biologica control reduces weed populations and vigour through the introduction and release of
natura parasites and predators. Biologicd control has many advantages over other weed control
methods as it can be cog effective in the long term, is generdly environmentadly friendly and can
reduce the need for less desirable weed control practices such as herbicide application. Biologica
control does not eliminate weeds but can reduce target weed populations to a level a which they
have a low impact or are more readily controlled by other means. Biologicd control requires
consderable investment and is long term.  Increased research for biologica control of the maor
weeds impacting on biodiversty in Western Audrdia is required. Managers must recognise the
limitations of biologica control and apply additiona controls where required to protect conservation
vaues.

4.4. Manual Control

Manud control is physical removad of the weed by mechanica or human effort.

Manud contral is often the most expensive form of weed remova but it is the most gppropriate
method in many circumstances, e.g. for threstened flora populations where disturbance to individua
native plants has to be avoided. It is particularly vauable for smal infestations, where chemica
control is inappropriate and where resources are available. Manud control needs to be carefully
managed as enthusiastic efforts resulting in gross soil disturbance can lead to weed replacement, and
the approach recommended by Bradley (1988) where revegetation is carried out in conjunction with
weed removal needs to be considered.

Demondtrations of the most gppropriate use of mechanica weed remova are required as examples
to the community of best practice. These need to be documented as case studies and made
available to weed control groups and for weed management education.

4.5. Fire Management

Fire is an acknowledged perturbation factor which occurs naturdly in al terrestrid ecosystems but
currently is often human mediated as a planned management tool or as an accidenta or crimind
action. Fire regimes in many parts of Western Audtrdlia have dtered snce European settlement,
paticularly in aress of high population densty. The presence of environmenta weeds may then
contribute to a fire-weed cycle that is the primary cause of bushland degradetion in some areas
(Wycherley, 1984).
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The causes of the cycle are many and diverse, but some of the key points are:

Weed species are often advantaged by the burst of nutrients avalable immediately after a
fire

Weed species, particularly grass weed species, accumulate biomass rapidly thus rapidly
increesing fud loadsto leves that will sustain fires more frequently.

Grass fuds have a different structure to shrub fuels. The grasses have afine, evenly spread
structure, compared with the more heterogenous, discreet structure of native understorey
ghrubs. This affects fire behaviour and rate of spreaed, particularly in the initia stages of a
fire

Weed seeders are usudly annuals whilst native seeder species require time between fires not
only to set seed but dso to replenish their seed stocks. This may teke severd years.
Frequent fires deplete native seed stocks and encourage weed seed stocks, thus rapidly
eliminating the native species from the species assemblage.

Resprouters can dso succumb if the fire interva is so frequent that the root stock resources
become depl eted.

Thus grassy weeds have characteristics which enable them to respond quickly to fires, and which
support more frequent fire events, than many of the native perennia understorey shrubs. Some
weed species (e.g. Acacias) are well adapted to fire and in the absence of their naturd limiting
agents are able to proliferate at the expense of endemic species.

However, arson or planned fire events may provide opportunities for weed control through the
reduction in weed biomass and the provison of opportunities to treat resprouting plants. For
example, afire event in athick infestation of Pampas Grass (Cortaderia selloana) will alow access
to the area after burning to sdectively chemicaly treet regrowth as well as dlowing revegetation of
bare areas.

To date, little research has been carried out on the definition of appropriate fire regimes for Western
Audrdian ecosysems in terms of fire intervas, intensities and patchiness, and their relationship to
environmenta weeds. Without this information, the specific role of fire in ecosystem vulnerability to
environmental weeds within different vegetation communities is unknown.
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Control Methods

Table1l: WEED CONTROL PRIORITIES FROM NATIONAL AND LOCAL LEVELS

M ethods National State Regional L ocal Patch
Introduction Quarantine, Quarantine, Sengtive Fire control Amdioration of
and Spread transportation | transportation commercid drategies, causal agents
Measures, Measures, revegetation education,
education education Strategies, hygiene
education
Biological Egablish Promote specia | Didribution Monitor Monitor
Control Nationa Stateresearch | and monitor effectiveness | effectiveness
research requirements effectiveness
priorities
Herbicide Hedth and Hedth and Traning Traning Implementation
Control sfety sfety and monitoring
standards, standards,
research traning,
research
Fire Fire Fire Fire permits Implementation
M anagement management management | and training and monitoring
policies, policies
research
Manual Traning and Recognition of | Volunteer Implementation
Contral volunteer group | roles, training, | group support | and monitoring
support volunteer and training
group support
SUMMARY

Control options for environmental weeds include:
controlling ecosystem degradation processes
herbicides
biological control
manual control, and
fire management.

For many ecosystem/weed combinations in WA the best control options are not known and further
researchisrequired.

Page 29




Environmental Weed Strategy for WA Control Methods

RECOMMENDATIONS

Number | Action Responsibility

R4.1 Fecilitate research by the Federal Government | Agencies, with assistance of
into the biologica control of weedsimpacting SEWG asrequired.
on biodivergty in Western Audtrdia

R4.2 Facilitate research into gppropriate fireregimes | Agencies managing natural aress,
for Western Audtrdian ecosystemsintermsof | asssted by SEWG.

fireintervas, intengities and patchiness, and
their relationship to environmenta weeds.

R4.3 Certify additiona herbicides for environmenta Pesticide companies encouraged
weed control to increase the range of by SEWG.
trestments available.
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5. MONITORING AND EVALUATION

Monitoring and evauation of environmental weed occurrences, therr impacts, weed Spread,
condition of intact areas, condition of threatened species and communities threatened by weeds and
weed eradication/control operations is essentid for making sound decisons for weed control.
Currently thereis no coordinating mechanism in Western Audtrdiafor thisto occur.

Mechanisms and procedures by which the success of the Environmental Weed Strategy and other
weed management programs may be monitored and evauated are required. Mechanisms for
monitoring at loca scales are currently poorly developed and understood with little implementation.
Key areas for monitoring include:

5.1. Patch Level

Map bushland condition and ditribution of high and moderately rated weed population
at regular intervas (e.g. every 5 years).

Establish monitoring quadrants and survey and record annually — particularly for different
weed control trestments.

Photograph trial areas fom set points — use digitd technology if avalable (ie digita

camera or video).

Monitor effectiveness of community weed remova and restoration work.

5.2. LocalLevel

Monitor effectiveness of discrete and broadscale weed control programs in reserves
vested with Local and State Government authorities.

Map distribution of high and moderate rated weeds in reserves.

Liase with private landowners with bushland who are undertaking weed control
programs and monitor and evaluate their successes and failures.

Identify priority areas for weed contral.

5.3. Regional Level

Monitor the effectiveness of weed control programs within the region.

Monitor the impacts of environmenta weed species on different ecosystems and
evauate the reslience of different vegetation assemblages.

Monitor the introduction of new weed speciesin terms of their impacts on biodiversty.
Monitor for the emergence of "deeper” weeds.

Monitor awareness and education programs and attitudes of the public towards
environmental weeds.
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Monitor the sde and digtribution of potentid and existing environmenta weeds from
wholesde and retall outlets.

5.4. State Level

Continue the work of AQIS (Austraian Quarantine and Inspection Service) to monitor
the imports of new plantsto Audrdia

Evduate the success of environmenta weed control programs.

Deveop proforma monitoring schedules for patch, loca and regiond levels and evauate
incoming data.

Monitor impacts of weed control methods on biodiversity.

Monitor the success of weed control and threatened species and ecologica communities
recovery plans.

SUMMARY

Western Australia needs weed monitoring programs covering the physical locations of weeds,
rates of spread, success of control containment operations and the success of community

effort. These monitoring efforts should be undertaken at patch, local, regional and Sate
levels.

RECOMMENDATION

Number | Action Responsibility

R5.1 Monitor and evauate weed control programsat | Agencies, with assstance from
patch, locd, regiond and State levels. Develop | SEWG asrequired.

adequate training and pro formas for those
undertaking these tasks.
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6. COORDINATION AND INTEGRATION

6.1. Coordination

The chalenge of adequately deding with the environmenta weed problem in Western Audrdia
requires the adoption of a new and innovative response to weed management and control. To be
effective this response needs to be of sufficient focus and capacity to match the capacity of
environmenta weeds to invade and dter naturd ecosystems.

The response will need to be drategic and pro-active rather than piecemea and reactive.
Characterigics of the drategic approach include identification of key goads and objectives,
recognition of the available resources and adoption of a range of responses followed up by
evauation and critical appraisdl of success. A key dement of the drategic approach to
environmental weed control is a high degree of coordination and integration between the different

players.

The response that is required involves a whole of government and community (induding private
landowners) approach which effectively forges links, relationships and networks between the groups
and individuds involved. There is a need for drong inter-agency cooperation and efficient
coordination between the various agencies that have arole in environmenta weed management and
control in WA.. Coordination is dso needed a dl levels. It is essentid at the policy level aswell as
the program and control strategy level and dl the way through the process right down to on-ground
weed control efforts.

Part of the process of building and improving the coordination between agencies and groups will
involve recognition of the wide range of inputs needed to address the problem and recognition of the
divergty of resources, skills and experience thet is currently available both within the community and
government agencies. The critica link is to match the resources and skills available to the problem
that exigts through effective coordination and integration.

The role of CALM in achieving the necessary degree of intra and inter-agency coordination will be
pivotd. CALM will be the main coordinating agency in the response to the environmental weed
problem due to its statutory respongbility for protection of floraand faunain WA.

However, many other government agencies have responsiilities for weed management, e.g. Water
and Rivers Commission, Department of Land Adminigtration, Main Roads Western Audtrdia, etc.
The skills and resources of these agencies need to be coordinated across the State.

Coordination a the community level is dso essentiad and should be carried out through loca
governments and exigting community based nortgovernment organisations.

Page 33



Environmental Weed Strategy for WA Integration

There is clearly the need to build cooperative reationships between the active environment
community and the weed control agencies and concentrate on skills, information and technology
transfer.

The proposed method of achieving the required degree of coordination is through the formation of a
senior leve advisory group. This group will am specificaly to advise on and coordinate the
implementation of the Environmental Weed Strategy for WA. The group will congst of members
from locd government organisations, State government agencies, private landowners, research
indtitutions and community organisations. It is proposed that this advisory group be cdled the State
Environmental Weed Group. This Group should be formed as a matter of priority following
adoption of the Strategy.

The Misson Statement for the State Environmental Weed Group is to facilitate, advise and
coordinate the successful implementation of the Environmental Weed Strategy for WA.
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FIGURE 9. RELATIONSHIPS TO STATE ENVIRONMENTAL WEED GROUP
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The proposed terms of reference of the State Environmental Weed Group are:

Advise Government on environmental weed management in Western Audrdia

Provide leadership for environmenta weed management.

Recommend priorities for environmental weed management in Western Audtrdia
Coordinate the implementation of the Environmental Weed Strategy for Western Audtrdia.
Coordinate between the government and norngovernment interests in environmental weeds.
Coordinate between dl rdevant State Government agencies.

Coordinate from a State perspective between the various levels of government.

Advise on priorities for implementation of the Environmental Weed Strategy.

Pursue funding for environmenta weed management and control.

Consult with industry including the farming, pastord, forestry and nursery industries and the
community in relation to environmental weed management and control.

Promote research into environmental weeds by research organisations, educationd
organisations and community groups.

Increase the awareness in WA of the ingdious impacts of environmental weeds on natura
ecosystems and bushland aress.

Promote monitoring of environmenta weeds and the success of control efforts.

Assig to educate the community as awhole on the detrimenta impacts of environmenta
weeds.

The appointment of the State Environmentd Weed Group should be by the Minigter for the
Environment following the adoption of the Environmenta Weed Strategy and negotiations with the
proposed member bodies. The rles and responghbilities of member groups of the Environmentd
Weed Group will include adequately resourcing their involvement and commitment to the objectives
of the State Environmental Weed Strategy. The groups and agencies that comprise the State
Environmental Weed Group will need to commit to a whole of government and community
gpproach to the environmenta weed problem.

The State Environmenta Weed Group should be supported by CALM through the provision of
executive and secretaria resources.
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If a State Weed Strategy is produced aimed at all weed issues in WA, then the roles and
respongbilities of the State Environmental Weed Group would be reviewed and the most
appropriate structures and arrangements adopted.

There are a number of other plans and drategies whose development is directly relevant to the
Environmental Weed Strategy. These additiona strategies should be taken into account by the State
Environmental Weed Group in the implementation of the Environmental Weed Strategy in WA.
These other drategiesinclude:

The National Weeds Strategy

The Nationa Strategy for the Conservation of Audtraias Biologica Diversity
The proposed Biologicd Diversity Conservation Strategy for WA

CALM'’ s Bushland Weeds Policy, and

The WA State of the Environment Report.

6.2. Integration

Integration of the Environmenta Weed Strategy for WA involves the execution of policies and
programs with maximum efficiency and cooperation and with a minimum of repetition and waste of
time and resources. Integration will have to cover dl facets of the Environmental Weed Strategy for
WA, i.e. research, resourcing, priorities, control, education, monitoring and communication.

The primary method of integration of the various leves of weed control and management will be
through the advisory and coordination roles of the State Environmental Weed Group. Integration of
the various activities of the member groups of the State Environmenta Weed Group will be an
essentid task if the ams and objectives of the Environmental Weed Strategy for WA are to be met.
Within the confines of statutory obligations and avallable resources under which Group members
must function, integration and coordination of activities will need to be a necessary part of each
agency’s commitment to the Environmental Weed Strategy for WA. It is proposed that integration
be approached firgtly through achieving a good understanding of agency responsibilities, congraints,
current activities and proposed initiatives under the umbrella of an Environmenta Weed Strategy for
WA.

The process of integration of activities will be based on a structure (Figure 10) that recognises that
asthe geographica areaof interest gets smaller and more locaised, and the number of weed species
under consideration decreases, the focus increases on the most effective control option rather than
on environmenta weed policy or srategy. Similarly there can be increasing locd community input
and involvement in weed control & the locd level. Priorities can be st for loca environmenta weed
problems based on loca knowledge and the framework that the environmental weeds database and
the integrated environmenta weed management methodology provides.
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Integration should be based on a common recognition and acceptance of a structure that has an
increasing focus on progressvely smdler geographic areas. The scaes of operation with some
examples of determining factors and integration strategies are outlined below (see Figure 11).

These scales are based on a combination of natural determinants and culturd units. Where possible
the focus should be based on an appropriate scale determined by an ecological boundary (e.g. sail
type, vegetaion units) rather that a cultural boundary which often ignores the naturd features and
thus further complicates weed management and control.
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Integration

FIGURE 10. CONCEPTUAL ILLUSTRATION OF THE CO-ORDINATION AND INTEGRATION OF THE ENVIRONMENTAL WEED

STRATEGY FOR WA
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FIGURE 11. HIERARCHY OF RESPONSE TO ENVIRONMENTAL WEED MANAGEMENT CONTROL
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SUMMARY

Successful coordination and integration of environmental weed management in Western
Australia will require the appointment of an advisory/coordinating body. The Environmental
Weed Strategy for Western Australia advocates the establishment of the State Environmental
Weed Group.

Integration of activities can be achieved through a Sate Environmental Weed Group
provided it has the acceptance and support of government agencies, local government,
industry and the community.
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Integration

RECOMMENDATIONS

Number

Action

Responsibility

R6.1

The coordinating group to consst of members
from locd government organisations, State
government agencies, private landowners,
indudtry, research indtitutions and community
organisations. It is proposed that this group be
cdled the State Environmental Weed Group
and that members be appointed by the Minister
for the Environment.

State Government

R6.2

Provide the State Environmental Weed Group
with executive and secretaria support.

CALM
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7. ROLES AND RESPONSIBILITIES

Environmentd weed problems characterigticaly cross culturd boundaries including land tenure
boundaries, jurisdiction boundaries and boundaries of legd and legidative responghilities. The
coordination and involvement of dl of the landholders in a defined geographic area towards
collective action will be necessary to ingtigate effective long term control of any target species within
any target area.

It is important to recognise dl of the contributions to the Environmenta Weed Strategy. A large
range of groups have a role or responshbility in environmental weed control in WA. Virtudly any
agency or group, both government and norn-government, involved in natura resource research,
regulation and management has arole and or aresponghility in the Environmental Weed Strategy.

An gppreciation of the roles and responsbilities of the various groups involved in the Environmental
Weed Strategy will asss in further defining and separating the roles of the agencies that comprise
the State Environmental Weed Group.

The roles and responsbilities d the myriad of players in environmenta weed management and
control should be clearly understood in order to provide a better recognition of the current legidative
framework and to identify any gaps in responsibility that are not covered by existing structures.

At present there is no legidation that specificaly addresses environmental weeds. Current legidation
relating to weed control is focused on weeds that impact on agricultural vaues. There are three
pieces of Sate legidation relaing to weed management; Agriculturd and Related Resources
Protection Act 1976 (ARRP Act), Loca Government Act 1996; and the Seeds Act 1981.

The ARRP Act focuses on weeds that impact on agricultura vaues. Many environmenta weeds do
not impact on these values and are not declared. The Agriculture Protection Board administers this
Act. The Act enables the "declaration” of weeds in various aress of the State. Landholders are
required to control al declared plants on their properties. Declaration allocates the target weed to
one of five categories of control:

P1 - Prevention: Plants, which cannot be introduced or spread. Most declared plants are
under this category;

P2 - Eradication: Includes potentialy serious weeds which are not yet widdy established;

P3 - Control: Plant infestations should be reduced over timeif eradication is not redigtic;

P4 - Containment: Plants should be prevented from further spread;

P5 - Specid action on public land: Provides for control on native reserves, saleyards and
roadsides

The Loca Government Act dlows alocd authority to declare plants as "pest plants’. Declaration
requires the control of that weed species on dl lands within the local authority boundary. This
legidation has the ability to address environmental weeds but is seldom used. When it is gpplied
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there is no requirement for consistency between adjacent local authorities resulting in uncoordinated
and ineffective control.

The Seeds Act controls the movement of plant materid into the State. A list of prohibited species
restricts the importation of plants that are consdered to be potentially damaging weeds. Species of
environmental weed may not be included on this ligt as its focus is on weeds that may be damaging
to industry.

Exiding legidation such asthe CALM Act, Wildlife Conservation Act, Soil and Land Conservation
Act and the Environmenta Protection Act that deds with environmental vaues, do not specificaly
address weeds. The Wildlife Conservation Act is currently under review and is intended to address
the impact of environmenta weeds on biodiverdty in its new form.

A mgor deficiency of the current legidative framework isthat it is fragmented and not directly amed
at environmenta weed management. It isrecommended that the proposed review of the Wildlife
Consarvation Act specificaly am a ensuring thet there is alegidative framework to support the
generd thrust of the Environmental Weeds Strategy for Western Audtrdia. Theimpact of
environmental weeds should be taken into account as part of conserving biodiversty.

A modd of the roles and responghilities, showing a hierarchy of response to the implementation of
environmenta weed management is shown in Table 2.

SUMMARY

Everyone has a role to play in environmental weed management. These roles need to be
clearly stated and understood. The lack of a specific legislative base for environmental weed
management is a major concern which can be corrected through revision of existing
legislation to ensure clarity in defining roles and responsibilities.

RECOMMENDATIONS

R7.1 The lack of a gpecific legidative base for CALM
environmental weed control should be
corrected through revison of existing legidation.
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Table 2: MODEL OF ROLES AND RESPONSIBILITIES FOR ENVIRONMENTAL WEED MANAGEMENT

Group or Agency

5 £o
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s | |8 |2 |S |5 |5 |§ |58
5 T |2 |35 = S S | =
- HENENEEE NN
Federal Government Agencies o o o T x s wm < w=
CSIRO
Austraian Quarantine and Inspection
Sarvice

Environment Audrdia

Dept of Primary Industry

Defence Department

State Gover nment Agencies

Department of Conservation and Land
Management

Agriculture Western Audtrdia

Water and Rivers Commission

Department of Environment Protection

Main Roads WA

Department of Land Administration

Wedtral

Western Power

Alinta Gas

Water Corporation

Swan River Trust

Other State Level Boards,
Authoritiesand Committees

Lands and Forest Commission

National Parks and Nature Consarvation
Authority

Environmental Protection Authority

Kings Park Board

Roads de Conservation Committee

Gordon Reid Foundation

Pastora Lands Board

Rottnest Idand Authority

Local Government I nterests
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Individua Locd Government Authorities

Co-Ordination

Policy

L egislation

Funding

Research

Monitoring

Education

Advocacy

Environmental

Weed Control

Locd Government Regiond Groups

WA Municipd Association

Country Shire Councils Association

Locd Volunteer Bush Fire Brigades

Non Government Organisations

Greening Western Audrdia

Environmenta Weeds Action Network

Audrdian Asociaion of Bush
Regeneration (WA)

Plant Protection Society

Wildflower Society

WA Naturdists Club

Birds Augrdia

Consarvation Council of WA

Audrdian Asociation Environmenta
Education

Friends Groups

Land Consarvation Digtricts

Catchment Groups

Regiona Partnership Groups

Progress Associations

Nursery Industry Association

Farming Groups

Austrdian Bush Heritage Fund

Nationd Trust of WA

Private conservation land managers

Urban Bushland Council

Private Enterprise

Farmers

Mining Companies

Bush Regenerators

Nurseries

Seed Companies
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Rehaliilitation/Revegetation Companies

Environmental Consultants

Landscape Architects

Private Landowners
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8. RESOURCES

In order to adequatdly ded with the chdlenges that effective environmenta weed control in WA
presentsit is essentia to have an understanding of the many and varied resources that will be needed
to implement the Environmental Weed Strategy for WA. This section outlines some of these
resources and how they can be utilised in a coordinated manner by the many playersin the Strategy.

Currently available resources needed to be identified as well as potertial resources and resource
deficiencies. The basic resources needed to implement the Strategy have been divided into the
broad categories of people resources, information resources and funding resources. These are
briefly described below

8.1. Human Resources

Wadl-trained human resources are scarce. People’'s expertise, skills, knowledge and experience
need to be fully appreciated and utilised to best effect to meet the needs of the Environmental Weed
Strategy. Traning is required to broaden the human resource base in numbers of individuads
involved and increase the Kill level of new recruits and volunteers generdly.

There is aso a need to educate the public as a whole about environmenta weeds and the
Environmental Weed Strategy. Volunteers should be encouraged to work on environmental weed
control where appropriate though they should be adequately coordinated, trained, managed and
resourced and their efforts fully appreciated and recognised.

8.2. Information Resources

Information on environmenta weeds needs to be generated, disseminated and applied to meet the
needs of the Environmenta Weed Strategy.

Exiging applicable information within Audrdia and overseass needs to be utilised as much as
possible through improved mechanisms of sharing, exchanging and dissemingting information. This
can be achieved in a variety of ways including seminars, workshops, field days, newdetters, and
environmental weed web Stes. All current and ussful sources of information on environmental weeds
needs to be made accessible and specifically promoted.

The avallability of information on environmenta weeds is generdly limited and the Environmental
Weeds Database (WeedBase) is amed at filling some of these gaps. The database needs to be
progressively completed as research and monitoring results improve our knowledge-base on the
exiging and potential environmental weeds of WA. It aso needs to be regularly updated and
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promoted to the rdevant level in the environmenta weed response hierarchy. Information on
species specific control needs to be promoted at the most appropriate level.

Where a specific lack of information has been identified the required new information should be
gather through targeted research projects. The need for research and its funding should be
coordinated through the State Environmental Weed Group in order to maximise the return on the
avalable research funding and avoid unnecessary duplication. Priorities for detailed longterm
research such as biological control of environmenta weeds will need to be coordinated nationdly.

8.3. Funding Resources

Money is an essentia resource that is primary to the success of the Environmentad Weed Strategy,
asthe task is both large and complex.

A detailed understanding of the opportunities available to gain funding for the implementation of the
drategy will be essentid to its success. As many of the integrated environmental weed management
programs are long term, securing long term funding commitments will be necessary. Short term and
one-off amua funding will not meet dl of the requirement of the Environmental Weed Strategy. The
cogts of environmenta weed control will need to be shared equitably within the community as the
benefits of environmenta weed control are often not immediately idertifiable or attributable to any
one group in society.

Funding is available from both recurrent sources (e.g. annua grant schemes, departmenta budgets)
and dso from one off specid grants (e.g. the Naturd Heritage Trugt, industry sponsorships or the
Gordon Reid Foundation).

SUMMARY

Environmental weed management in Western Australia will require significant resources to
be successful. Resources include people resources, information resources and funding. Weed
management is long term and resources need to be applied in the long termif the
Environmental Weed Strategy is to be successful.
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RECOMMENDATIONS

Number | Action Responsibility

R8.1 |dentify Government, industry and community | Agencies, indusiry and community
resources and skills available for weed control. | groups with assistance from SEWG.
|dentify deficiencies and recommend options for

resolution.
R8.2 Identify sources of and promote funding for Agencies and community groups
control of environmental weeds. with assstance from SEWG.
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9. PUBLIC AWARENESS AND COMMUNITY INVOLVEMENT

9.1. Introduction

The community plays a substantiad role in extending the knowledge, enthusiasm and human resources
for environmental weed management across the vast areas of Western Audtrdia. A growing number
of community members are contributing to the awareness and control of environmental weeds. In
many cases the community has resources which are not readily available to government, such as

grants and labour.

Since the 1970’ s there has been a growing awareness of the role of environmenta weeds and their
impacts on the natural environment. Joan Bradley wrote her first book on the vaue of weed control
and deve oped the concept of ‘bush regeneration’ in Augtrdia (Bradley 1971). Since that time there
has been arapid increase in the concern and practical involvement in weed management.

Some of the community groups involved and concerned about the management of environmental

weeds include:
Group Description
Environmenta Weeds Action Network A group concerned with environmental weeds
(EWAN) — |lobbying for recognition of their importance

and management needs

Audrdian Asociation of Bush

Fosters and encourages sound ecological

Regenerators (WA) AABR(WA) practices of bushland management including
weed removal and restoration
ECOPLAN A Department of Environmenta Protection

initiative to encourage and train community
involvement in bushland care and management

Friends Groups

There are probably over 150 Friends groups
in the State involved in bushland management

Catchment Groups

A large number of community catchment
groups exist which undertake river and
catchment restoration work

Land Conservation Didtricts (LCD’s)

Landcare groups are awell established
community organisation involved in fostering
sugtainable land management practices

Wildflower Society

The Wildflower Society undertakes flora and
vegetation surveys and isactive in
environmenta weed publications

Nationd Trust of WA

Concerned with the preservation of bush and
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naturd environment. Manages some bushland

areas

Urban Bushland Council Lobby group for bushland protection and
management

Consarvation Council of WA Umbrella group for various conservation
organisations

Botanical Societies Undertakes botanical surveys of floraand

e.g. Broome Botanica Society weeds

Plant Protection Society Has avery specific interest in weeds and has
published widdly including Western Weeds

Coadtdl Marine Alliance A group interested in marine ecosystem
conservation including introduced marine flora

Greening WA A community based group organisation with a
focus on revegetation and protecting remnant
vegetation

Augdrdian Trust for Conservetion ATCV provides avoluntary workforce which

Volunteers assgsin conservation works including weed
control programs

APACE Aid Inc. Apace runs Introduction to Bush Regeneration
courses

9.2. Support

Support for community groups comes from a wide range of sources. For those groups directly
involved in weed management and control, support is in the form of government assistance such as
training and awvareness (eg. ECOPLAN). Training is dso carried out by community organisations
such as Apace Aid (Inc). Community groups aso produce newdetters that contain information
items on weed control and management. A number of large and small seminars and workshops have
been organised by various community groups to help establish best practice management techniques
for weed management

The WA Herbarium has developed the Regionad Herbaria Project, which supports and trains
community groups to collect and curate their own plant specimens.  The program is being
broadened to embrace naturalised species.

Locd authorities provide assistance to community groups in the form of tools, machinery and
funding. Grants such as the Gordon Reid Foundation (L otteries Commission) grants, the Natura
Heritage Trust grants and others support efforts to coordinate and facilitate community action on
environmenta weed management.
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9.3. Benefits

Community groups contribute to the management of environmental weeds in a number of ways,
these include:
- Raidng awareness of the significance of environment weeds
Lobbying government and the private sector for more resources to be put into weed
management
Direct control of weeds through the control or remova of environmenta weed populations
in bushland aress
Bushland restoration
Informing government agencies on occurrence and distribution of weed population (e.g. flora
urveys)
Experimentation with weed control methods
Contributing to a podtive community attitude to the importance of native vegetation
Establishment of loca and regiond herbariums so that weeds can be easly identified
Preparing publications on the identification and control of weeds species
Holding seminars and workshops on weed management

The community has a long standing commitment to the consarvation and management of our native
environment and properly resourced, it can provide a mgor role in managing environmenta weeds.
Integration of community led programs into the broader Environmental Weed Strategy for WA, and
the strengthening and support of partnerships and networking between community groups and other
agencies will ensure that al efforts contribute to achievement of broader gods.

9.4. Constraints

There are important congraints to community involvement in practicd weed control work
particularly volunteer work. For example, people who lack training in weed recognition and removal
may unwittingly contribute to the weed problem through the remova of non target pecies and
unnecessary disturbance of the soil. Volunteer weed removal programs often lack follow-up work in
successive years because of lack of energy or time and hence primary weed remova weed work
can have minimal, if not negative, effects on the native ecosystem. Some of the other congtraints on
community involvement in weed management include:

Lack of partnership and recognition — there is no explicit code of practice between
landowners (such as Councils) and community groups such as friends groups which identify
roles and recognises and rewards effort and achievement (dthough thisis sarting to emerge
more strongly now).

Lack of promotion — there is a generd lack of broad scae promotion of the impacts of
environmenta weeds and the contribution the community can make to managing them.

Lack of training and education — only one course currently exigts (Introduction to Bush
Regeneration) which teaches an integrated way of managing bushland including weed
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9.5.

identification and remova. TAFE or other education institution as yet have not developed
courses which have specific training on environmental weed management.

Standards of training and experience need to be developed so that weed management work
is carried out with a proper understanding of the restorative processes of the environment.
Developing standards for environmental weed management and control work is critica for
successful implementation of management programs.

There is generdly poor coordination between government and non-government agencies
who manage land areas which contain remnant ecosystems.

Monitoring and support for monitoring programs is generdly lacking or poorly resourced
and executed.

Weed management, particularly weed removad work, is difficult and sometimes dangerous.
The scale of weed control required is large and can not be done by community volunteers
adone. Support in the form of qudified professond bush regenerators, either employed by
government or private practice, is required to provide the main front of attack with support
from locd volunteers. Management programs need to be long term to ensure that weed
control is properly augmented.

A generd lack of expertise is avallable to community groups to help them tackle the weed
problem they are addressing. This reflects both the lack of work being undertaken in this
areaand dso the lack of training and research programs available.

Future Directions

Community involvement in recent years in environmenta weed management has been drategicaly
important.  Community groups have played an advocacy role and set the direction and pace for
tackling this mgor environmenta problem. Future support for community involvement in weed
management needs to be conddered in the light of the integrated processes recommended in this

drategy.

9.5.1. Public Awareness and Promotion

Important congderations for the future of community involvement include public awareness and
promotion to make people aware of:

Their persond impact on native vegetation

- carying weed seeds on vehicles, produce, footwear and clothing

- pets such as dogs, cats and horses carrying weed seeds in their coats and droppings,
and increasng the soil nutrients through their droppings

- horses through the above and aso soil disturbance

- dumping of garden refuse which contains potential weeds

- trampling and destruction of vegetation leading to weed invasion, and

- therole of firein promoting weed invason of bushland.

Liaison and lobbying both print and televison mediafor afocus on environmenta weedsin
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- gadening and environmentad programs

- posters and pamphlets to help people identify weeds and learn how to control them

- promotion of Weed Buster Week

- publishing the work that is being carried out by community groups

- providing an award system for groups which demondrate outstanding commitment and
success to environmental weed management, and

- development of internet web Stes.

9.5.2. Education and Training

Training programs in bush regeneration and restoration ecology techniques need to be developed so
that community volunteers can be trained in preparing weed management plans, retoration plans
and specific weed control techniques. These training programs should be based on the best
practices esewhere in Augtralia and made available to community groups.
Community volunteers need to be educated. Planning and training is critica before any
weed control programs are undertaken in bushland aress.
Locd government should take a lead role in developing bush regeneration trained field staff
so that they can work with and direct community volunteer efforts. Loca governments could
aso facilitate workshops with community groups on the weed problem within its boundaries
and the means by which it is going to manage it.
Promotion of community involvement such as through ECOPLAN should be expanded to
rurd aress to increase awareness and training in these communities. It would dso help
promote greater integration and co-operation between city and rurd communities.
Standards — adequate standards of training and experience need to be developed for people
undertaking weed management work (e.g. the Audtrdian Association of Bush Regenerators
(WA) have standards for bush regeneration professonas).

9.5.3. Resaarch and Environmental Weeds Database

Community groups should be encouraged to participate in research programs such as identifying and
reporting the occurrences of weeds in Western Audtralia so that the knowledge of environmenta
weed digribution is increased.  Community groups should be encouraged to experiment with
different weed control methodologies and monitor and report their success. These can be entered
onto the environmental weeds database as suggested methods of control.

Community groups should be encouraged to participate in the development of the environmenta
weeds database through inputting data such as weed distributions, photographs of weeds, weed
control methods etc thus making it acommunity resource.

SUMMARY
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The community is now playing a significant beneficial role in environmental weed
management and awareness raising in Western Australia and have some support from
government and through community led training. Sgnificant constraints have been identified
to greater involvement by the community in achieving best practice and in maximising
outcomes. These constraints need to be overcome to maximise outcomes in mobilising the
community not only in actual weed control but also in awareness raising, training, research
and monitoring of environmental weedsin WA.

RECOMMENDATIONS

Number | Action Responsibility

R9.1 Increase public awareness of the importance of | Agencies and community groups
and threats posed by environmental weeds. with assstance from SEWG.

R9.2 Encourage and support community participation | Agencies supported by SEWG
in dl aspects of weed management and control. | where required.

R9.3 Support existing training programs for weed Agencies, educationd inditutes,
control and bush regeneration. Encourage community groups supported by
edtablishment of new training programs. SEWG where required.
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