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MANAGEMENT PLAN RECOMMENDATIONS

It isrecommended that:
GENERAL

191 The management plan is to be in force for an initial period of five years,
followed by areview, then another period of five years.

192 A committee is to oversee the implementation of this management
plan, deal with any interim contingencies, and review the plan asper 1.9.1.

HISTORICAL PERSPECTIVE

24.1 An updated ethnographic and archaeological survey of the area is conducted
in consultation with thelocal aboriginal community.

24.2 Redevant higorical and cultural information is incorporated into
strategically placed interpretation displaysin L SB.

PHYSICAL ENVIRONMENT

351 The severely eroded north east corner of LSB is stabilised to
eliminate its impact on the bushland, while other areas at risk of eroding are
monitored.

35.2 The fire management plan is reviewed in accordance with the overall

management plan, and in consultation with FESA.

HYDROLOGY
4.6.1 A basdine study of the surface water quality is prepared which
measuresthe water quality of:
* thethree main input drains
* the perched wetland
* the Widgee Branch drain output culvert at eastern edge of Lightning
Swvamp
4.6.2 A weir replace the eastern wetland output culvert to allow for greater control

of water levels (completed May 2001).

4.6.3 A risk management plan is prepared to prevent or mitigate accidental
chemical or other contaminant spillage within the total water catchment area
draining into the Widgee Road Branch Drain.

4.6.4 Main Roads Western Australia is approached to ensure that a spillage plan
for the Reid Highway drainage system is developed.



4.6.5 A long-term strategy is developed to control and eradicate Typha orientalis
from the drain by means other than mechanical digging.

4.6.6 Rehabilitation of the drain with local species is conducted to assist with the
process of nutrient stripping.

FLORA

571 A comprehensive flora survey be completed and incorporated into a detailed
vegetation map of L SB.

572 Dieback treatment and preventative measures as recommended in the
Dieback report areimplemented.

573 As part of the overall education process, information on Dieback is made
available to the general public, and operating procedures developed and
digtributed to authorities operating in L SB.

5.7.4 The preservation and protection of the declared rare flora and
priority three speciesisa high priority.

575 A weed management plan including vegetation condition mapping be
prepared and implemented. This should include the outer perimeter areas
and allow for weed identification workshops.

FAUNA

6.13.1 A detailed fauna species list is prepared, as part of a basgine monitoring
survey.

6.13.2 A Feral animal control program be developed and implemented.

RECREATION

85.1 Stabilised pathways be installed at the suggested locations (Section 8.3 &
Figure 8.1) thereby reducing the impact from cycling, bushwalking and dog
exercising.

85.2 Dogs arerestrained on leashes while walking in L SB, both for the protection
of native flora and fauna and to prevent snakebite.

85.3 Vehicle access is restricted to fire and maintenance vehicles that should
follow established tracks when entering L SB.

854 Signage (see Figure 8.1) should indicate restrictions for access to sensitive

areas, provide warnings of snakes, and other relevant information for
visitors.



CONSERVATION AND REHABILITATION

9.10.1

9.10.2

9.10.3

9.10.4

Options for the long-term preservation of LSB are investigated, for
example; the land be reserved for the purpose of ‘Conservation & Passive
Recreation’ and classified as Class ‘A’ Reserve, vested in the City of
Bayswater .

A permanent vehicle exclusion fence is erected and maintained around the
perimeter of L SB.

All existing rubbish isremoved and on-going rubbish removal is carried out.

Eroded and degraded areas in the bushlands are rehabilitated, including the
areas earmarked for buffer zones.

EDUCATION AND INFORMATION

10.7.1

10.7.2

10.7.3

A “Friendsof Lightning Swamp Bushland” community group be established.
Educational/Inter pretation display centres be established (see Figure 8.1).

A long-term public education and awar eness programme isimplemented.

RECOMMENDATIONS CONTAINED IN THE ATTACHED FIRE MANAGEMENT

PLAN

1.

2.

3.

Establish and maintain a Fire Event Register for L SB.
Maintain the perimeter fencing and NO ENTRY signage by regular monitoring.

Conduct regular public fire awareness programs, preferably prior to the high fire
season from November to April of each year.

Implement a program to maintain existing fire access tracks as prescribed by this
plan.

Seek an exemption relating to the northern firebreak from the City of Swan as soon
aspossible.

Monitor the fud loads in LSB regularly by FESA or another qualified agency or
per son.

A weed control program, asin Section 9.10, be implemented to reduce potential fire
risk.

Develop policies and procedures for LSB as part of the City of Bayswater’s overall
disaster and emergency planning for:

Controlled burnsto reduce extreme fud loads.



Immediate post-fire response.



EXECUTIVE SUMMARY

Perth has numerous areas of remnant bushland within its metropolitan boundaries. Many of these
aress are surrounded by urban development but still retain many of the values associated with natural
bushland. These include aesthetic, culturd, historica and environmenta values which, once log, are
gone forever. Today there is increasing public concern as to the future of these tracts of remnant
bushland. Many people are concerned that if these areas are not managed in a sustainable manner,
the values associsted with them will dedline until very few characteristics of the origind bushland
remain.

The ultimate am of the management plan is to prevent further degradation of Lightning Swamp
Bushland and to enhance its naturd characteritics. The area concerned is Lot 101, bound by
Madaga Drive, Reid Highway, Matthews Close and the former Della Road (unmade).

The land is seen to be worthy of conservation as it is a vauable representation of local flora and
fauna and is in a location that is readily accessibke to the local community. It is a diverse naturd
environment that can provide recregtiond, aesthetic and spiritua benefits for both residents and
vigtorsif managed in a sustainable manner.

Lightning Swamp Bushland is bounded by roads and surrounded to the east, west and south by
populated urban areas, and industrid development has recently commenced to the north. It is
located approximately 17 kilometres to the north east of the Perth centrd business didtrict in the
suburb of Noranda. The dite is a present leased from the Western Audtrdian Planning Commission
(WAPC) by the City of Bayswater. It was previoudy leased by the City of Swan.

In the past there has been no clear objective as to how Lightning Swamp Bushland was to be
managed and therefore no maintenance or conservation work has been carried out on the site. The
present concerns associated with the Site are; uncontrolled access by vehicles, frequent fires, invasion
by exctic plants and ferd animads, and dtered drainage regimes, dl of which have taken ther toll on
the remnant bushland.

The management plan, was origindly formulated by the Students of Environmental Management at
Murdoch Univergity in 1996. It has since been updated by the City of Bayswater in 2000-2001. The
plan now @ntains clear objectives and recommendations as to the future of the site. If initiated they
will ensure that the land will continue to provide a sustainable habitat for flora and fauna, and be of
benefit to the conservation and passive recregtion needs of the loca community, now and in the
future.

The overd| objectives of the management plan are:

1 To protect, conserve and rehabilitate the natura habitat to promote the continued surviva of
loca species of native flora and fauna

2. To ensure sustainable and responsible use of the area.
3. To deveop and promote an understanding of the vaue and importance of the naurd

environment within the community.
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4. To protect cultural and heritage vaues of the area

It is recognised thet for this management plan to be initiated a number of factors will need to be
consdered. A coordinated approach between loca residents, loca authorities and a number of
government agencies will need to be indituted for successful implementation. Ongoing management,
maintenance and monitoring will need a coordinated approach between those key stakeholders.
Without a gtrategic management plan the area will continue to become further degraded until it no
longer retains any vaue for conservation purposes.

Preface

The Lightning Swamp bushland was reserved for parks and recregtion in the origina Metropolitan
Region Scheme of 1963. The City of Bayswater has now entered into a lease agreement for the
land. This agreement provides the City with the authority to manage and protect the areas unique
character and environment in partnership with the local community.

An Advisory Committee (Lightning Swamp Working Party) was gppointed by the City of Bayswater
to provide advice on the management of Lightning Swamp and to assist in the preparation of this
Management Plan. This Committee is comprised of Councillors and gtaff of the City of Bayswater,
State Authorities and representatives from the community and specid interest groups. A coordinated
goproach to management by the City, the locd community and a number of State Authorities will
need to be implemented to ensure the success of the plan.

Students from N319, Environmental Management, & Murdoch University prepared this plan in
October 1996 under the direction of the unit coordinator, Associate Professor Frank Murray. The
origind plan has been amended by the Lightning Swamp Working Party established by the City of
Bayswater in order to meet the requirements of vesting changes and to include updated data and
further management recommendations.

11
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Section 1.0 Introduction

1.1  Special Nature of Perth’s Bushland and Wetlands

Perth, unlike many other cities throughout the world, is in the enviable position of il retaining a
subgantia amount of naturd bushland, but population growth and urban expanson is placing
increasing pressure on the aress that remain.

There are many reasons why it isimportant to retain as much as possible of the remaining bushland in
its naturdl state. Many of these reasons have to do with its uniqueness.

The bushland of the Swan Coastd Plain, on which Perth is stuated, has a number of digtinct flora
and fauna communities. These are mainly associated with the variaion in soil type but devation,
dope and hydrology of the region play an important role in dictating which communities exis. Subtle
vaidions in any of these factors dlow the plant communities and thus fauna habitat to change
dramatically over rdaively short distances (Bell and Bennett 1986).

The vegetation of the Swan Coasta Plain is part of the South Western Botanica Province of
Western Audrdia.  This is an area in which species richness is conddered to be very high in
comparison to areas of Smilar Sze in mogt parts of the world (Marchant et d 1981) and was
recently recognised as one of the worlds 25 *biodiversity hotspots (Myers et a 2000).

Wetlands are an integrd part of the remnant bushland and in themselves show arich dversity of flora
and fauna. Mogt of the flora and fauna has evolved to rely on this groundwater for surviva as the
Mediterranean climate of the region redtricts substantid rainfal to only six months of the year. As
wel as having to rdy on groundwater for part of the year, the upland plant communities have aso
adapted to the rdatively infertile soils of the region.

There are dso the ethicd and mora consderations that should be considered.  Future generations
should have the right to enjoy the raturd landscape. Others will argue that the animas and plants
have as much right to exist as humans, and for this reason aone the bushland that remains needs to
be retained.

1.2 Current Status of Perth’s Bushland and Wetlands

Much of Perth’s bushland has been lost through urban development. Land clearing has eft little of
the many plant communities that once covered the Swan Coagta Plain. Extensive aress of banksa
woodlands which occur on the Bassendean dune system have aso been cleared for agriculture and
pine plantations (Wake and Reeves 1995).

Clearing asde, much of the bushland in the Perth Metropolitan Region has been degraded through
factors such as weed invasion, modified drainage, the introduction of domestic and ferd animas,
changed fire regimes, rubbish dumping and through human usage. Over the past 20 years avareness
has grown for the need to conserve and manage Perth’'s bushland and now there are numerous
community groups working in natura areas (Scheltemaand Harris 1995).

14



Perth’ s wetlands have aso faired poorly through urban development. It is estimated that as much as
70% to 80% of Perth’s wetlands have been logt to urban development and farming through filling,
draining and clearing of fringing vegetation.

1.3  Location and Description of Lightning Swamp Bushland (LSB)

LSB is an area of bushland situated in Noranda, a north-eastern suburb of Perth. The bushland is
bounded on two sdes by Tonkin and Reid Highways (north), the former Della Road and Mdaga
Drive (west) and to the south by Mathews Close which provides the only entry into the area.

Thetotd areaof LSB is 70 hectares, comprising bushland and wetlands (Figure. 1.1).

An open stormwater drain traverses the length of the site, draining into an ephemerad wetland area at
the eastern end of the bushland. There is dso a perched wetland in the north-east corner of the
bushland which contains some water al year round.

1.4  Current Status of Lightning Swamp Bushland

The mgority (70 hectares) of LSB is currently owned by the WAPC. There is a small section of
four hectares currently owned by Main Roads Western Australia and an unmade road reserve that
traverses the bushland. The road reserve will be closed and the land component converted to a
Crown Reserve pursuant to the Land Administration Act with a purpose alocated that reflects the
status of the surrounding bushland. LSB was reserved for Parks and recregtion in 1963 as part of
the Metropalitan Region Scheme (Maunsdl and Parnters undated) and is so a Bush Forever Ste.

Current uses of the bushland areaat LSB include passive recregtion and its inherent value as an area
for bushland and wetland conservetion. The Water Corporation uses the drain that flows through the
bushland for discharge of storm water. Western Power dso has power line corridors which run

through the area. The bushland on the whole isin good condition (Keighery, 1995). However it will

need to be carefully managed to maintain its continued preservation.

1.5 Significance of Lightning Swamp Bushland

LSB isanidand of bushland sgnificant in size and qudity, surrounded by indugtrid land to the north,
and urban areas on dl other sdes. It represents some of the plant communities that once covered
the Swan Coastd Plain before urban development cleared and destroyed vast tracts of bushland.
The area is Stuated on the trangition zone between the Southern River Soil Complex and the
Bassendean Soil Complex, and as such it contains the vegetation types characteristic of both soil
types. Hills of the Southern River soils have vegetation smilar to the banksia woodlands of the
infertile Bassendean sands.

However, vegetation in drainage lines and valeys of the Southern River Complex is characterised by
forests of Marri, Wandoo and Flooded Gum (Wake and Reeves, 1995). Only a smdl proportion of
Southern River Complex vegetation type remains uncleared on the Swan Coagtd Plain (J Alford,
pers. Comm. 1996) the mgority having been cleared for agriculture. The proportion remaining
uncleared of the broad vegetation category in which this site belongs was 17% in 2000 (W.A.
Government, Southern River Complex, 2000). Within this broad group it is likely that specific sub-
categories of vegetation are even more scarce. Two examples of scarce lower groupings & LSB
appear to be Banksaillicifoliawoodland and the perched wetland.
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Figure 1.1: Lightning Swamp Bushland

Other aress of bushland in the vicinity include the regiond reserves of Whiteman Park and Bennett
Brook, which were included in the 1983 System Six report published by the Environmenta
Protection Authority. The report proposed the conservation of important natura areas of bushland
and wetlands within the Darling System (Department of Planning and Urban Development, 1994).
Lightning Swamp was included in Perth’'s Bush Forever (2000) as Site 307. Bush Forever is an
initigtive of the State Government which ams to protect and manage aress of regionad natura

sgnificance to achieve a comprehensive, adequate and representative reserve and protected area
system (WAPC, 2000)

LSB is d=0 linked to important bushland aress in Diandla and Mirrabooka by the Greenways
scheme and Main Road bushland corridors dong the Reid Highway.

The drain that runs through the bushland eventudly flows into the Bennett Brook Reserve. It is
therefore essentid that the bushland and wetlands be retained in hedthy condition so that they can
filter and improve the quality of water leaving the Site, and subsequently entering Bennett Brook.
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1.6 Need for a Management Plan for Lightning Swamp Bushland

Thisvauable area of natura bushland is currently declining in vaue due to the uncontrolled and illegal
access by four-whed drive vehicles and trail bikes, rubbish dumping, and frequent fires. Rabbits are
cresting enormous damage throughout the reserve, while foxes are a danger to native fauna species.
There is an increasing use of the area by loca residents for passive recreetion, such as jogging or
walking dogs. There is a need to address the increasing degradation of the natura flora caused by
the presence of Phytophthora Dieback, and to manage the area for sustainable community use.

1.7  Administration of the Lightning Swamp Bushland Management Plan

This management plan and the recommendations contained wthin shdl be in force for an initid
period of five (5) years, commencing from its find acceptance by dl concerned participants. This
initid period will be followed by areview, after which the plan will be in force for another period of
fiveyears.

A committee smilar to the City of Bayswater's Lightning Swamp Working Party, conssting of

representatives from managing bodies and interested members of the community such as the Friends
group, is required to oversee the plan and ded with any interim contingencies or catastrophies such
as mgjor chemicd spills, drought deaths or severe fires. In addition, it will be necessary to establish
an implementation sub-committee to facilitate and oversee the recommendations contained within the

plan.

1.8 Objectives of the Lightning Swamp Bushland Management Plan

1 To protect, conserve and rehabilitate the naturd habitat to ensure the continued surviva of

locdly native floraand fauna
2. To ensure sustainable and responsible public use of the area.
3. To devdop and promote an underdanding of the vaue and importance of the naurd

environment in the community.
4. To protect cultural and heritage vaues of the area

1.9 Recommendations
It isrecommended that:

1.9.1 The management plan isto bein force for an initial period of five years, followed by
areview, then another period of five years.

19.2 A committee is to oversee the implementation of this management plan, deal with
any interim contingencies, and review the plan as per 1.9.1.
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Section 2.0 Historical Perspective

2.1  Aboriginal History and Significance

The LSB liesin an area of the Swan Coastdl Plain once inhabited by the Mooro tribe, and was one
of saverd wetland areas used for activities such as hunting. The Mooro tribe occupied the area
bounded by Moore River to the north, Ellen Brook to the eedt, the sea to the west and the Swan
River to the south (Figure 2.1). The people of the tribe were the Oordalkala, led by Y elagonga (c.
1780-1843) (Brittain 1990).
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Figure 2.1: Aboriginal tribal districts around Perth

The main camp of the Mooro was a Goodinup (Mt Eliza). However, when the British arrived in
1829, the tribal leader Yédlagonga yielded this camp to the 63™ Regiment and retreated with his
people to Galup (Lake Monger) (Brittain 1990). The surrounding region provided refuge, and
yearly burning and seasona movements continued, but the population of the Mooro tribe soon went
into decline due to encroachment by European settlers, disease and collapse of ther lifestyle (Brittain
1990).

In 1988 the area was subject to an ethnographic investigation in response to a proposa regarding the
congtruction of alink road from Crimea Street, Noranda, to Marshdl Road, Mdaga. The study was
commissioned by the State Planning Commission and conducted by Rory O’ Connor and Associates.
It involved a review of padt literature and consultation with a number of Aborigina people retaining
culturd links to the area. The areas of wetland were found to be significant as sources of food. The
land was used for kangaroo hunting and yugoyne (long-necked tortoise) harvesting by Aborigind

people camped in Guildford and in the vicinity of Bennett Brook. This usage of the land extended
into quite recent times, probably the late 1950s (O’ Connor and Bodney 1988).
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The importance of swamps as significant sources of food has aso been documented by Brittain
(1990) and Berndt and Berndt (1979). They identified crustaceans (eg. Marron, jilgies, coonac),
frogs and insect larvae as other types of food, which were found in trees such as Xanthorrhoea,
Acacia, Eucalyptus and Banksia.

LSB is not registered with the Department of Aborigind Affars. However, as a reault of its
importance as a hunting ground (O’ Connor and Bodney 1988), it is defined as aSite under Section 5
of the Aboriginal Heritage Act (1972). Under Section 17 of the Act, no area of a site should be
damaged or dtered, and it is an offence to do so unless authorised by the Trustees of the Western
Audrdia Museum under Section 16, or consented to by the Minister for Aborigina Affairs under
Section 18 (Balla 1994).

The owner of the LSB (WAPC) should seek written permission from the Aborigind Culturd
Materiad Committee early in the planning process of any proposed development, or implementation
of any management plans (Bala 1994).

To prevent violation of Section 17, an updated ethnographic and archaeologica survey of LSB must
be conducted. Thiswould augment the origind survey by O’ Connor and Bodney (1988) which was
commissioned for the sole purpose of development of perimeter roads, rather than for development
of the actud wetland.

All development recommendations in the management plan are therefore subject to authorisation by
the Trustess of the Western Audtrdia Museum, or consent from the Minister.
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Figure2.2: Allotment of Land Surveyed and Allocated by John Septimus Roe in 1829
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2.2  European History and Significance

LSB entered the European historica records of Western Australia as part of the very first land grant
for settlers of the Swan River Colony, in 1829 (Burton undated). The wetland area was a portion of
one of a series of dlotments given to civil, nava and military officers in the colony. The dlotments
were surveyed and dlocated by the colony’s first surveyor-generd, John Septimus-Roe, and his
assigant H. C Sutherland (Burton 1982; Bourke 1987). LSB formed part of the Swan River
dlotment cdled Location L (Figure 2.2). It was origindly granted to J. S Roe himsdlf, who named
the land Sandaford but never used it (Burton 1982). James Broun, Roe's son, leased the property
to a faamer and later Ro€'s grandson, John Frederick, built two dwellings on the Sanddford
property. However, given the narrow elongated nature of the lot and the poorer soils further away
from the river (Seddon 1972), it is unlikely the area was ever utilised for anything other than rough
grazing (Bourke, pers. Comm.1996). Further evidence that the land remained essentially unused by
early white settlers was the ongoing use of the area by Aborigind people (O’ Connor and Bodney
1988).

Location L remained intact in the Roe family until 1894, when records show thet the area, including
L SB, was subdivided and partly sold (Department of Land Administration 1996). Between that time
and the 1960s, when the WAPC began purchasing it, the various lots covering the area belonged to
numerous different owners (Department of Land Adminigtration 1996). Evidence found in the area
suggests that there was a brick building present at one time.

Other evidence of settlement includes alarge cleared area (Fig. 1.3) and the presence of introduced
Cape Lilac treesin the center of LSB. This was the location of a predominantly poultry farm owned
by the Luderman family, established in 1932 and worked until the land was reclaimed in 1969 or
"70. An ord account by members of the family is held by the Friends of LSB, while the farm is
clearly identified in aerid photographs from 1949. The Luderman family have agreed to alow the use
of their photographs when and if interpretation Sgns are Stuated in this location, to assg with

retaining part of the areal searly history.

2.3 Past Management and Use

The Metropolitan Regiona Scheme 1963, under Section 33, designated LSB (as part of a larger
area) Parks and Recreation which provided development controls and the ability to purchase the
land is a decison which saved it from other uses. Under this zoning the WAPC was aobliged to
purchase the individua lots. Prior to thisthe land was in private ownership and there was no control
over it's use until the rezoning in 1963.

There are no past management plans for LSB, and management has been limited to basic
maintenance such as fencing (Robinson, pers. Comm. 1996). The only fire prevention policy has
been the inclusion of fire bresks, and these have been maintained by the WAPC (Robinson, pers.
comm. 1996).

2.4 Recommendation
It isrecommended that:

24.1 An updated ethnographic and archaeological survey of the area is conducted
in consultation with the local aboriginal community.
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242 Relevant historical and cultural information is incorporated into
strategically placed interpretation displaysin L SB.
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Section 3.0 Physical Environment

3.1 Climate

As LSB is located on the Swan Coastal Plain, the cimate of the area can be described primarily as
that of the Perth region. The climate is considered Mediterranean, consisting of two distinct seasons,
ahot, dry summer and a cool, wet winter (Seddon, 1972).

3.2 Geology

Swan Coastal Plain

LSB is dtuated on the geomorphic dement known as the Bassendean Dune System. The
Bassendean Dune System is one of five dements that together form the Swan Coastd Plain. The
Swan Coagtd Plain extends west from the Darling Scarp to the Indian Ocean having a width d
between 20 to 30 kilometres (Department of Conservation and Environment 1980), and ranging
in eevation from 0 to 75 metres above sea level (Wilde & Low 1978). It is formed dmost
completely from ether aeolian or fluvuate activity (McArthur & Bettenay 1974).

The Swan Coagtd Plain displays distinct landforms that run parale with the current coastline with the
aeolian sediments originting in the west, and the dluvid sedimentsin the east (Seddon 1972).

The five geomorphic dements beginning & the foothills of the Darling Scarp and moving westward
are - the Ridge Hill Shelf, the Pinjarra Plain, the Bassendean Dune System, the Spearwood Dune
System and the Quindaup Dune System.

The Bassendean Dune System

Moving from esst to wedt, the fertile dluvid soils of the Pinjarra Plain dissipates into the first and
oldest of the dune systems known as the Bassendean Dune System. This Geomorphic eement
represents the accumulation of beach sand during the Pleistocene period (approximately 1.6 million
years ago), when the Bassendean System existed as the most western landform of the Darling Scarp
and congtituted the coadtline.

Origindly the soil was cacareous in nature, Smilar to the type found on current coastal beaches, but
through the passage of time dl the carbonate has been leached out leaving insoluble quartz sand
grains (Seddon 1972).

The low dune landforms evident today may not be where they originaly built up due to the action of
wind. They may adso have been planed off a about the 30 metre ontour by the last (mid
Pleistocene) marine reworking of the old surface (McArthur & Bettenay 1974).

Bordering with the west side of the Bassendean Dune System is the Spearwood Dune System which
is often separated by aline of swamps or lakes (McArthur & Bettenay 1974).

The Bassendean Dune System has seasond swamps running pardle to the present coestline that
become dry in summer due to factors associated with evaporation and a receding water table. The
water table ranges from 0 to 30 metres below ground level and is a source of Perth’s groundwater
(Gnangaramound) (Wilde & Low 1978).
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Types of Soils Found in LSB

The dlassfication of different units in the Bassendean system relates mainly to their association with
swamps (Department of Conservation and Environment 1980).

* Bassendean Sand - very light grey at surface, yellow at depth, fine to medium grained, sub
rounded quartz, moderately well sorted of aeolian origina (Gozzard 1986).

* Thin Bassendean Sand over Guildford formation (Gozzard 1986) - dso referred to as
Southern River Complex (Churchward & McArthur 1978). Initidly in 1978, Churchward
and McArthur produced a geologica survey map with the scale 1:250000 describing an area
where sand appeared to have been blown over aluvid soils (Guildford Formation)
producing swamps with clay bases.

* In 1986, Gozzard produced a much more detailed geologica survey operdting in a scae of
1:100000. His invegtigation identified the geologica action of the prevailing south westerly
winds acting on the Bassendean Dunes producing swales and the resulting thin layer of soil
over Guildford formation (Gozzard-personnel communication 1996). In retrospect the two
surveys are open to individua interpretation athough they both describe the same geological
phenomena.  Churchward and McArthur (1978) describe Southern River Complexes as
sandplains with low dunes and many intervening swamps with iron and humus podozols,
peets and clay.

* Swamp deposts (found in perched wetland) - described as Peaty Clay soils which are dark
grey and black with variable sand content of lacugtrine origin (Gozzard 1986).
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Figure 3.1: Location of Soil Unit
Bassendean Sand

In generd, the ancient age of soils of the Bassendean Dunes, means that they are the most heavily
leached of the three dune systems. Described as podzols (Ieached of iron compounds and lime) they
are agriculturaly poor, but at the same time species rich, being inhabited by banksialow forest with a
diverse understorey of shrubs (refer to 5.3). However the associated swamps, often peaty, are used
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for intensve culture usng the shalow groundwater for irrigation (Department of Conservetion &
Environment 1980).

The dune soils are grey quartz sands, with very low levels of calcium, iron and most other mineras
and are described as chemicdly and physicdly infertile (Seddon 1972).

Due to the high permesbility and low weter holding capacity leaching is active and any smal amounts
of clay or st fraction is quickly washed out of the profile.

Beang massve in gructure, there is a generd absence of horizon differentiation except for a darker
A; horizon from the accumulation of organic matter (Stace et al 1972). The sands appear to have a
dark brownish grey A; horizon of low to moderate organic content grading below into strongly
leached pae ydlow to whitish sands which may occur to depths of more than 7 metres (Stace et al
1972).

The ydlow sands of the Bassendean dunes consst of quartz, felspar, heavy minerds and kaolin
(Glassford & Semeniuj 1989). The ydlow colouretion is the result of goethite-stained coating of
kaolin and quartz on the grains (Glassford & Semeniuk 1989).

The remova of carbonate over a 100,000 to 200,000 year period (McArthur & Bettenay 1974)
and formation of an organic B horizon, through intense leaching have contributed to making the il
mildly addic.

Guildford Formation

The Guildford Formation that underlies the Bassendean Sands of the ephemerd wetlands is dluvid.
It condsts of clay, loam, sand and gravel and is a mixture of piedmont, lake river and estuarine
sediments. On the Swan Coagtd Plain it is up to 30 metres thick, and ranges from 15 metres below
the sealeve to 15 metres above, degpening in the west (Seddon 1972).

The Bassendean Sand over Guildford Formation (Southern River Complex) starts a 10 metres
above sealeve and finishes 55 metres above sealevel (Gozzard 1986).

3.3 Erosion
Description

The sandy nature of the two soil types in LSB mike them highly susceptible to eroson following
remova of vegetation. Erosion processes occurring in the area include primarily wind and
mechanicad eroson. On the whole, eroson processes in the Sudy area are dte specific in
digtribution, and related to quantity of vegetation cover, degree of exposure to prevailing winds,
intengity of use (recreation, vehicles, etc.) and dope.

There is an extensive and very active area of wind erosion occurring in the north esst corner of the
study area (see Figure 1.1), coincident with high wind exposure (high postion in the landscape,
oriented to prevailing easterly winds and cleared area upwind) and which is resulting in the inundation
of native vegetation in the area downwind. The disturbed nature of the vegetation in this area.and its
position in the landscape are the main contributing factors. In terms of rehabilitation, this area should
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be of high priority as the Sze of the active eroson area has the potentia to soread and inundete more
of the native flora

There are severd stes throughout the study area which, due to land-use activities (including four
whed drive use, bushwaking, drain congtruction), are degraded and are partidly or totaly denuded
of vegetation as aresult. These areas may be susceptible to eroson by wind; however, they are
generdly surrounded by vegetated aress, low in the landscape, and therefore protected from the
wind to some degree S0 that active erosion is not actualy occurring.

Wind erosion in the North East corner of LSB (Photo — Sar ah Dawson)

Mechanicd erasion is occurring on the various vehicle tracks and walking tralsin the area. Some of
these are sarvice, fire control and proposed recregtion paths and should be stabilised. Sealed paths
or roads are not recommended in the area due to the runoff they generate. This tends to concentrate
water and nutrients to certain areas resulting in increased weed growth. Other dternatives such as
crushed limestone pathways should be researched (Refer to Section 8.4 for further information).

34 Fire

Fire Management Plan

Because of the importance of fire prevention and management in urban bushland aress,
comprehengve srategies have been developed for LSB. These are contained within Appendix 11.1,
the Lightning Svamp Bushland Fire Management Plan.

Fire Behaviour

Fre behaviour is often unpredictable, commonly leaving a path of destruction and scorching the
vegetation. However, it is known that hot, intense fires regularly occur during the summer/autumn
months in Perth, when the humidity is low and temperatures are high (Underwood & Christensen,
1981). The dry winds during this period adso help to transport the fire and increase its area of burn.
In particular, fires move more rapidly up dopes, as the flames are closer to the fud bed. Thus, the
dopes of LSB are areas susceptible to rapid wildfires.

Frequent, high intensity wildfires are known to reduce the species diversity of florawithin an areg, as
well as provide an avenue for the colonisation of introduced weed species, such as veldt grass.
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Records from the Western Austraian Fire Brigade indicate that fire at LSB is a frequent event. For
example, between July 1994 and 1996 there have been 15 reports of bush, grass, scrub and rubbish
fires within the boundaries of LSB (Burns, 1996).

Areas of Risk

As fires are frequent within the boundaries of LSB, it is important to consder the area and its
inhabitants that would be mogt affected in the advent of afire. This includes the flora and fauna of
LSB, some of which are sengtive to fire. Property, houses and lives can be destroyed by fire. One
objective of this plan isto minimise that risk.

35 Recommendations

It isrecommended that:

35.1 The severdly eroded north east corner of LSB is stabilised to eliminate its impact
on the bushland, while other areasat risk of eroding are monitored.

3.5.2 The fire management plan is reviewed in accordance with the overall management
plan, and in consultation with FESA.
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3.6  Glossary for Section 3

Aedlian- materia which have been transported or laid down on the earth’s surface by the wind.
Huviatile - deposits produced by the action of river and/or rivers.

Goethite - anhydrous iron oxide (FeO, OH) which occurs in earthy forms as various shades of
yelow, red and brown.

Kadlin - is a hydrous duminium slicate and is a common westhering product of many mineras such
asfedspars. Itisusudly white, unless stained by impurities and occurs as earthy aggregates.

Lacudtrine - refersto lakes and rel ates to the formation of the soil due to lake sediments.

Pledmont - a gentle dope leading from the foot of a mountain (in this case the Darling Range) to a
region of flat land.

Podozol - soils whereby the upper reaches are leached of iron and duminium compounds, lime
and/or organic materid. Podozols make poor agriculturd soils.

Pleistocene - refersto geological time classification of a period gpproximately 1.6 million years ago.
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Section 4.0 Hydrology

4.1 Introduction

Severa waterbodies lie within LSB including the Widgee Road Branch Drain of Wonga Road Main
Drain which traverses the entire length of the area.  The main water bodies that are formaly
recognised (Hill et al, 1996) and illusirated in Figure 4.1 are:

Eastern Wetland

Western Wetland

Perched Wetland

Damplands

Widgee Road Branch Drain of the Wonga Road Main Drain (open drain).

* Ok kX F

Perched wetland in L SB, August 2002 (Photo — Sarah Dawson)

Current Stuation

Although in reasonably good condition, the wetlands have experienced changing conditions as the
surrounding land has been developed. Subsequently, changes to the hydrology of the area have
occurred. Some of these changes have been detrimenta to the water bodies, therefore future
management should include control of such conditions. The underlying cause of the changes is the
increased influx of water into the bushland through increased runoff from surrounding land and
increased recharge to the groundweter. Changes that have occurred directly or indirectly from the
dtered hydrology in thisareainclude:

Algd bloomsin Eastern Wetland and Widgee Road Branch Drain
Sow drainage through the area

Waterlogging

Wellandsincreasing in Size

Changesin flora species diversity

* OF X X *
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These conditions and other hydrological problems should be corrected or controlled with
management of the wetlands, groundwaier, drainage and water quality.

4.2 Wetlands

Wetlands can be defined as an area of permanent, seasond or intermittent inundation, whether
natura or otherwise; fresh, brackish or sdine; gatic or flowing (Environmental Protection Authority,
1993). LSB heas three different wetland bodies. There is a perched wetland and two seasond
wetlands referred to here as the Western and Eastern Wetlands.  All have been cdlassfied as

sumplands (Hill, 1996). There is dso an area of dampland aong the drain where there is seasondl
waterlogging (refer Figure 4.1).

Perched Wetland

The perched wetland is located in the north east of the bushland. This wetland is predominantly

damp due to the underlying peaty clay, which has a poor hydraulic conductivity. Therefore water
mainly leaves through evaporation and evapotranspiration.

The perched wetland appears to be in good condition. However, degredation to both flora and the
physica landscape has occurred due to the use of off-road vehiclesin the area
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Figure 4.1: Groundwater locationsin Lightning Swamp Bushland
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Western Wetland

This wetland is found in the south western corner of the area. This wetland is shdlow and there are
no sgns of adgae. The wetland is found on a gradua dope, is rdatively shalow (<0.5m), has no
definite banks, and waterlogging is occurring & the edges. This is causing the fringing vegetation to
evolve and change characterigtics.

4.3 Groundwater

The groundwater influences the location and structure of the Eastern and Western wetland. Seasond
fluctuations in the water table depth (low in summer and high in winter) are partly respongible for
fluctuations in the water level of wetlands. Other factors such as drainage and bore water extractions
would see these fluctuations increese in magnitude (City of Mdville, 1991).

Groundwater Flow

The generd flow is from the north to the south-southeast with flow being strongest in the south-east
region (refer Fig4.2). This has implications for the management of the groundwater as any
contamingtion from the Maaga indudtrid area to the north will flow directly through the bushland and
into the wetlands. Therefore, there is a need to congtantly monitor and control the quaity and/or
quantity of water entering from Madagato the north.

Surface water bodies such as wetlands or sumps exist as a thin region of high permesbility (low
resstance) and provide a path of least resstance to groundwater flow (Management Proposd,
Murdoch University, 1994). This causes a locd effect where groundwater surrounding the wetlands
are drawn both verticaly and horizontally towards them, dtering the groundwater flow in the
immediate vidnity.

4.4  Drainage
Water Inlets

Water from the Wonga Road Main Drain catchment area enters the bushland viathree main inlets

1 WongaRoad Branch Drain - viaMcGrath Place Pumping Station.
2. Maaga Drive Branch Drain (industrial area TPS 14) Stuated north.
3. “Southern Resdentid” Branch Drain Stuated south.

In addition to these three main inlets which flow into the Widgee Road Branch Drain, stormwater
drains positioned aong Crimea Street, Matthews Close, Maaga drive, and Reid Highway aso flow
into the bushland.

It was observed in 1996 that the Widgee Road Branch Drain inlet was partidly blocked by refuse,
S0 having an impact on rate of weter flow. It isimportant that both inlets and outlets are functioning
effectively and not impaired in any way.



The Main Roads Department (MRD) provides drainage facilities to remove stormwater from its road
systems, drecting runoff to loca authority drains, Water Corporation drains or to infiltration basins.
Locd authorities are respongble for the control of locd surface drainage within council aress. It is
this fragmentation of responghility which can be a source of problems within the overdl drainage
system. Water qudity issues rdating to this are covered in Section 4.6.

Water Outlets

Water exits via a culvert channdling throughflow from the eastern wetland into the continuing Widgee
Road Branch Drain, which flows on and into Bennett Brook (approximately 4km to the East).

Water Content

Waters entering via Widgee Road Branch Drain, typicaly include ssormwater discharge and runoff
from the resdential area of Noranda. Likewise, waters collecting in the main Southern Residentia
Locd Authority Drain (iii) will indude smilar types of discharge and runoff from Noranda and
Morley.

Waters entering via Maaga Drive Branch Drain will include sormwater discharge from the Maaga
indugrid area (including ‘grey’ water from the various businesses). Much of the future business
activities of the Maaga area are as yet undefined, but concerns have been raised as to potentia
levels of hazardous substances (eg. heavy metas) which may flow from this Branch Drain.

An infestation of Typhaorientalis in the Widgee Rd Branch Drain, L SB (Photo —Kim Grace)
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Controlled Drainage

When dranage issues ae being managed to mantan and enhance the environment,
recommendations should be considered in conjunction with the water sendtive guidelines devel oped
by the Water Sensitive Urban Design Group (DPUD, 1993). The water resource management
objectives of maintenance of water balance, maintenance and where possible, enhancement of water
qudity, and maintenance of related environmental values (and best planning practices) are dl integrd
to current and proposed drainage regimes.

Higtorically, the mainstay for these wetlands was groundwater, while now the wetlands are subject to
dverse influences, including watersheds from highways and locad access roads, an dtered water
table and free-flowing water via drains. This has resulted in changes to the vegetation and ecology of
LSB, =0 that areas once inundated for substantia periods of time are now reatively dry, while once
dry areas are now underwater during winter months.

While it would be preferable to return LSB back to something resembling the pre- development
water regime, this does not appear to be redidtic, either economicaly or environmentaly, and may
even result in negative effects to vegetation now adapted/adapting to the new conditions. However,
the key to preventing any further degradation to the wetlands is to closely monitor the quantity and
qudlity of water coming from outside L SB.

Neither Widgee Road Branch Drain, Maaga Drive Branch Drain nor the Southern Residentia Local
Authority Drain currently have any specific filtering devicesin place. Of particular concern in the risk
posed to the integrity of the waterbodies by pollution from the Maaga Drive Branch Drain (outlet
from TPS 14). In this area, water flows through a system of five compensating basins, and various
control mechanisms can be utilised at these locations.

Of concern dso is the possible flow into the Widgee Road Branch Drain of fuels, chemicas and/or
other hazardous substances spilled in traffic accidents on the Reid Highway (section within the
Wonga Road Main Drain catchment) as occurred on July 16, 2001. Accidental spills or large-scae
seepage of organic compounds could have mgjor detrimenta effects on wetland floraand fauna.

A contingency plan should be devised to dleviate or prevent such possible impacts on wetlands.
The plan would need to contain a ligt of possble pollutants and their potentia environmenta risks,
and outline preventative measures, which can be taken.

Widgee Road Branch Drain

This is an open drain that was congtructed in the late 1970s, it peters out about 500 meters from
Ddla Road where sormwater from surrounding urban developments discharge into the (seasond)
eastern wetland.  Due to the nature of the land contours and the relative heights of drainage inlet
points, during periods of intense sormsthere is actudly reverse flow (E-W) in the section marked as
AB on Fig. 43. Further, between points B and C, water flow dows sgnificantly due to C being
margindly higher than B (Vadja, 1996).
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Increadingly, in the winter months, the leves of water in the eastern wetland and the western wetland
have been rising. Fooding has actualy been recorded within the resdentid location of Kelly Place;
thisis in part due to the reative heights of sections of the Widgee Road Branch Drain (see above)
and aso due to the inadequacy of the “ Southern Residentid” Branch Drain in times of intense scorms
(Vadja, 1996).

The effect of increased water levels has saverd negative impacts upon the wetland ecosystem, in
addition to those related to water quality. Consideration has been given to various means by which
water levels can be returned to something akin to naturaly occurring levels via adjustment to the
drainage system.

Peak Possible Flows from Primary Drain Inlets
(Vadja, 1996)

* Maaga Drive Branch(TPS 14) - ~ 200 Litres/sec
* Widgee Road Branch Drain (ViaMcGrath Place Pumping Station ) - ~ 450 Litre/sec
* “Southern Residentid” Loca Authority Drain - > 600 Litre/sec

Based on the current drainage regime and figures for pesk possble flows from main inlds,
consderation can be given to the most gppropriate changes to the system.




4.5  Water Quality

The water qudity is currently determined by resdentiad wastewater and road runoff which may
include ail, nutrients (mainly from organophosphate fertilisers), pesticides and herbicides, heavy
metas and suspended solids whether coming from point sources or non-point sources. The future
will see an increase in the amount of runoff from industrid wastewater from the adjacent light
industrid area. Through proper management strategies, the qudity of the water should be maintained
or improved and the input of pollutants reduced.

Nutrients

Nutrients are essentia for the growth of plants. However, excess input of nutrients from artificia

sources sich as domestic and industrid wastewater can lead to aga blooms. The widespread

problem of industrid and resdentia pollution isthe input of organic wagtes and nutrients which cause
eutrophication of waterbodies (Davis and Chambers, 1996). The eutrophication process leads to the
development of dgd blooms.

Current Situation

Due to the lack of available water qudity data, dgee growth is the only visudly apparent problem
with the water quality. The adgd growth is concentrated in the eastern wetland, after the entry of the
Southern Residentia Loca Authority Drain, which suggests that the main point source of nutrients is
viaurban runoff.

Another indicator of the detrimentd effects of excess water and nutrient levels is the presence of
invagve plant growth associated with drains, in particular, Typha orientalis (Bullrush). This plant,
which is more suited to prolonged inundetion and higher nutrient levels than ndtive species, has
colonized the western half of the Widgee Road open drain. There is dso a smdl stand of the locd
vaiant, Typhus domingensis Bullrush responds aggressively to the current conditions in the drain,
and previous disturbance caused by mechanica removal, and produces masses of easily trangported
seed. If allowed to spread, the bulrush will do so at the expense of other native wetland species such
as Baumea articulata.

The presence of T. orienalis and agd blooms at the confluence of the Widgee and Southern
Resdentid drains suggests that steady, adverse changes in sal characteristics due to sediment may
aso be occurring. A sediment load may dter soil pH, redox potential, texture and structure.

No water quality monitoring is currently undertaken on the wastewater, which enters this drainage
system.

Future Management of Nutrient Levels

If nutrient input should increase, it could result in increased eutrophication, agae growth, odours,
midges, invasve weed growth, and possbly aguetic fauna desths.  Excessive nutrients may be
controlled via nutrient stripping flora, however, these naturd filtration methods will eventudly reech
maximum capacity if the nutrient level continuesto rise. Subject to the results of weater qudity testing
for nutrient levels, a combination of the following procedures could be implemented depending upon
the severity of the nutrient levels.
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* deveopment of an education program for the Madaga industrid area to minimise pollutant
runoff.

* development of an education program for the community to reduce nutrient runoff.

* research into pollutant control devices which can be fitted into the drainage system.

* the use of local gpecies only for the purposes of nutrient stripping in drains.

Heavy Metals

Heavy metds, such as lead and mercury, are extremey detrimentd to ecosystems. They are
generdly not needed for biologica processes and are toxic to living organisms even a low
concentrations (Dingle, 1996). Once introduced into aquatic food chains, heavy metals have the
ability to accumulate in organisms and for concentrations to amplify through biologicd sysems. The
main problem concerning heavy metd is their gpparent ease of penetrating living cdlls and interfering
with biochemica processes (Dingle 1996) and their persstence in the environment. Heavy metds
are extremdy difficult to remove once present in an aguatic system such as a wetland as they do not
readily break down and quickly become part of the sediment of the water body.

Sour ces of Heavy Metal Contamination

Heavy metals could indirectly be introduced in severd ways. They are often present in industria

discharge and wastewater, for example, mercury used in the production of plastic and other products
(Chiras, 1994). This highlights the importance of monitoring the drain water coming from the
proposed industria aea if light manufacturing or refining plants are built in the area. Heavy metds
could aso contaminate groundwater if they are present in water Stting in compensating basins which
intersect the water table. Lead, a potentidly harmful metd, is found dong roads and is emitted from
car exhauds therefore runoff from urban areas may trangport lead into the bushland. Both drainage
and groundwater represent ameans of transport for heavy metas.

Current Situation
As no water sampling has been conducted on the wetlands in the bushland, the current levels of
heavy metds are not known. As no leve is necessarily “safeé’ for biologica systems dl efforts should

be made to reduce the input of heavy metas. Identifying point sources and increasing the depth of
compensation basins are methods of reducing heavy meta contamination.

4.6 Recommendations

It isrecommended that:

4.6.1 A basdine study of the surface water quality be prepared which measur es the water
quality of:

* thethreemain input drains
* the perched wetland
* the Widgee Branch drain output culvert at eastern edge of Lightning Swamp



4.6.2 A weir replace the eastern wetland output culvert to allow for greater control of
water levels (completed, May 2001).

4.6.3 A risk management plan is prepared to prevent or mitigate accidental chemical or
other contaminant spillage within the total water catchment area draining into the
Widgee Road Branch Drain.

4.6.4 Main Roads Western Australia is approached to ensure that a spillage plan for the
Reid Highway drainage system isdeveloped.

4.6.5 A long-term strategy is developed to control and eradicate Typha orientalis from
thedrain by means other than mechanical digging.

4.6.6 Rehabilitation of the drain with local speciesis conducted to assist with the process
of nutrient sripping.
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Section 5.0 Flora

51 Introduction

LSB contains a mixture of plant communities from winter-wet swamplands with Eucalyptus rudis
communities and sumpland to upland Stes containing Banksia-Eucal ypt woodland communities. Of
note arethe sgnificant sands of Nuytsia floribunda, the WA Christmas Tree (Dixon, 1993).

The bushland sits on the Bassendean Soil Complex and partialy on the Southern River Complex.
The natural vegetation on these dunes is very rich in species; the dunes are the main home of the low
banksiaforest, which has avery diverse understorey of shrubs (Seddon, 1972).

A survey conducted by B.J. Keighery in October 1995 identified 129 plant species from four Sites
on the eastern portion (Keighery, 1996). One species, Macarthuria apetala, found in the survey
was designated a priority two species a the time (Depatment of Conservation and Land
Management, 1995), but is now a priority three. The survey gives a good indication of the flora on
the eesern sde and highlights the need to conduct a comprehensive floristic survey. Banksia
ilicifolia (Holly Leaf Banksia) woodlands, Floristic Community Type 22, are poorly reserved and
their conservation statusis considered susceptible (Gibson et al, 1994).

Since 2000, an ongoing and extensive survey of the florain LSB has been conducted by the Bennett
Brook Catchment Group Herbarium Team (see the progressive floralist at Appendix 11.3). Thishas
resulted in the identification of over 150 species including the declared rare flora species, Caladenia
huegelii, and the addition of another priority three species, Jacksonia sericea. These species are
protected under the WA Wildlife Conservation Act, and as such, a pendty of up to $10,000 can be
enforced if they areillegaly removed or damaged (O’ Donohue, 2001). Severd speciesthat occur in
LSB are protected under the same legidation. Deliberate damage occurred to one of these species,
aMédadeuca preissanatree, in 2001.

5.2  Vegetation Communities in Lightning Swamp Bushland

Zonel: EucalyptusrudisSeasonal Wetlands

The eastern seasond wetland is the dominant feeture of this zone and has a distinct influence on the
flord community, Eucalyptus rudis (Flooded Gum) and Melaleuca preissiana (Stout Paperbark)
are the dominant tree species with Nuytsia floribunda aso occurring in the region. Adenanthos
cygnorum (Woollybush), Regelia ciliata and Xanthorrhoea preissii (Grass Tree) tend to dominate
the shrub layer of the terrestrid plants. Weeds in the terredtrid environment are dominated by
Ehrharta calycina (Perennial Veldt Grass) with other weed species occurring in abundance near the
eastern perimeter of this zone.

Aquatic plants are dominated by the sedge species: Lepidosperma longitundinale (Sword Sedge),
Juncus pallidus (Pale Rush), and Baumea juncea. The seasond nature of this wetland is common
for the Swan Coastal Plain (Lane and McComb, 1988).



The current nature of the eastern wetland has serious implications for the vegetation of the area. The
present hydrologica regime (see Section 4), influenced by the drain, is flooding areas not necessarily
contained within the “origind” wetland.  Although rushes and sedges can adjust to flooding,
prolonged flooding can lead to the degradation and even loss of fringing tree communities (Froend et
al, 1993). Species such as E. rudisand M. preissianarey on seedling recruitment to change their
digtribution and higher water levels can reduce recruitment potentia (Froend et al, 1993). Hence the
Sructure and seasondity of this vegetation community is likely to be atered should raised water
levels persst.

While the new weir outlet condructed a the Della Road entrance will effectively take away more
water from the line of the main drain, it will be necessary to study and possibly ater the levels of land
to the south of the main drain, where it gppears that deep water levels remain well after the rest of
the eastern wetland dries up or drains away. This may be the result of a gradud build up of slt, or
artificid banking caused by extensive damage from off-road vehicle access in the past.

In 2001 a survey for Dieback found the wetlands of Zone 1 to be extensively infected by the
Phytophthora cinnamomi fungd disease. Because of the extent of the infection, there is little that
can be done to treat the area, except preventing its spread into unaffected areas (see Appendix 11.2
for further informetion).

Zone 2: Banksia Woodland

This steis typicd of many Banksa woodlands of the Bassendean sands, despite some part of this
zone being of the Southern River Complex; however the presence of a declared rare flora species
gives it additionad conservation vaue. Of dl the zones this is the mogt extensvely sudied, and it
includes stes surveyed by Keighery (1996).

The dominant tree species include Banksia menziesii (Firewood Banksia), B. attenuata
(Candlegtick Banksia), Biilicifolia (Holly leaf Banksia), Nuytsia floribunda (Christmas tree) and
Eucalyptus todtiana (Prickly Bark). E. Todtiana prefers crests of sandy rises, and thus highlights
the relationship between the topography and vegetation of this zone (Seddon, 1972). Less common
trees in this community include Coryumbia calophylla (Marri), E. rudis (Flooded Gum) and M.
preissana (Stout Paperbark). A second storey community congsts of various shrub species
induding, Xanthorrhoea preissii, Macrozamia riedlei (Zamia Pdm), Allocasuarina humilis
(Dwartf She-0ak), Jacksonia furcellata (Grey Stinkwood), and Adenanthos cygnorum. The
understorey contains Hibbertia sp., Conostylis sp., Patersonia occidentalis (Purple Flags),
Conosper mum stoechadis (Common Smokebush) and Alexgeorgia nitens (Keighery, 1996).

Of some consarvation value ae the gpecies of Orchidaceae (Orchids) and Stylidiaceae
(Triggerplants) present within this zone. Although no priority orchids were recorded by Keighery
during her study, severa species of the genus Caladenia (Spider Orchids) were observed (Keighery
1996), and as dready noted the declared rare flora species, C. heugdlii, has since (2001) been
identified by Dr Andrew Brown of CALM.

Of paticular sgnificance, Macarthuria apetala, a then priority two species, was found in a survey
of the area (Keighery, 1996). Priority two taxa are species with one or a few known populations
with some not under immediate threet (Kelly et al, 1993). Although not currently endangered, a
priority two designation notes the taxa as under consderation to be declared “rare flora’, but further
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Sudy is required urgently (Kelly et al, 1993). Since this study, the species has been re-designated as
apriority three species.
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siawoodlaﬁd in T_SB,'AugusI 2002-(PH— Sarah Dawson)
Zone 3. Perched Wetland

Perched wetlands (wetlands not connected to the ground water) are reletively rare on the Swan
Coagtd Plain, as most wetlands are ground water fed (Bdla, 1994). The water is usudly contained
within the wetland by either peat, clay or aferruginous hardpan (Bala, 1994).

The perched wetland in the north eastern corner of the site is surrounded by alarge area of banksia
woodland. This zoneisin good condition. Weed infestation is minima and restricted to the fringes of
the wetlands resulting from disturbance such as 4WD tracks. The predominant weed is Ehrharta
calycina. Thereis consderable loss of vegetation due to disturbance from off road vehicles.

Its flord assemblages are unique in that they more closdly resemble those of a permanent water
body. Species such as Baumea articulata and Baumea arthrophylla dominaewith Melaleuca
preissiana forming part of the littoral community. Other species associated with such areas include
Centella asiatica and Villarsia albiflora. There are few problems regarding eutrophication and
little evidence of aguatic weed invasion.

In 2001 a survey for Dieback found the area around the perched wetland to be extensively infected
by the Phytophthora cinnamomi funga diseese. Because of the extent of the infection, there islittle
that can be done to treat the area, except prevent its spread into unaffected areas, and treating re-
growth thet is susceptible (see Appendix 12.2 for further information).

Zone 4: Banksia Ridge

Dominated by Banksa woodland species B. ilicifolia  and B. menzesi, this zone could be
consdered as a trangtion zone. It forms a barrier between the two seasond wetlands and shows
some similarities to both Zone 2 and Zone 6. Similar to Zone 6 the tree species Coryumbia
calophylla and Melaleuca preissiana are present with Allocasuarina fraseriana (Common She-
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0&k) dso a part of this community. Dominant understorey species include: X. preissii, M. riedlei,
Hibbertia and Beaufortia. The weed Gladiolus caryophyllaceous (Wild Gladiolus) is rdaivey
abundant.

B Vil

Hibbertia hypercoides (Common buttercups) in LSB (Photo — Sarah Dawson)

In 2001 a survey for Dieback found the outside edge of this low ridge to be extensvely infected by
Phytophthora cinnamomi. It has been treated by the Friends group through spraying and injection
of the affected understorey and tree species with Phosphonate Acid which effectively kills the fungal
disease for acertain period (see Appendix 2 for further information).

Zone5: Melaleuca preissiana, Banksia LittoralisSeasonal Wetland

The wetland in this zone is in excdlent condition, as aresult of having had little or no impact from the
drain. Terredtrid plants include Melaleuca preissiana, Eucalyptus calophylla, Banksia littoralis,
and shrubs of Hibbertia sp, Xanthorrhoea preissii, Patersonia occidentalis, Adenathos sp. and
Scaevola repens (Fan FHowers). Aquatic vegetation includes at least one species of Restionacese,
an unidentified water weed, and species of Baumea. Among the weed species of the area,

Carbrobrotus edulis (Pigface) features prominently.

Dense glands of rushes such as Baumea inhibit the spread of Typha orientalis (Bulrush), thus this
area appearsto be at low risk of invasion (Froend et al, 1993).

Given this Ste does not receive water and nutrient input from the drain the current likelihood of dgd
bloomsislow. Possble problems could occur if nutrients do enter this system.

In 2001 a survey for Dieback found this area to be extensvely infected by Phytophthora
cinnamomi. The most important species affected by the condition is B. littoralisand individual trees
in Zone 5 will require protection through injection with Phosphonate Acid for a certain period (see
Appendix 2 for further informetion).

Zone6: M. preissiana Trangtional Wetland

This area shows a Smilarity to zones one and four, with a greater representation of woodland
goecies. It is generally dominated by the tree species of Melaleuca preissiana, Eucalyptus
calophylla, Banksia littoralis and Nuytsia floribunda. The water tolerant species (M. preissiana,
B. littoralis) are interspersed with woodland speciess A shrub layer of Hypocalymma
angustifolium (White Myrtle), Xanthorrhoea preissii, and Patersonia occidentalis, form a mixed
understorey.
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The trangtiona nature of this Ste makes it paticularly vulnerable to changes in the hydrologica
regime, as the woodland species have lower tolerance to waterlogging. In 2001 a survey for
Dieback found the edges of this area to be extensvely infected by Phytophthora cinnamomi. This
will reguire the establishment of a protection buffer zone through injection and spraying with
Phosphonate Acid (see Appendix 2 for further information).

Zone7: Drain

The drain zone is predominantly a continuous stand of Typha orientalis. Included inthe drainis a
smdl gand of Typhus domingensis Indian water fern én exotic weed), and mats of algae. T.
orientalis is known to colonise waterways and disturbed areas rapidly by seed or vegetatively and
can displace loca rushes and sedges (Bartle et al, 1986). Typha orientalisis netive to eastern
Audtrdia but not to Western Audtrdia. Although it serves a useful purpose in removing nutrients
from the water, and as bird habitat, it does cause problems for water flow. Indian water fern is of
smilar concern dueto its ahility to clog waterways.

Terredtrid and littord species found immediately adjacent to the drain include Hypocalymma
angustifolium, Melaleuca preissiana with Eucalyptus calophylla toward the western end of the
drain.

In 2001 a survey for Dieback found both sides of the drain to be extensively infected by
Phytophthora cinnamomi. Due to its extent, there is little possbility of effectively tregting the
problem, except to prevent its spread into unaffected areas by establishing treated buffer zones as
discussed in Appendix 2.

5.3 Dominant Weed Species and their Distribution.

In the context of this management plan the term weed may be used in reference to those species of
plants that invade native communities or ecosystems in the area and are undesrable from an
ecological perspective (Hussey & Walace, 1993). The invasion of weed species amongst the
vegetation communities of LSB, can largely be attributed to the dumping of rubbish, frequent fires
and physicd disturbances such as 4WD tracks. Many of the exotic plant species are typicdly native
to South Africa or other Mediterranean regions, and can rapidly modify the structure and
compostion of natural communities (Smith, 1985). Figure 5.1 presents the dominant weed species
present, while the floralist a Appendix 3 offersalarger lis.

Table5.1: Dominant Weed Species Present at Lightning Swamp

Species Name Common Name
Arctotheca calendula Capeweed
Avena fatua Wild Oats
Bromus hordeaceus Soft Brome
Ehrharta calycina Perennia Veldt Grass
Fressia afin.l Leichtlinni Freesia
Gladiolus caryophyllaceus  Wild Gladiolus
Juncus articulatus Jointed Rush
Lupinus consentinii Sandplain Lupin
Solanumnigrum Black Berry Nightshade
Ursinia anthemoides Urdnia




The greatest invasion risk to those native communities remaining is likely to be presented by Bromus
hordeaceus, Erharta calycina, and Avena fatua (Wild Oats). These three species can be
regarded as “disturbance opportunists’, as they respond to disrupted sites with prolific germination
and growth (Hussey & Walace, 1993). They can potentialy at compete and displace native
vegetation within a very short time frame if disturbances are subgtantia and frequent. Bromus
hordeaceus and Ehrharta calycina are more common aong the northern extremity of the Banksa
woodland (Zone 2). In some areas they have completely excluded native species from the
understorey in both burnt and unburnt areas. They have adso colonised smdler areas throughout
LSB aong the sdes of 4WD and walking tracks as well as aong the borders of Maaga Drive.
Avena fatua was mainly distributed dong the track that separates the recreationd and conservation
aress, and has not ggnificantly infested other areas of Lightning Swamp as yet. Once infestation of
any of these three species occurs they can exploit conditions of disturbance such asthe intensity and
frequency of fires to enhance their spread and retard the recruitment of native species.

Gladiolus caryophyllaceus is consstently spreading throughout al of the communities. However, it
does not present itsdf as an immediate threat as it does not spread as fast as other weeds. Lupinus
consentinii (Sandplain Lupin) has not smothered large areas, but is well established adjacent to
Madaga Drive and a the main entrance in Della Rd. This emphasises the profound impact that the
disturbances associated with roads and tracks have in alowing introduced species to gain a foothold
inorigind plant communities

Another factor which alows weed species to become established is an increase in soil nutrient levels.
Archototheca calendula (Capeweed), is typicadly suppressed by the infertility of Austrdian soils,
however rabbits often disturb the ground and their dung raises nutrient levels encouraging the growth
of this weed (Hussey & Wallace, 1993). Arctotheca calendula hasinvaded certain areas and is
confined to aress of high disturbance associated with 4WD tracks. Less dominant weeds include
Freesia affin. leichtlinni, which occurs in one isolated patch towards the north-eastern corner of
the Banksawoodland, and Ursinia Anthemoides (Urania) in two areas dong Mdaga Drive).

54 Weed Control

Terrestrial Weeds

Established weeds can cause significant environmental damage as they compete with native species
for resources and are able to colonise disturbed or degraded areas rapidly. There are severd
dominant species of weeds that have been found in LSB (see Table 5.1), some of which present a
very red fire danger to the area, for example, Wild Oats (Avena fatua) and Perennid Veldt Grass
(Ehrharta calycina). However, while certain areas do contain serious weed infestation, such asthe
drain easements, the outer perimeter, and on the northwestern end, LSB isin a rlatively weed-free
Sate.

The remova of weeds manudly is environmentaly desired; however, due to the extensve invason
thisis not feasible, except in smdl patches. The most successful chemical control of Vedt Grass and
Wild Oats is with the use of Fusilade, as recommended by Kings Park (McQuoid, pers. comm.
1996), but will often result in an increase of sbdtitutes such as flatweed. It may be necessary to
employ contractors, particularly after fires when weed growth out-competes nétive regeneration.



The outer verges surrounding LSB will require regular dashing and/or mowing by the City of
Bayswater, especidly prior to seeding, to reduce future weed growth and thefire risk.

A detailed and extensve weed control plan should be developed and implemented for LSB,
including a weed map overlay for the vegetation map. At the same time, common weed identification
workshops for members of the community aswell as City of Bayswater grounds staff will prevent the
accidental removal of native pecies while concentrating efforts on mgor problem weeds.

Aquatic Weeds

Bullrush (Typha orientalis) is pralific within te open drain and is quite difficult to remove. The
recommended method is to remove the flowers which are the seed source, then during autumn cut
the stlems below the water level. This will cause the plant to rot, and by repeatedly cutting it during
the gowing season, the plant will eventudly die (Scheltema et al, 1995). Another method is to cut
and wipe the plant with bioactive Roundup which has been used with reasonable success in 2001.

The previoudy used method of using large machinery to remove bulrush isnot recommended due to
the re-growth crested by soil disturbance, as well as the loss of life of fauna species such as the
Long-necked Tortoise (Chelodina oblonga), frogs and freshwater crayfish.

5.5 The Effects of Introduced Fauna on Flora

The hedth of native flora can suffer enormoudy as a consequence of ferd animas and native fauna
competing againg each other for finite resources such as food and habitat which plants largely
provide.

Rabbits, Oryetolagus cuniculus pose a greater threat to the flora than any other introduced fauna
Their preference to graze on green, growing vegetation has heavily retarded the growth of seedlings
and resprouts, particularly in those areas recovering from recent fires. Rabbits are sdlective grazers,
egting many naive plants, and have the potentid to decimate preferred species, for example
flowering shoots of orchids (Hussey & Wallace, 1993). Thisis sgnificant as a declared rare orchid
species has been identified in LSB. The congruction of warrens can aso result in severe soil

disturbance, destroying vegetation by burid or damaging root systems. The soil disturbance that they
cause cregtes suitable sites for weed invason and their habit of depositing their dung in piles further
encourages this by dtering the nutrient status of the soil (Williams et al, 1995). There is aso the
drong posshility of Phytophthora cinnamomi being transported through both burrowing activities
and dung.

The native floraof LSB can aso be threstened by grazing, trampling or digging by foxes, fera cats or
dogs let off aleash, but to a far lesser extent than by rabbits. Nutrient levels in the excrement and
urine of these introduced species can aso have a detrimentd effect, particularly if large numbers of
dogs are introduced into the area. The management of introduced fauna is contained in Section 6.8
of this plan.

5.6  Effects of Fire on Vegetation

The present vegetation reflects its higtory of frequent fires. There have been fifteen fires in the area
sance July 1994, one occurring in March 1996 of high intensity (Burns, 1996). Factors effecting the
aurviva of plants after a fire include the frequency and intendity of fires, seasondity, type of fires,
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topography of the area and the distribution of fire (Departmert of Environment, Sport and
Territories, 1994).

There are two main fire reponses in plants. Plants thet rely on their seed storage in the ash bed to
regenerate are known as ‘seeders. They are characterised by high seed production and some store
thelr seeds in dructures that open upon heating (Recher & Christensen, 1981).  Although
germination is induced by fire these plants cannot withstand frequent fires as they require between
two and ten years to recover and produce more seed (Hobbs, 1995). Plantsthat resprout from their
bark or rootstock are called ‘resprouters (Hobbs, 1995), these species are more fire resistant than
seeders (Christensen et al., 1981). See Figure 5.2 for the effects that various factors have on
survivad of seeders and resprouters.

Fireand Lightning Swamp Bushland Vegetation

According to Hobbs and Atkins (1990) seeders make up a smal proportion of Banksia woodland.
At LSB the main aress affected by fire seem to be regenerating through epicormic resprouting.

These species ndude Banksia menzesii, B. attenuatta, Xanthorrhoea preissii and Eucalyptus
calophylla. The vegetation here reflects the herbaceous cover common in young burns evidenced
by the presence of Xanthosia, Sylidium and Opercularia (Bdl & Koch, 1980).

There are severd native species that are considered fire weeds as they are so well adapted to fire.
These species include Acacia pulchella (Prickly Moses), Hibbertia hypericoides (Yéelow
Buttercups) and Stirlingia latifolia (Blueboys) (Bdl & Kosh, 1980; Seddon, 1972). The native
trees such as species of Banksia and Eucalyptus appeared to be regenerating quite well through
resprouting but lack of sgplings and young trees in large burnt out aress is a cause for concern.
Hybanthus calycinus (Native Violet), Anigozanthos humilis (Cat’s Paw) and native orchids were
present in recently burnt aress.

Erharta calycina and Solanum nigrum rapidly spread after a fire choking out dower growing
native species (Seddon, 1972). This changes the fud characteristics by providing plenty of fud,
leaving the area predisposed to fire (Christensen & Burrows, 1986). However, another exotic
species, Gladiolus caryophyllaceous was very common dl over the area, but noticesbly sparser in
distribution in recently burnt aress.

Houre 5.2 summarises the tolerances to fire of some of the dominant species.

Table5.2: Fire Tolerance of Common Plantsat Lightning Swamp

Introduced fire weeds Nativefire species Firetolerant natives Native speciespromoted
by fire/damaged by
frequent fires
Ehrharta calycina Acacia pulchdla Eucdyptus calophylla Cdadeniaflava
Solanuntnigrum Stirlingia latifdlia E. todtiana Pterostylis species
Hibbertiahypericoides | Xanthorrhoea preissii

There are three main characteridtics of fire regimes that influence plant regeneration. These are

outlined in Figure 5.2.

47




The management of fire is contained in Section 3.4 of this proposd, and in Appendix 1, Lightning
Swamp Bushland Fire Management Plan.



Figure5.2- The effect of thefireregime on plant regeneration

(From: Hobbs, 1995)

SEEDERS must have enough time to flower and set seed
FREQUENCY
RESPROUTERS: must have enough time to build up a replacement
food store
AUTUMN: firesusudly intense, rain soon follows
SEEDERS: germinate in ashbed with rain
RESPROUTERS: have weater available for new food manufacture
WINTER: fireslessintensg, patch. Plants dready growing
SEASONALITY SEEDERS: germinate in ash bed with rain
RESPROUTERS: shoots destroyed before they have replaced their
food stored food reserves
SUMMER/SPRING: hot dry season follows
SEEDERS: long wait in ashbed - insect or fungd attack may
destroy seeds. Erosion may remove seeds and
nutrients.
RESPROUTERS: delicate new growth under severe stressfor long
period.
HIGH: favours some plants. Consumes mogst of the
above-ground materid.
INTENSITY
LOW: favours other plants. Patchy, some above-ground
materid not burnt.

gag o -

Theaftermath of afirein L SB, December 2001 (Photo — Sar ah Dawson)
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5.7 Dieback

Dieback is the common name given to the disease caused by microscopic root rotting water mould
belonging to the genus Phytophthora. Eight species of Phytophthora have been isolated from
native vegetaion in Western Audrdia  The most common and destructive species is Phytophthora
cinnamomi (Hart, 1992).

These fungi are exotic and can infect and kill many native plants. The impact of Phytophthora
disease on the environment is severe. It has the potential to damage entire ecosystems by dtering the
structure of the vegetation and degrading available habitat.

New infections are primarily caused by human activities that move soil and root meateria from
infected to hedthy areas, usudly on the tyres of off-road vehicles and the feet of walkers.

In 2001 a Dieback survey of LSB was commissioned by the Friends of Lightning Swvamp Bushland
(FOLSB; see Appendix 11.2). The area was found to be extensively infected with Phytophthora
cinnamomi, comprising goproximatdy 45 hectares of LSB, most of this being wetland zones.
Because of the extent of the infection, there is little that can be done to treat these areas, except to
prevent its spreed into unaffected areas by establishing treated buffer zones, closing and signposting
tracks that traverse across unaffected aess from affected areas, limiting access to infected aress,
and preventing further soil disturbance in LSB, for example, by plowing firebresks.

Fortunately, the predominant soil type (Bassendean sand) and topography of LSB have retarded the
spread of Phytophthora cinnamomi mainly to the low wetland aress, dthough the banksa
woodlands have been affected in places, and will be devastated completely if left untreated. It is
believed that Dieback may have been present in LSB for over 15 years.

Dieback control and trestment currently involves spraying and injecting techniques that minimise the
spread of dieback disease and enhance fungi resistance by establishing buffer zones. However, the
treatment must be repeated and ongoing, for tree injection, approximetely every three years and for
understorey spraying, between six months and three years depending on species.

Preventative practices adso involve the use of hygiene procedures where operations are likely to
spread the disease, eg. washdown points for nachinery, equipment and vehicles used in LSB. As
such, dl parties involved in maintenance and remedia works within LSB, for example, firebresk
contractors, the Water Corporation and Western Power, must be made aware of the existence of
Dieback, and the measures used to prevent its spread.

As pat of any revegetation programs in infected areas it may dso be necessary to modify
understorey compoasition, thet is, replacement of susceptible flora, such as Banksia grandis with
more resistant legume species, such as Acacia, providing loca provenance is maintained.

The full Dieback Report is enclosed as Appendix 2.



5.8

Recommendations

It isrecommended that:

5.7.1

5.7.2

5.7.3

5.7.4

5.7.5

A comprehensive flora survey be completed and incorporated into a detailed and
revised vegetation map of L SB.

Dieback treatment and preventative measures as recommended in the Dieback
report areimplemented.

As part of the overall education process, information on Dieback is made available
to the general public, and operating procedures developed and distributed to
authorities operating in L SB.

The preservation and protection of the declared rareflora and priority three species
isahigh priority.

A weed management plan including vegetation condition mapping be prepared and

implemented. This should include the outer perimeter areas and allow for weed
identification workshops.
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Section 6.0 Fauna

6.1 Introduction

Many mamma species have ether become locdly or totdly extinct in the Perth region since
European sttlement.  The fauna in LSB has been subject to a number of disturbances in recent
years, including the development of mgor roads, industry, and residentia arees that surround the
bushland habitat. These disturbances have the capacity to affect the fauna in a variety of ways
including loss of habitat, pollution, introduced species, traffic casudties and noise. Due to these
factors alarge decline in species numbersis likely to have occurred. The native mammadian fauna of
the area appears to be quite impoverished. The avian fauna, however, appears to be abundant and
diverse, asisthe reptilian and amphibian fauna.

Field observations during the initidl Murdoch University project recorded 29 species of birds, 3
introduced mammals, 5 reptiles and 4 amphibian species.  Since late 2000 there have also been
monthly observations made for Bird Atlas Austrdia. On the basis of literature searches and known
habitat preferences LSB may support gpproximately 86 bird species, 6 native and 6 introduced
mammals, 39 reptiles and 10 amphibians (see Appendix 11.4).

6.2 Birds

The avifauna is characterised by the diverse and rich assemblage of birds. The avian fauna can be
separated into bush birds and waterbirds. The presence of two ephemera wetlands has significance
for alarge number of waterbirds, whilst the banksia woodland, heathland and riparian fringe of the
wetlands, provides an ided habitat for alarge complement of bush birds.

During winter, the ephemera swamps have the potential to act as important roosting and nesting Stes
for waterbirds such as the Eurasian Coot, Purple Swamphen and Maned Wood Duck, the former
two species have been sghted on numerous occasons in the area.  The presence of inundated
thickets towards the western end of the larger southern wetland provid es a secluded location for
waterbirds, and a number of Eurasan Coots, Hardheads and Pecific Black Ducks have been
recorded in this area.  Observations of juvenile Eurasian Coots suggest that breeding may occur
here. Other waterbirds such asthe Sacred 1bis, Straw-necked 1bis, Y elow-billed Spoonbill, White-
faced Heron, Pecific Heron, Little Pied Cormorant and Grest Cormorant are amost certainly
expected to occur in the wetlands where they forage for food such as invertebrates and fish
(Lindsey, 1992).

During summer, when the wetlands dry out, they have the potentia to attract a number of migratory
waders which take advantage of exposed mudflats in order to forage for invertebrates. Such waders
may indude the Black-winged Stilt which has been recorded on numerous occasions a nearby
Whiteman Park and many other urban wetlands. A number of other waders such as the Black-
fronted Dotterel, Red-necked Avocet and various Plovers may aso occur. Many of these birds are
protected under internationa conventions and treaties such as the Japan Audtrdia Migratory Birds
Agreement and the China Audrdia Migratory Birds Agreement each of which cover migratory
wadersin the East Asan Audrdasan Hyway.
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Aside from the direct use of the wetlands by waders and waterbirds, species such as the Swamp
Harrier occur in the area, and rely on the wetlands as an important source of food. The Sacred
Kingfisher is aregular migrant to LSB, and a least four different individuals are known to occur in
the area, including ore juvenile. This may suggest thet breeding of this species is occurring in the
vicinity of the wetland.

Away from the wetlands, the extensve Banksia woodland and heathland provide an important
habitat for a diverse range of bush birds. The most numerous bird group is that of the Mdiphagidee
(Honeyesters), including Singing Honeyeeters, Brown Honeyeaters, White-cheeked Honeyesters
and Wegtern Spinebills. Red Wattlebirds and Little Waettlebirds were not recorded during this
survey but are dmost certainly expected to occur, as are other honeyeaters such as the Tawny-
crowned and New Holland Honeyesters. The abundance of flowers such as Banksia,
Anigozanthos (Kangaroo Paw) and Nuytsia, provide an important food source in spring and
summer and would attract large numbers of honeyeaters. Other nectivorous birds such as the
Slvereye are common in the area.

During spring and summer, the associated insect faunawill dso atract large numbers of insectivorous
birds such as the Rainbow Bee-eater, which were present in high densties throughout LSB. Other
birds such as the Striated Pardaote, Weehill, Splendid Fairy Wren, Western Gerygone, Inland
Thornbill and Yédlow-rumped Thornbill aso occur in the area and are atracted by the rich insect
fauna Rufous Whigtlers make extensve use of the Banksia woodland and are good indicators that
the habitat is in rdaivey far condition. Birds such as the Thornbills and Wrens can be found in the
thick heathland and riparian vegetation, which provides shdlter for these gecies.

The Marri trees of the area are extensively used by parrots such as the Port Lincoln Ringneck, Red
capped Parrot, Western Rosdlla and a number of other parrots, which feed off the fruits and flowers.
Of ggnificance, is the White-tailed Black Codkatoo, which would dmost certainly use the Eucalypts
to feed upon. It may dso drink from the wetlands in extensve flocks. This species is a Schedule
One species and is thus of consarvation sgnificance. The varied Stella may dso inhabit the large
Eucdyptus. The Black-faced Woodswallows make extensive use of large Eucalypts to roost and
take-off from, whilst species such as the Tawny Frogmouth and Barn Owl may nest in such trees.

Many raptors may also use these trees as perches. A number of raptors are thought to occur in the
study site, and the Swamp Harrier and Little Eagle were recorded during the study. The Brown
Falcon, Audrdian Hobby, Audrdian Kestrel, Black-shouldered Kite and Wedge-tailed Eagle have
al been recorded from nearby Whiteman Park and thus have the potentid to occur in the study Site.

Avian Corridors

LSB isin essence a habitat idand, with the nearest mgjor bushland area being Whiteman Park, some
5 kilometers northeast.  Currently large tracts of bushland exist on the northern edge of Red
Highway. It issuggested that retention of areas of this bush will be beneficid in acting as a buffer for
the industrid area and adso as an avian corridor to facilitate exchange. It is noteworthy that some
areas of this possible aian corridor are seasondly inundated and hence may aso be important
corridors for waterbirds.



The remnant vegetaion to the north of Red Highway is generdly of sufficient magnitude to
encourage dispersd of birds between habitats, dthough some replanting may be required. The
retention of this habitat and its use as an avian corridor is essentid to ensure the biodiversity of the
locd avifauna and to avoid a habitat idand occurring.

6.3 Amphibians

The amphibian fauna was dominated by an abundance of up to ten frog species, of which four were
positively identified during the survey (Appendix 11.4). The mog prolific species is the Sandplain
Froglet (Crinea insignifera). Also found were the Quacking frog (C. georgania), Western green
tree frog (Litoria moorei) and the Slender tree frog (L. adelaidensis). The habitats generdly
utilised by frog species include the littora fringe of the wetlands, the riparian grip of the drain, and
the low-lying damp reed beds. However specimens were noted in the drier aress of the Banksa
woodland.

6.4 Reptiles

There is a diverse range of reptile species expected to inhabit the bushland. Unfortunately an
exhaudtive ligt of reptiles has not been previoudy compiled, and indeed, a long-term survey of the
reptile and amphibian species of LSB was begun in May, 2001, the results of which are not yet
known. Based on known habitat preferences and ranges, up to 39 reptile species may occur,
including tortoises, snakes, and lizards (Appendix 11.4). Five species were identified in the fidd,
including the Bobtall (Tiliqua rugosa), Western Worm Lerista (Lerista praepedita), West Coast
Ctenotus (Ctenotus fallens), South Western Sandplain Worm Lizard (Aprasia repens), and
Western Tiger Snake (Notechis scutatus).

The Lorg-necked Tortoise (Chel odina oblonga) is common in many wetlands on the Swan Coeastal
Pain, and was confirmed during bulrush clearing operations in May, 2001. During its breeding
season femaes move away from the wetland to dry ground in order to lay ther eggs. In recent
years, the decline in remnant vegetation has forced the tortoises to cross the roads and has
subsequently led to the deeth of many through injuries inflicted by traffic (Bala, 1994). Thus, a
aufficient vegetation buffer zone would be required between the wetlands and the roads to prevent
this

Whilst reptiles may be found in dl aress of the reserve, pieces of dumped rubbish such as cars and
sheets of iron roofing are a preferred habitat. The noted abundance of the Western Tiger Snakeand
probable existence of other venomous snakes may be of some danger to the public, and should be
signposted.

6.5 Mammals

As there has been no previous fauna study, the native mamma faunaremains largely unknown. Data
obtained from nearby Whiteman Pak indicates that there may have been a range of smdl and
medium sized mammal's present such as the Southern Brown Bandicoot (Isoodon obesulus), Brush
Tailed Possum (Trichosurus vulpecula), Echidna (Tachyglossus aculeatus), and a number of bat
species.  The Southern Brown Bandicoot or Quenda has previoudy been found in high rainfall

regions in the south west of Western Audtrdia This native species may tolerate human activity in
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close resdentid aress, however, asit is smdl in Sze it is vulnerable to predation by dogs, cats and
foxes.

Southern Brown Bandicoot (I soodon obesulus) (Photo— Sarah Dawson)

On the Swan Coagtd Plain the Bandicoot prefers to inhabit dense riparian heath that surrounds
wetlands (Balla, 1994), providing them with food resources and refuge from predators. The open
Banksia woodland is a habitat more suited to the Brush-Tailed Possum and Echidna, however, these
animals do not survive wdl in smal bushland habitats (How and Ddll, 1993).

6.6 Fish

The presence of native freshwater fish has not, as yet, been determined and thus a more detailed
study of the wetlands would be required. Such species that may be present include the Western
Pygmy-perch (Edelia vittata), the Nightfish (Bostockia porosa), and possible other species which
have been identified at nearby Whiteman Park (Appendix 11.4).

6.7 Invertebrates

The invertebrate composition of a wetland can indicate the condition of a habitat and its water
qudity. At present an invertebrate list does not exist, dthough a numbe of species were noted.
Firgly, ahigh dragonfly and damsdfly (Order Odonata) population exists within the wetland areas of
the resarve.  The characteristic shift of a wetland from a pristine to a degraded date can be
recognised through the abundance or the diversty of specific invertebrate fauna, such as the
dragonfly. Dragonflies are predatory organisms and present the highest invertebrate trophic level of
the wetland foodweb. If they are absent from a habitat often the integrity of the foodchain has been
dtered (Samways, 1994).

A survey of the resdents surrounding the bushland indicated that high concentrations of the non
biting midges (Chironomidae) at this stage are not present. Non-biting midges can be indicators of
eutrophication. They respond to an increase in nutrient levels indirectly, i.e. they utilise food sources
of decomposing agee during the larvae sage of ther life cycle enhancing the later breeding cycle.
As a result very large numbers of the nuisance midge become a noticesble problem to nearby
resdents (Pinder et al, 1992). As no definite data exists on the abundance of midges it is unclear
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whether they are present in extreme numbers. Nevertheless, the invertebrate fauna appears to be
structuraly sound as the indicators of a degraded habitat are absent. This does not indicate that the
wetlands are pristine, and further research is required to prevent potentia problems arising.

Smdl freshwater crayfish were dso observed. There are two species, the Gilgie (Cherax
quinguecarinatus) and the Koonac (C. pressii), which are endemic to the Swan Coagtal Plain.

6.8 Impacts of Introduced Fauna
Rabbits

Rabbits (Oryctolagus cuniculus) can grow extremey quickly, becoming sexualy mature a four
months if conditions are favourable. Since rabbits mature fast they can have severd litters over a
year (usudly up to sx) and therefore reach high numbers in an area over a short period of time.
(Hussey and Wallace, 1993).

The LSB area has numerous rabbit warrens, and populations reed to be controlled if the native fauna
isto prosper. Thisis because the rabbits compete with the native fauna food resources and shelter in
the area. Thiswill undoubtedly have implications for the native fauna

Cats

Both feral and domestic cats cuse mgor problems for the fauna located within the reserve. The
magjor food source of cats is smal mammals (including rabbits), birds, reptiles and insects. For this
reason, the removal of fera cats through means of trgpping is desirable. However, the significance of
predation on rabbit communitiesis unclear. Therefore an integrated program of rabbit and cat control
is needed to avoid any unforeseen ecologicd impacts. Cas dso have the potentid to cary
infectious diseases such as toxoplasmosis and sarcosporidiousis, which has the capacity to debilitate
the native fauna within the reserve (ANCA, 1996).

Foxes

It isinferred that the areais a habitat for the European Red Fox (Vul pes vul pes) as tracks, scats and
possible dens were found. The Eurgpean Red Fox is a known predator of many small to medium
(33g to 5.5 kg) szed mammals including rabhbits, birds, tortoises and other smdl invertebrates
(Hussey and Walace, 1993). The presence of foxes is beneficid in the repect that it may control
rabbit numbers, dthough this benefit is outweighed by the deleterious effects, primarily predeation on
netive fauna

Other

Dogs that are not restrained by leads may diress the native fauna within the area. They may pursue
native animas reaulting in increesed stress and possibly mortaity of these creatures. It is aso
possible that stresses imposed upon the fauna by dogs may lead to reduced breeding success.

Mosguito fish (Gambusia affinis and/or G. holbrooki) exist throughout the drains and wetlands of
LSB. In 1943 the mosquito fish was introduced into Western Austrdia from centrd Americaas a
mosquito control method (Balla, 1994). There is evidence to suggest that the Mosquito fish has a
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deleterious effect on wetland communities by sdectively preying on macroinvertebrates and via their
highly aggressive nature, inflict injury upon endemic fish species which may be present and compete
for habitat and food resources (Williams, 1983; Chambers & Davis, 1988; Gill, pers. comm. 1996).

With receding water levels and increasing temperatures in the wetlands during late spring or early
summer, water may become deoxygenated leading to outbresks of avian botulism caused by the
bacterium Clostridium botulinum (Nationa Wildlife Heath Centre, 1996). A neurotoxin released
by this organism causes blurred vision, respiratory falure, and muscular seizure culminating in the
desth of the anima (Prescott et al, 1993). The nearby Maaga Fauna rehabilitation centre has
reported numbers of waterfowl affected from this disease, dthough it is not known whether any of
thesebirdsarefrom C. botulinumoutbreaksin LSB.

Control of domestic and ferd animals is a problem in the reserve that requires a number of different
management approaches. These are addressed in the Conservation and Rehabilitation
recommendations 9.11.2 and 9.11.5.

6.9 Control of Introduced Fauna

Rabbits

Rabbits (Oryctolagus cuniculus) are a mgor problem in any bushland area as they compete with
native fauna and destroy native flora (refer to Section 5.4 and 6.8). There are many methods
avallable for their control, mogt of which are very time consuming. These include warren destruction
by explosives or implosives, fumigation and baiting (Hussey and Walace, 1993). The urban location
of LSB makes the use of some methods, for example shooting, illegd and/or dangerous.

Feral and Domestic Cats and Foxes

Both fera and domestic cats and foxes are a problem in this urban bushland area (refer to Section
5.4 and 6.8). Baiting using 1080 is an option to eradicate ferd animas as thistoxinisalow risk to
native animals and specific for introduced animals. However, the use of 1080 is not alowed in urban
aress.

Dogs

Dogs can dso destroy native animals in the bushland, therefore it is important to control the actions
of these animals. The recommended excluson fence will help control the entrance of most stray
dogs. It is suggested that dogs be alowed entrance into LSB, on the condition that owners keep
dogs restrained for the benefit of the environment and the animal (refer to Section 8.3). Signage and
public education should refer to this.

Midges and M osquitoes

According to EMS and loca residents, midges or mosguitoes are not a mgjor problem in the area
(refer to Appendix 11.5). However, given the future increase in clearing within close proximity of the
bushland and an increase in indugtry, arise in nutrient input into the wetlands may occur. Thisrisein
nutrient levels can promote the growth of agal blooms, which become suitable and abundant food
source for midges and mosguitoes. It is therefore necessary to initiate preventative measures to avoid
increases in these nutrients. The wetlands should have a high density of fringing vegetation such as
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rushes, sedges, flooded gums and paperbark woodlands. This will absorb much of the nutrients
coming into the wetlands from the channdl, and create wider habitat diversty and an increased
diversity of invertebrate and vertebrate fauna (Pinder et al, 1992). Melaleuca raphiophylla at
edges of the wetlands will dso shade the littoral zone, decressing the water temperature and making
it lessided for aga growth, and hence, less suitable for midges and mosquitoes.

6.10 Reintroduction of Native Fauna

The reintroduction of native animals could be a long-term consideration, but would require tota
excluson fencing. The rdativey smdl sze of LSB may aso prevent such plans, as well as the other
problems outlined in Section 9.2, Excluson Fencing.

6.11 Effects of Fire on Fauna
Fire

Hre affects fauna by destroying individuals and habitat. Fauna which is a particular risk to fire
includes smdler birds which nest <4m from the ground and ground dwelling vertebrates, especidly
those which utilise hollow logs (Smith, 1995). However, Friend (1996) has found thet invertebrates
and smdl vertebrates are quite reslient to fire, provided that not dl of the bushland has been
destroyed. The response of individua speciesto fireis dependent upon their life strategies.

The time required for the fauna community structure to return to pre-fire conditions is gpproximeately
20 years (Friend, 1996). In response to fire, the composition of invertebrate orders do not change,
however, species within orders dter markedly (Friend, 1996). As with most disturbances to an
area, successond communitieswill ater with time after the event of afire (Bamford, 1986).

6.12 Effects of Roads and Vehicles on Fauna

LSB is bounded by the Tonkin and Reid Highways to the east and north respectively, and a number
of lesser roads to the south and west. The impact of roads on native fauna is sgnificant, causng
segregation of habitat, deaths and noise disturbance.

Due to the condruction of roads around the reserve, the vegetation has become isolated. This
therefore redricts the available area of habitat and movement between bushland aress, leaving it
extremely vulnerable to a locd catadrophic event (i.e. fire). Additionaly, off-road vehicle tracks
throughout the reserve have exacerbated fragmentation. Vehicles, both on the adjacent highways and
within the reserve, inflict injury or desth upon fauna

Of less cartainty is the impact of noise from the surrounding highways and from off-road vehicles.
Whilgt it is known that some species, particularly birds, require areas of habitat free from any source
of disturbance to breed (Stansfield, 1991), biological surveys carried out a Boddington Bauxite
Mine found that 59 bird species (87% of tota), 3 native mamma taxa, 4 amphibian species and 16
reptile species occurred, and in many cases inhabited areas either directly under or immediately
adjacent to the mine's overland conveyor. It was found that a number of these species were
breeding (Ninox Wildlife Consulting, 1990). Hence it can be concluded that noise from the
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highways may not be a significant impact upon the fauna present, with those species present being
adapted to noise. However, highly locdised sporadic noise disturbances such as from off-road
vehicles may be of greeter impact (Ninox Wildlife Consulting, pers. comm. 1996).

6.13 Recommendations

It isrecommended that:

6.13.1 A detailed fauna species list is prepared, as part of a basdine monitoring
survey.
6.13.2 A Feral animal control program be developed and implemented.
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Section 7.0 Land Use and Community
7.1 Current Situation
Land Tenure

Theland parcd for LSB is comprised of one large lot with an area of approximately 70 hectares. All
exigting titles have been amalgamated and now gppear as Lot 100 on Certificate of Title Volume
2134 Folio 13 in the name of the Western Audrdian Planning Commission.

Planning
Metropolitan Region Scheme

The study areais reserved for “Parks and Recreation” under the Perth Metropolitan Region Scheme
(WAPC 1994). Under this reservation, any development requires planning gpprova from the
WAPC in accordance with Clause 13 and 16 of the Metropolitan Region Scheme Text 1963 (as
amended).

Town Planning Scheme

The Shire of Swan Town Planning Scheme No. 2 reserves the study area as “Regiona Parks and
Recreation” (Shire of Swan 1985).

Wetland Management

Wetlands in Western Audraia have been assessed by the State Government  to determine their
sgnificance. Management categories are assigned to the wetland based on the evauation which
guides the management and protection of the wetland (Hill et d 1996). Management categories
assigned to wetlandsin LSB are described below:

1. Conservation : These wetlands support a high level of ecologica attributes and functions. Are
the highest priority wetlands and the government’ s objective is to preserve wetland functions and
attributes.

2. Resource Enhancement : These wetlands have been partidly modified but retain substantia
ecologica attributes and functions. They are priority wetlands and the government’ s objective is
for the management, restaoration and protection towards improving their conservation value,
they have the potentia to be restored to Conservation category.

Mog of the reserve is dasdfied as Resource Enhancement and multiple use whilst a smal area of
Consarvation is Situated in the north-east portion of the site. Significantly, a 50 metre zone of critica
influence surrounds these areas and an atificia drainage channd which passes through the site,

The purpose of this zone is to “maximise the beneficia uses of uncleared wetlands by providing a
minimum 50 metre buffer of upland vegetation so as to protect the ecologicaly important trangtion
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from wetland to upland vegetation” (WAWA, 1993:35). This buffer area should be retained or
rehabilitated where appropriate (refer Section 9).

Bush Forever

The LSB was not included within the recommendations of System 6 Conservetion Reserves for
Western Audtralia (Department of Conservation and Environment, 1983). However, LSB is now
included in Bush Forever (ste 307), which is the Western Austrdian Government’s strategic plan to
conserve and maintain a representative system of bushland and wetlands on the Swan Coastdl Plain.

Existing Land Uses
A totd of four (4) land uses have been identified within LSB. These are discussed in detail below.

State Government I nfrastructure
Theresarveis afected by the following State Government infrastructures:

* an intermittent drainage channel (Water Corporation); and
* aeria power lines (Western Power)

The intermittent drainage channed traverses the reserve from the western to the eastern property
boundaries. Maintenance of the channd is undertaken by the Water Corporation who have an
easement along its duration. The design has enabled it to integrate rdatively successtully with the
reserve, dthough in some sections excavation earth (from the congtruction of the channd), has been
placed on its shoulders cregting relatively steep inclines to the watercourse. If public accessto these
areas isto be encouraged, the associated danger of these dopes needs to be assessed and rectified if

necessary.

Some of this earth has aso been placed on top of native bushland next to the easement, creating
disturbance problems. This practice has since ceased due to hand, rather than machine, control of
bullrush, and a commitment from the Water Corporation to remove any future st from the LSB dte.
Two pipe bridges currently cross the drain, as well as one earthen ford.

One aerid power line crosses directly through the reserve in a north/south direction. Two other
aerid power lines traverse in a north/south direction on the eastern boundary of LSB, while one
passes in a west/east direction across the old quarry site, which is outside the true boundaries of
LSB. The power lines consgt of three standard transmission lines and one high power voltage line.
Western Power has easements over these. These powerlines creste a significant adverse visud
impact that undermines the integrity of the reserve and one has caused a smdl brush fire on the
eastern boundary.
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Figure7.1: Current Land Usesin Lightning Swamp Bushland

Community Use

The reserve is currently used by the local community for passive recregtiond activities such as bush
walking and walking pets (refer to Section 7.0 for further information).

Illegal Activities

Feld inspections of the reserve as wdl as eye witness accounts have reveded evidence of illegd
activities induding use by off-road vehicles and for waste disposal and remova of flora These
activities have had a detrimenta effect upon the reserve' s natura vaues including:

the impact of off road vehicles upon the distribution of native vegetation, increasing disturbance
alowing weed encroachment and the spread of dieback; and
the visud and potentid polluting effects of discarded materias from illegal waste disposd.

Tracks

A large number of tracks and firebresks are present throughout the reserve, possbly as a
consequence of off-road vehicle activities, as well as previous traffic from the old quarry site to the
eest. Whilgt these tracks have encouraged off-road vehicles, they have aso provided the
opportunity for bush wakers to explore and discover the intrinsc value of the reserve. I bush
walking is to be promoted, and the spread of Dieback redtricted, al existing tracks need to be
reviewed. Required tracks will need to be rationdised in order to prevent illegal vehicle access, and
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to riedtrict pedestrian movement within the area to minimise detrimental impacts to the bushland (see
Section 8 for further information). Those that aren’t required should be closed and natura
regeneration encouraged in these areas.

The major firebreak that surrounds LSB dso acts as a pathway, and should be maintained.
However, the existence of Dieback in the reserve, and the promotion of weed growth by soil
disturbance means that clearance by mechanica methods such as plowing should be replaced by
other methods such as selective use of herbicides (see Appendix 11.1 for further informetion).

Closure of a number of minor tracks with log barriers, windfdl timber and sgnege will dso dlow
natural regeneration and prevent entry into and out of Dieback-infected areas. The Friends of LSB
have aready begun the process of closing off a number of minor tracks in and around the severdly
eroded northeastern corner.

Local Roads

Entry to the ste is currently accessed by Della Road via Benara Road. Currently, there are few
directiond signsto guide the public to the reserve. Increased use of the reserve isdso likely to result
in a subsequent increase in locd traffic. Therefore consderation should be given to the impact of
locd traffic movements with regard to:

* future traffic projections

* street caming devices such as a roundabout may be necessary a the intersection of Della
Road, Matthews Close and the entry point into the reserve

the need for afootpath along Della Road between Benara Road and Matthews Close;

the provision of aright turning bay off Benara Road

potentia parking on Street verges,

the consderation of incorporating the loca road reserves within rehabilitation plans, such as
complimentary street planting; and

* the absence of any signage to indicate direction to the reserve.

* ok % *

The preparation of alocd traffic management plan would enable the above issues to be addressed.
Reserve Access and Car Parking

An unmade portion of Della Road extends for 500 metres on the easstern boundary of LSB.
However, the former road reserve is gill used as the main access to the Ste, and in particular, a
wetland rehabilitation nursery. Should this remain as the main access, it will require resurfacing to
cater for additiond traffic, and possible realignment to remove the current straight configuration.

At present approximately 16 sedled car parking bays are available at the reserve; however, these are
directly associated with the wetland rehabilitation nursery. To ascertain the car parking requirements
of the reserve, it will be necessary to formulate visitor projections to deterrmine whether more car
parking isrequired. Issuesto be addressed include:

* the need for convenient and centraised parking which does not compromise the intringc
vaueof LSB.

* the gppropriateness of extending the existing parking aress.

* the provision of bus parking and turning circle.



With the proposed development of sporting facilities at the old quarry ste, future access and parking
facilities may aso be possible on the eastern border of LSB, and as such, pedestrian and fire vehicle
access ways have aready been planned.

Pedestrian Paths/Cycleways

The reserve does not have high accessibility from pedestrian and cycleways, nor does it have bike
racks. To encourage equitable community accessibility, the provison of these facilities may be
required. In particular, BikeWest should be contacted to investigate the possibility of including the
reserve within regiona cycle networks once a multi-purpose stabilised pathway has been
constructed.

It may be more practical and desirable for retaining the conservation vaues of LSB, to establish this
pathway either dong the southern side of the LSB perimeter fencing, or dong the current firebresk.
The proposed sporting/recregtional project a the old sand quarry ste will aso facilitate these
activities without compromising the integrity of LSB (see Section 8 and Figure 8.1 for further
information).
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Fencing

Cyclone fencing to a height of 1.2 metres has been provided by Man Roads on the reserve's
boundaries to the north (Reid Highway) and east of the old sand quarry site (Tonkin Highway). Low

fencing is provided on parts of the southern (Mdaga Drive/Mathews Close/Sewell Court) and
western (Maaga Drive) boundaries.



Areas where no fencing is provided, particularly at the eastern end of LSB, are likely to dlow illegd
activities such as off-road vehicle access to continue. A proposal has been funded to ingdl such a
fence, as well as replace the current dar picket and wire fences aong the southern and western
boundaries with more substantid post-and-rail fencing in the financid year 2001-2002. Regular
patrols to ensure the integrity of the fences will be required.

Surrounding Land Uses
A vaidy of land uses arein the generd vicinity of the reserve. These are outlined in detail below:
Industry

Madaga Indudtrid Area is locaed directly to the north. At present the area is only partidly
developed. The City of Swan has zoned this area “Industrid Development” to cater for generd

industry uses where potentiad environmental impacts will be minima and can be dedt with on ste
(City of Swan 1985). Noxious industries, where the process involved congtitutes an offensive trade
under the Hedth Act 1911 (as amended), will not be permitted by the Shire (Thele, 1996).

Potentid impacts of the drainage from this industrid development are discussed in Section 4.

Residential

Residentid land uses immediately surround the reserve to the south (City of Baysweter), west and
eadt (City of Swan). The reserve acts as both a visud and noise buffer to Reid and Tonkin
Highways and the Maaga Industrid Area. Aestheticdly, it provides residents with a contrast to the
typica urban streetscape. This buffer value needs to be maintained.

The close proximity of resdentia land uses may contribute to the encroachment of exotic vegetation
into the reserve and predation of fauna by domestic pets. These incursions need to be carefully
controlled or managed.

Parks and Recreation Reserves
Parks and Recrestion Reserves exit to the northwest and northeast of LSB.

To the northwest, a series of Parks and Recreation Reserves are adjacent to each other from the
corner of Reid Highway and Mdaga Drive, Mdaga to the corner of Alexander Drive and
Marangaroo Drive, Koondoola. An opportunity exists to consolidate links between these and LSB
to promote wildlife and pedestrian/cycling movement systems.

Whiteman Park is Situated approximately 5 km to the north east, as shown in Figure 7.3. However,
there is ro officid link between it and LSB. Due to the regiond significance of Whiteman Park; it
would be desirable to connect it with LSB. As land between them is yet to be developed for
industridl and urban purposes, a corridor could be established and reserved for Parks and
Recregtion purposes. For example, the 10 percent public open space policy requirement for
resdentia subdivisons could be used to form a corridor through the future residentid area
earmarked for Beechboro a the intersection of Reid Highway and Beechboro Road North.

Alternatively the viability of utilisng the Main Roads road reserves dong Reid Highway (exigting and
proposed) for corridors should be investigated.



An exising avenue for this is the WAPC's Greenways scheme, dready identified, with LSB asa
hub, connecting to No. 38 to the west and east (Reid Hwy: Star Swamp to Whiteman Park>City of
Stirling, City of bayswater, City of Swan), and No. 26 to the south (Tonkin Hwy: Noranda— Swan
River — Perth Airport> City of Bayswater and City of Belmont) (Alan Tingay & Associates, 1998).

It may be possible for the City of Bayswater, particularly through the established ELAG committee
dructure, to advocate and facilitate this initiative through:

preparation of its own specific Greenways plan.

liaison with other rlevant Councils via Environmenta Officers in order to gavanise and
coordinate planning and implementation.

consultation with the WAPC and Main Roads departments, particularly in the use of
loca native flora pecies dong road verges to conserve and promote biodiversity.

Educational I nstitutions/Shopping Centres

There are five shopping centres, four secondary schools and even primary schools within a 4 km
radius of the reserve. This indicates thet there is a potentialy significant community resource that can
be tapped into to asss in the development, understanding and promotion of the reserve. An
example of thisis the use of organisations such as BICM and Bennett Brook Catchment Group to
coordinate and encourage schods to facilitate the “ Ribbons of Blue’ project in testing metropolitan
water quality standards, or to assist in rehabilitation measures (refer Section 10).

7.2 Conclusion:

Land use and key community issues relating to perimeter fencing, carpark fecilities, removad of visud
waste and investigating the opportunities for wildlife corridors are addressed in Sections 9.0, 8.0,
9.0, 6.0 respectively.



Section 8.0 Recreation

8.1 Introduction

LSB provides locad resdents with a naturd area for pursuing passive recregtiond activities.
However, its paramount importance is as a piece of remnant urban bushland for conservation
purposes (Sections 7.5 & 9).

8.2 Impacts of Recreational Use
Vehicle based activities

The exiding vehide-based activities include illegd four-whed driving and trail bike riding. These
activities are known to have significantly impacts on bushland aress, including;

- landform disturbance

- disturbance of drainage patterns

- soil eroson

- gltation

- vegetaion cearance

- fragmentation of habitat

- spread of disease such as Dieback (Phytophthora)

- entry of exatic floraand fauna

- increased vidtation and therefore greater risk of fire and littering
- disturbance of wildlife by noise (Robertson et al, 1992)

Off-road vehicles lave illegdly entered the bushland by cutting and damaging the perimeter fence
surrounding LSB, requiring costly repairs.

Cydling

Although no hard surfaces suitable for cycling are currently provided within LSB, access by bicycles
is currently undertaken According to CALM (1991), impacts of cycling are minima on the
environment providing this activity is confined to designated peths. However, there is evidence of
cydligs leaving the exiging tracks, for example, with mountain bikes, resulting in Smilar impacts to
vehide-based activities.

Dog Exercising

Currently the sand tracks and some areas of the remnant bushland are utilised by local residents to
exercise their dogs. It has been noted by Brooker et al(1994) and Moore (1984) that the scent
from dogs may deter native animds, and urination can lead to the death of native vegetation.

Increased nutrient loads from dog excrement and urine aso have an adverse effect on native flora
while asssting weed growth. Previous studies have noted that the absence of native species in
bushland may be attributed to the presence of dogs (Brooker et al, 1994). In addition to problems
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with scent, dogs that are dlowed to roam free dso have the potentia to chase and frighten native
fauna.

Bushwalking

Buswaking is alow impact physica activity that can enable people of various degrees of fitness to
explore the naturd environment. The impact of bushwaking on the environment is generdly low;
however, problems can arise, such as loss of vegetation through tampling, soil compaction, ol
eroson and the introduction of weeds and plant diseases (CALM 1991).
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Figure 8.1: Recreational and I nformation Map

Nature Studies

Nature studies in the area include bird watching, observing flora and fauna, and photograpty. As
passive activities, these can be compatible with conservation of the site. However, adverse impacts
result when these activities interfere with the habitats of native species. For example, the noise from
birdwatchers and the generd public may disturb birds, especialy during nesting periods.

The feeding of birds attracts unwanted seegulls, contributes to the spread of disease, and results in
atificaly high numbers of waterfowl (Street, 1992). Wildlife observers venturing into bush arees
may trample vegetation. Picking of wildflowers, which is illegd, can impact on the bio-diversity of
the area. Signs and education will prevent a greet deal of possble damage.
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8.3 Proposed Future Recreational Uses

LSB congsts of remnant bushland and wetlands, which are consdered extremely important in terms
of its conservation vaue. Currently in this area there is evidence of degradation, and it is therefore
proposed to limit public access to rationdised paths and restrict conflicting activities that may occur
(seedso 7.5 and Section 9).

Pedestrian/Bushwalking/Cycling Access

Of the locd population consulted in October 1996, 90% of the 80 residents surveyed, indicated that
bushwaking is an activity that should be encouraged in the ares, and 69% supported the
congtruction of cycle paths (appendix 11.5). There is a need for some multi-purpose paths to be
congtructed to cater for these requirements, and to minimise the associated impacts, eg., waking off
pathways through bushland.

One multi- purpose pathway of a 3m width should be established on the existing sand track adjacent
to the main drain, and used for maintaining the drain by the Water Corporation (see Figure 8.1).
This would dlow fire and maintenance vehicles into the area with less impact to the physica
landscape, reduce the problem with weed growth on sand tracks, and dlow cycle/pedestrian traffic.
Minor dua use trails (suggested width 2m) aong a current Western Power maintenance track and
the southern firebresk will act as connecting access paths or leaed to aress of interest, while removing
the damaging practice of plowing firebresks.

It may dso be practicd to establish a pathway aong the 4m wide verge dong Matthews Close and
Madaga Drive, thus dlowing cycling, dog exercisng ard walking to take place outsde LSB, while
aso providing a aircuit track of over 4 kms in length, but with little impact on consarvation vaues
(Figure 8.1). This pathway could then connect into cycling/waking routes aong Widgee
Rd/Camboon Rd/Alexander Dve to the west, and to peaths established within the future
sporting/recregtion facility at the eastern end, across the Tonkin Hwy via the current footbridge, and
on to Beechboro.

Other exidting trails, as set out in Figure 8.1, can dso be used for bushwaking into aress further
away from housng. These sand tracks, often in doped areas, should predominantly be left as
fircbresks s0 as to prevent significant impact on the bushland through pathway runoff, nutrient
buildup from dog excreta, transmisson of Dieback-infected materid, and disturbance through over-
use. Many of these tracks aso traverse through, or close to, areas of high conservation values such
as the perched wetland. Having the stabilised tracks on the outer perimeter and leaving these other
tracks as they are will direct traffic away from the more environmentaly senstive areas. However, it
may aso be possible to establish some stabilised sections to dlow access for less mobile people,
including boardwalk sections.

Benches should be provided a suitable locations dong the trails to act as rest and observation
points, including the possible double use of bird hides at the perched and eastern wetlands (see
Figure 8.1). Access points should be made available at various locations on the perimeter of the
conservation area and adjacent to residential areas (see Figure 8.1) to accommodate pedestrians,
cycligts and disabled persons. Appropriate signs should be provided to minimise conflict between
pedestrians and cyclists (Section 10.4) and to provide information on flora, fauna, history and
heritage.
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Paths should be congtructed using a porous, flexible surface such as crushed limestone, which would
accommodate the requirements of pedestrians and cyclids. Limestone paths are cheaper and less
intrusive than bitumen surfaces and considered more appropriate for the area, but they are generdly
not suitable for use by disabled persons (CALM, pers. comm.). An option to consider isto add a
cement mixture to the limestone which stabilises and consdidates the path (CALM), pers. comm.).
Limestone surfaces can prevent detrimenta effects on the area such as runoff and erosion (Bdla,
1994). These trails should be positioned gppropriately so as not to interfere with naturd drainage
lines

Vehicle Access

Maintenance vehicles, for example, Western Power and fire control vehicles, could access the
conservetion area via the main multi- purpose path as described above. The multi- purpose path along
the drain and connecting with the Western Power track should be 3 metres in width to accommodate
these vehicles (see Appendix 11.1 for further information).

The use of unauthorised vehicles such as 4whed drives and trail bikes must be prohibited in LSB,
as these activities will cause Ste degradation and transmission of Dieback even if redtricted to
designated areas. Signs gating this should be located around the perimeter fence, particularly a
places where the fences have been cut in the past (see Figure 8.1)

Bird Watching

The survey of 80 locd residents conducted October 1996, indicated that 92% of participants
supported the use of LSB for bird watching (Appendix 11.5). Hides could be provided for this
activity at the perched and eastern wetland, at an gppropriate distance so as not to interfere with the
wildlife (see Figure 8.1).

Sef-Guided Nature Walks

Signs should be provided dong the paths indicating places of interest, and fauna and flora species
tha may be present in the areg, dlowing for an informative sdf-guided tour. Large covered
information boards, smilar to those in CALM reserves, should aso be provided a the main Ddla
Road entrance. These would contain maps, photographs and other information relating to the area,
including how to help with the conservetion of LSB.

Dog Exercising

As previoudy outlined (Sections 5.4, 6.8, 8.2), the impact on conservation areas from dogs can be
subgtantid, particularly if numbers of vistors to LSB increase as a result of improved access and
public education. However, their impact can be reduced by:

Owners restraining dogs on leashes while ingde LSB. This would aso protect dogs from
snake bite.

Provision of bags for dog excrement a entrances, dthough it has been found that many
owners will not use these, and when they do, they are often thrown into bushland.

Public education and signage on the negetive effects of dogs in conservation aress.
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A combination of the above should be successful. With the pathway configuration described in the
previous sections, as well as the development of parklands in the old sand quarry, the mgority of
dog exercisng can take place outside wetland and bushland areas, thereby reducing thisimpact.

Rubbish Bins

Sulo bins (240L) are recommended for the entrances to the area, with devices to restrict bin use to
recreationa users by dlowing the bin to open to 30cm. Bins should be secured to the fencing or a
separate post and located at the western and main entrance of LSB, to discourage people taking
rubbish into the bushland.

Car Park

The exiging access road (Della Road) should be resurfaced with limestone (300m north of Widgee
Road). The redignment of this road into a series of curves will make the entranceway more
aestheticdly pleasing, and reduce the vision of predatory animas. A car park accommodating Six
vehicles (1 disabled bay) should be provided (Figure 8.1). As previoudy stated, the use of limestone
is chegper and a more aestheticaly pleasing option than bitumen. See Section 7.1 for further
informeation on parking.

Toilets

The WAPC suggests that toilets are required at regiona facilities, but are not deemed essentid for
areas designed for loca use, for example, LSB. It is presumed that there will be toilet facilities within
the sporting/recreetion facilities proposed for the old sand quarry site, and these should be located so
that they do not impact on the conservation area.

8.4 Ongoing Maintenance and Monitoring

Once LSB is provided with facilities such as pathways, benches, sgns and rubbish bins the area will
require continuous monitoring ad maintenance. Monitoring will involve periodic investigations of the
Site to identify increased pressures from recreationd users. Excessive demand on the site may be
indicated by factors such as Ste degradation and bin overflow. In this event, management will be
required to repair any damage. Any budgeting for LSB should make dlowance for such ongoing
maintenance.

8.5 Recommendations:

It isrecommended that:

85.1 Stabilised pathways be installed at the suggested locations (Section 8.3 &
Figure 81) thereby reducing the impact from cycling, bushwalking and dog
exercising.

8.5.2 Dogs arerestrained on leashes while walking in L SB, both for the protection

of nativeflora and fauna and to prevent snakebite.
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85.3 Vehicle access is restricted to fire and maintenance vehicles that should
follow established tracks when entering L SB.

854 Signage (see Figure 8.1) should indicate restrictions, provide warnings of
snakes, and other information for visitors.
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SECTION 9.0 Conservation and Rehabilitation

9.1 Introduction

LSB has suffered degradation in the padt, but the area has retained many qudities worth conserving
and rehabilitating. This bushland vegetation is rated in the top 6-10% of vegetation classfied in ‘very
good condition’, in the Perth metropolitan area (MFP, 1996). The only other areain this condition is
an area of bushland north of Reid Highway, which is zoned for industrid use, and will therefore
gradudly disappear as development occurs. The bushland should not only be retained to conserve
the naturd atributes, but adso preserve vaues such as recregtion, community involvement and
education.

It is dso important to note the importance of LSB to the overal ecosystemn function of the Swan
coastd plain. It appears that the retention of at least 30% of an ecosystem as remnant vegetation is
critical for the continued surviva of species in that syssem. When it is considered that the vegetated
part of the area within the Swan coastd plain portion of the metropolitan areais less than 30%, and
only about 18% is within Bush Forever sites (ABC, 2001) such as LSB, its conservation is critica
for retaining origing biodiversity.

Conservation Consider ations

LSB has been included in Perth’s Bush Forever as Site 307, which demondtrates the uniqueness and
high conservation vaue of the area (DEP, 1994-95). The conservation area has three wetlands and
a dampland, which contribute to the diversity of the ecosystem and enhance its conservation vaue.
One of the wetlands is perched, and is in the top 13% of ‘conservation’ wetlands in the Perth
metropolitan region (Hill et al, 1996). Approximately one third of the conservation area contains
Southern River Complex, a soil type which is important in the Perth metropolitan area because of its
geologicd dgnificance and floristic divergty in native bushland (Section 3.2) MFP, 1996). For this
reason it isimportant that the integrity of the wetland be maintained, and limited access to the areabe
established.

The long-term protection of LSB would have greater security if it were classified as Class*A’ under
the 1933 Land Administration Act, ensuring its purpose as a consarvation area, and enabling
change only with consent of both Houses of Parliament.

9.2  Exclusion Fencing

The main disturbances within the area are by off-road vehicles and introduced animds such as foxes
and cats. Uncontrolled access has previoudy damaged a large proportion of the area including the
wetlands, while possibly spreading Dieback into unaffected areas and other reserves An excluson
fence around the entire perimeter of LSB would be the most appropriate and effective method of
limiting access of vehides and introduced animas.

However, it is expensve, can prevent native fauna from escaping bushfires, redtrict legitimate
community access to LSB, may gppear unatitractive to loca resdents, and can Hill be illegdly cut, as
shown by the fencing on the northern side of Reid Highway.
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9.3 Regeneration and Rehabilitation Practices

Eroson

The objective is to control and rehabilitate eroded areas. Erosion and deposition occur naturaly in
any sysem and have a role in soil formation and degradation over long periods of time. Erosion
causes the reduction of topsoil, leaching and remova of nutrients, and has the potertid to do
consderable soil and vegetation damage. However it is a physica process which can be controlled
(CALM 1992).

A naturd soil profile will help assst any rehahilitation or regeneration process (Hussy and Wallace,
1993), especidly if usng provenance seed stocks (Seabrook, 1990). Methods for regeneration of
eroded aress include sand stabilisation, followed by rehabilitation or regeneration.

Sand Stabilisation
Three methods of sand stabilisation are suggested:
* Spray-on mulches to physically stop sand motion.

* Frogmesh or smilar physica net barriers are types of geotextiles which stabilise sand. These
are very expengve products that are rdatively unsightly when compared to aestheticaly
pleasng naturd bush. The FOLSB have been using this method in combination with
mulching, brushing and planting on the eroded sand hills to the northeest.

* Mulching, usng straw or cut-brush methods. Cut-brushing involves laying seed-bearing
portions of native plants directly on or above the ground, this disperses the seed and protects
the seedling that may grow, as well as adding humus (Hussey and Wallace, 1993). This has
the advantages of adding nutrients, protecting seedlings and stabilisng the sand from wind.
The disadvantages are avalability of loca seed-carrying cut brush, weed invason from
outside sources, prevention of naturd seed regeneration if the mulch is too deep, and fire
risks.

Bushland Regener ation/Re-vegetation

In those areas of LSB not severely degraded, naturd regeneration will amost certainly occur over
time, and has been the case where tracks have aready been closed or off-road vehicles have been
kept out, such as in the perched wetland. Viable seed banks have and will continue to establish
themselves (Seabrook 1990). Redtricting access to regenerating areas, and possibly some weed
control measures will asss this process.

Severely degraded aress such as the old farm site, the sand hills in the northeast, and possibly some
tracks will require assistance through re-vegetation. Any re-vegetation in LSB will requires careful
thought and planning in order to avoid cogtly and damaging mistakes. This will involve completing an
extensve flora survey and vegetation map for areas considered for work so that the appropriate
species are used.
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There are two main methods of re vegetation suggested by APACE Western Audtrdia, CALM and
Ecosystem Management Services, planting seedlings and using direct seeding. The most important
aspect of re-vegetation, whatever the method, is to maintain loca provenance by collecting seed
from the same type of vegetation at or near the ste. Allowance should aso be made for more than
one round of sowing and planting in the severely degraded areas as it may take severd efforts for the
native species to predominate. Weed control will complement this. Hence, any re vegetation work
should be of a size that can be redigtically monitored and maintained by those carrying out the work
rather than plantings on amass scale.

Seedlings

Seedling planting is consdered a high priority in very degraded and eroded aress such as the old
farm dte and the northeastern sand hills. Although a more expensive option, it has the advantages of
a high success rate with immediate or short-term rewards such as wind reduction. Itisalessvigble
option for the less degraded aress. If the loca community were involved, watering and care would
become part of their project until trees are established. The FOLSB are currently in the process of
planning medium szed plantings in the autumn of 2002, but only in severely degraded or eroded
aress.

The mgor problem with planting in LSB is rabbits egting new seedlings, and plant guards may need
to be used. However, in hot weather plants can become over-heated and guards will need to be
removed.

Seeds

Seeding is another option for asssted re-vegetation. Both CALM and APACE recommend using
direct or broadcast seeding methods, using provenance seed on the basis that it will conserve the
local genotype and have a better charce of surviva on that soil type (Seabrook, 1990). Provenance
seed is defined as native seed “that was collected within a 15 km radius of the Ste to be re
vegetated” (Hussey and Wallace, 1993). Seed collection is well described by Hussey and Wallace
(1993), Seabrook, (1990). The cut-brush method is aso a viable seed source. Bought seed is
another option, but is a less economic dternative, and is unlikely to be of provenance seed stock,
athough Bennett Brook Catchment Group collect from the area.

It is advised that the seed be applied at the rate of 1 kg/ha for generd re-vegetation, and up to 3
kg/ha applied in very degraded areas. Approximately 3 ha of eroded/degraded land dong Reid
Highway and the 4WD tracks will require re-vegetation by Main Roads.

There are a number of problems with seeding, including insects, wind and water carrying away the
seed, as wdl as applying the right mix of seed in the most gppropriate places. A light covering of
mulch may protect seed and promote a greater surviva rate.

Bushland Buffer Zone, Eastern Boundary

As part of the sporting/recrestion facilities proposed at the eastern end, the establishment of a buffer
zone between LSB and ovals will be necessary to both protect conservation vaues and to make the
area look more éttractive. Most of this area lies under Western Power transmisson lines, is very
degraded sand dunes, and congtitutes the eastern dopes of the main ridge line running through LSB
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in an east/west direction. At present the areas not vegetated are being eroded by wind, while the
remaining patches of native vegetation are being inundated and isolated.

Because of the power lines, any re-vegetation will require careful planning (maintain access, no tdll
trees), in consultation with Western Power and the City of Bayswater Parks & Gardens branch. The
most important aspect concerns maintaining loca provenance by planting loca species and removing
any potentid problem plants such as Victorian Testree, Gerddton Wax and Acacia longifolia. The
areamay aso require extensve mulching and brushing to stop further erosion.

Wetlands

Buffer Zones

A buffer of vegetation surrounding a wetland is vitd to minimise human impact and to protect the
integrity of the wetland. The width of the buffer zone is dependent upon its purpose (see below),
however; it should be condgtructed or maintained as wide as possible (Balla, 1994). It was
recommended by the Water Authority (1993) that a minimum of 50 metre buffer zones be
implemented surrounding the wetlands.

A buffer zone has many atributes for protecting and maintaining wetland qudity (Bdla, 1994, Davies
and Lane, 1995). These benefits include;

* Protecting water quality and quantity through groundwater catchment management.

* Reducing run-off from surrounding land to minimise additiona sediments, contaminants and
nutrients, and hence reducing the chance of aga blooms.

* Providing wildlife habitat and wildlife corridors to maintain species diversty and abundance.
* Mitigating eroson by assgting bank stabilisation.

* Buffering physica disturbance and noise to enhance the ecologica and recreetiond vaue of

the wetland.
* Minimising the invasion of weeds and exatic plants.
* Providing a barrier between midge and mosquito populations and residentia areas.

Vegetation in the Buffer Zone

Attention should be given to the zoning of exising vegetation that acts as a guide for the re
establishment and regeneration of loca native species. An extendve florigtic study of the area would
generate a comprehensive species list and vegetation map to assist in planting the gppropriate local
natives as wetland vegetation and as a buffer zone (see Appendix 11.3).

Specid attention needs to be given to the eastern ephemera wetland. At present, winter rainfal has
inundated and denuded the fringing vegetation. A number of 4WD tracks through the wetland have
disturbed the native vegetation. In order to restore the areait is advised that the area be rehabilitated
by replanting dominant aguatic plant communities. In the winter of 2001, the FOLSB began rhizome
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transplanting the dominant species, Baumea juncea with a high success rate, and this practice will
continue,

Drainage
Waterways

Storm water, urban and industrid drainage runs into the Water Corporation main drain, and may be
contaminated with nutrients and other pollutants (refer to Section 4). This channd prevents flooding
problems, dleviates street runoff, and the vegetation acts as a nutrient filter. The Bullrush (Typha
orientalis) is abundant along the drainage channd, while Juncus microcephalus is dso increasng.
Control measures to restrict spread must be undertaken to ensure the surviva of native species (refer
to Section 9.4) and to prevent its spread into the mgjor eastern wetland.

Banks

Stabilising the drain banks is essentid to reduce erosion and prevent further weed infestation. The
naive fringing vegetation Lake Club Rush (Schoenoplectus validus) grows quickly and reaches
heights of 23 metres. They are very important for stabilisng banks and reducing erosion.  Sedges,
Baumea juncea and Juncus pallidus grow 1-2 metres in height, are effective for stabilisng banks,
and grow extremdy well in sand subgtrates. The native ground cover Centella asiatica is dready
present.

9.4  Fire Management

Stakeholders and interested parties should refer to Appendix 11.1, the Lightning Swvamp Bushland
Fire Management Plan for fire reduction, prevention, and response strategies.

9.5 Rubbish Removal and Management

Initial Removal

Initid remova of rubbish from LSB, including two car bodies was conducted during a cleanup
undertaken by the local community, in conjunction with the City of Bayswater. Locad community
groups such asthe FOLSB and annua events such as “Clean Up Australia Day” should be utilised to
remove future rubbish. To date, the amount of rubbish in LSB has been reduced sgnificantly.

9.6  Monitoring

The follow-up to any rehabilitation and regeneration plan is very important for the continued viability
and integrity of LSB, and there are a number of different techniques that can be used.

It isimportant that a record be kept of changes to the area so that the effectiveness of weed control,
re-vegetation projects, rubbish collection, fire control, and other measures can be determined, not
only as an higtorical and environmenta record but for future funding and management Strategies.
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It is important the area be surveyed for any signs of plant diseases, exotic plants and introduced
anima species, and if these exig, eradication methods are undertaken.

The monitoring plan should involve loca environmenta organisations, the Friends group and schools,
as well as interested community members possibly as part of the Neighbourhood Waich scheme.
Loca resdents and those involved in the programme should be informed of who to contact in case
of fire or vanddism, and of by-laws that are relevant to the area.

M ethods of Monitoring

A photographic record of LSB should be maintained. This is important so that there is a visud
example of any change in the hedth of the ecosystem and for ease of communication. This should be
carried out on aregular basis and used as atool for community education (refer to Section 10).
Records should be kept of sightings of rare species, endangered species, and introduced species and
ther frequency. This may involve the Friends and other community groups, schools and interested
community members (refer to Section 10).

Rubbish dumping and use of bins provided should aso be monitored on aregular basis to ensure that
the frequency of removdl is adequate, and the need for additiona bins.

Loca community and school groups could play avery important role in the ongoing monitoring of the
area.

For a full lig of organisations and groups that can ep with monitoring and education to promote
conservation in the arearefer to Appendix 11.6.

9.7 Recommendations
It isrecommended that:
971 Investigate options for the long term security of L SB, for example; the land

be reserved for the purpose of Conservation & Passive Recreation’ and
classified asClass‘A’ Reserve, vested in the City of Bayswater.

9.7.2 A vehicle exclusion fence be erected and maintained around the perimeter of
L SB.

9.7.3 All exigting rubbish isremoved and on-going rubbish remmoval is carried out.

9.74 Eroded and degraded areas in the bushlands are rehabilitated, including the

areas earmarked for buffer zones.
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Section 10 Education and Information

10.1 Introduction

Urban bushland in Audrdia is an extremey important educationd resource in the understanding and
gppreciation of vaues that the bush has to offer. As approximately two thirds of Audrdia's
population live in large urban areas (Callins, 1993) pockets of bushland such as LSB that are within
waking distance of suburban houses provide the opportunity for city dwellers to experience a unique
naturd environment (Harris & Scheltema, 1995).

Perth’s urban bushland has outstanding ecologica vaue, containing diverse communities of flora and
fauna, many of which are endemic to the region. (Harris & Scheltema, 1995). However, since
European settlement much of the origind bushland on the Swan Coastal Plain has been cleared
(Beard, 1990). As Perth’s population increases there will be growing pressure to clear the few
remnants of naturd bushland Hill existing in the metropolitan area. Therefore, there is urgent need to
educate and inform the generd public of the vaue of these remaining aress before it is consumed by
developments, or degraded through ingppropriate use.

The LSB is aremnant of the native flora and fauna of the Perth region highly worthy of preservation
(Dixon, 1993). However, lack of management in the past has resulted in the area becoming severdy
degraded through inappropriate uses. The role of education in the management of LSB is very
important as it involves making information available to the community thet encourages an awareness
and understanding of the area. It d<o fadilitates the establishment of community groups that may
wish to be involved. Involvement of the community is an effective means of achieving conservation
gods, as commitment is high due to the increesed persond respongbility fdt towards the
management of the area. Indeed the W.A.Government, through the Urban Bushland Strategy (WA
Govn. 1995), has recommended that local government bodies and the community be jointly involved
in management of bushland aress.

Educating resdents of Noranda and the surrounding areas on the most gppropriate methods of
reversng degradation trends will enable them to activdly participate in its mantenance and
rehabilitation. Schools, in particular, have been keen to use bushland for educationa and recreationd
purposes (State Ministry for Education pers. comm.).

10.2 Strategies

1 To educate and inform vigtors to the area about the historicd, cultural and conservation
vaues

2. To generate interest and enthusiasm within the broader community, and to encourage people
to use the areain aresponsble and caring way.

3. To develop an awareness among young people, in particular, of the importance of urban
bushland.



10.3 On-site Educational Facilities and Public Information

It is important to cregte an gppreciation so that the community will not only enjoy using the area for
recregtion, but will teke away with them an understanding of the vaues that this and many urban
bushland areas have to offer. The existence of ongte educationd fadlities that inform the
community are a vauable means of achieving thisgod.

On-site educationa facilities are required to be both low maintenance and easily accessible by the
public. Such facilities could include an interpretetive visitor's centre with display pands outlining the
following:

() Sonificant animd and plant gpecies found in the area;
(i) Theroleof wetlands;
(i) Theimportance of remnant bush in the urban environment;
(iv)  Aborigind and European history of the areg;
(V) The conservation and rehabilitation strategies of the areg;
(vi) Contact details of managing bodies and community groupsinvolved in LSB.

Other information/interpretation Sgns may be erected dong the wak trals and a aress of
significance such as the wetland fringes, Aborigina sites (see Section 2) and regeneration aress (see
Figure 8.1 for proposed locations). It should be noted that Signage has proven to be more effective
where it reflects postive behaviour. Therefore, where it is possible it is suggested not to use
ingtructions of a negative or prescriptive nature. An example of a positive sign is ‘ Please appreciate
the wildflowers in their naturd environment' as opposed to ‘Picking wildflowers is prohibited’
(Matheny, 1978). It would also be advisable to have signs in surrounding streets to direct the public
to the access gates.
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10.4 Friends Groups

The Council is often the first point of contact for residents with enquiries or complaints. Therefore, it
would be beneficid for the City of Bayswater to be involved in assigting the establishment of a
community-based interest group. ‘ Friends groups have been successfully established by other Shires
in the Perth metropolitan area to assis in the management or urban bushland. The involvement of the
community in the management of bushlands invokes a ‘sense of pride’ in the area and increases the
likelihood of successful conservation and rehabilitation. Such groups dso help in the dissemination of
information between different sectors within the community.

In October 2000, the Friends of Lightning Swamp Bushland was officidly formed, and as of
November 2001 had 50 members.

10.5 Progress Reports and Displays

Progress reports on LSB are vitd in raisng awareness of the area, and informing the community of
what is being done to the bushland area. One method in which the disperson of information can be
achieved is through displays and provision of pamphletsin locd libraries and shopping centres. Such
displays could include information regarding the progress of any rehabilitation programs, new findings
of particular species of floraand faunaand any specid events such as wildflower season.

Loca shopping centres and libraries responded enthusiagticaly when approached with regard to
providing suiteble areas for public displays. Other appropriate venues for these displays and
digtribution of pamphlets could include community fairs, council offices and school fetes.

Newspaper reports are another method that could be employed in distributing information to awider
audience. A number of articles and photographs have dready been published in loca papers and
magazines.

10.6 Education and Information for School Groups

Educetion of children of al ages is a key to building gppreciaion amongs the younger generation of
the importance of urban bushland. This is a vauable direction to take and may prevent children
partaking in activities that are not compatible with the conservation and rehabilitation of the area such
as the lighting of fires and taking trail bikes into LSB as they get older. The education of school
children is a useful tool for disseminating information throughout the community as children expose
their parents to the ideas and perspectives of a generation which gppears to be more committed to
environmenta issues (Campbell, 1994).

LSB is within a 4km radius of 11 primary and 4 secondary schools (see Appendix 11.6) and is
therefore well positioned to provide both an educative and recregtiond role. The present school
curriculum alows for educationa activities involving urban bushland to be incorporated into the
primary and secondary school syllabus in a variety of ways. Schools contacted indicated they
regularly made use of urban bushland areas for purposes such as

orienteering;

native flora and fauna sudies;

WA week activities;, and

learning Aborigina history and culture.

* ok ok *
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However, activities such as orienteering, particularly off designated tracks, can be very damaging for
the long-term conservation of such small and isolated reserves as LSB and should be discouraged.

Some schools adso participated in voluntary rehabilitation programs.  Infant Jesus Primay School in
Morley has its own greenhouse where native trees are grown from seed and used for Landcare
programs in the wheeatbdt (Grabski, 1996), while Noranda Primary School won the 1999 Earth
Schools Competition for its work with native bushland reserves. The school dso has a Junior
Bushwardens program, partly sponsored by the City of Bayswater, with over 70 members as of
November 2001.

Any rehabilitation work with schools needs to be guided by the principle of locad provenance
(obtaining seed from the Ste of within a smdl radius of LSB that contains the same vegetation).
Smdl-scae vegetation maps and plant identification sheets would be required as a guide.

The State Government will be developing a Schools Bushland Program in consultation with the State
Ministry of Education which will see schools adopting a locd bushland area for the purpose of

environmenta studies (Govt. of WA, 1995). This program, and organisations such as those listed in
Appendix 11.6 will prove to be useful resources for information on urban bushland.

LSB straddles two active environmenta organisations, both with schools environmenta coordinators.
BICM and Bennett Brook Caichment Group actively go out to schools with environmenta
programs, and have aready used LSB for a number of projects such as macro-invertabrate
sampling, tree identification and catchment education (see Appendix 11.6 for contact details).

BICM, in association with Noranda Primary School, has aso produced a guide to cross- curriculum
bushland studies aimed specificdly at loca conditions found in LSB. This guide, caled Our Bushland
Classroom contains notes for teachers as well as activity sheets and information (Ireland, 2001).

10.7 Recommendations:
It isrecommended that:

10.7.1 A “Friends of Lightning Swvamp Bushland” community group be established.
10.7.2 Educational/l nter pretation display centres be established (see Figure 8.1).
10.7.3 A long-term public education and awar eness programme isimplemented.



Section 11 References
Andrew, Ruth. 1996, Swan Shire Historian, personal communication, 4 October 1996.

Audrdian Broadcasting Commisson, 2001, How much native bush is enough? Earthbest,
20/01/01.

Augtraian Nature Conservation Agency (ANCA). 1996, Ferd Cats Page (On line), Available world
Wide Web; URL; http://www.anca.gov.au/plantsmanageme/cats,htm (Accessed 5 October 1996).

Bdla S. (1994) Wetlands of the Sswan Coastal Plain - Volume 1 - Their Nature and
Management, (WAWA and DEP, Perth).

Bamford, M.J. 1986, The Dynamics Of Small Vertebrtes In Relation To Fire In Banksia
Woodland Near Perth, Western Australia, Unpublished PhD thesis, Murdoch University, Perth.

Barlte, J, Gramam G., Lane, J., Moore, S. 1986 Forrestdale Lake Nature Reserve Draft
Management Plan, Department of Conservation and Land Management.

Bayly, I.A.E. and Williams, W.D. 1973, Inland Waters and their Ecology, Longman, Audtraia pp.
17-19.

Beard, J.S. (1990), Plant Life of Western Asutralia Kangaroo Press, Kenthurst NSW.

Bell, D.T. and Koch, JM. 1980, Post-fire succession in the Northern Jarrah forest of Western
Australia, Augrdian Journa of Ecology, 5, 9-14.

Berndt, C.H. and Berndt, R.M. (eds) 1979, Aborigines of the West, University of WA Press,
Perth.

Bourke, M.J. 1987, On the Swan: a history of the Svan District, WA, University of WA Press,
Perth.

Bourke, Michadl. 1996, Swan Shire Higtorian, persond communication, 3 October 1996.

Brittain, R.K. 1990, Yellagonga Regional Park, City of Bayswater of Wanneroo Ethnography
Position Paper, Department of Planning and Urban Devel opment.

Brooker J., Car A. and Knox |. (1994) Waterford Foreshore Reserve - Management Plan,
(City of South Perth - Community Representatives).

Brooks, R & Jeffries, M. (1990) Regeneration of Coastal Dune Environment Sowing the Seeds
Conference Proceedings of Regeneration Conference- Greening Audtrdia, Deskin A.C.T.

Brown, C. (pers. comm. 1996) Simsmeta, Perth, Persona telephone interview, 11 Oct. 1996.

Bureau of Meteorology (1993) Wind, Waves and Weather (Perth Waters), Commonwedth of
Augrdia, Canberra, Audrdia



Bureau of Meteorology (1996) Climatological Summary for Perth Airport & Surface Wind
Analysis Commonwedth of Audrdia, Canberra, Augrdia

Burns, D (1996) Verbad Conformation, W.A. Fire Brigade, Perth, Western Audtrdia
Burns, D. 1996, Verbal Conformation, W.A. Fire Brigade, Perth, Western Australia

Burton, JL. 1982, Not an Idle Man: abiography of John Septimus Roe, Fremantle Arts Centre
Press, Fremantle.

Burton, Rev. Canon A. undated, The Store of the Swan 1843-1938, no publisher.

Bush, B., Maryan, B., Browne-Cooper, R. and Robinson, D. 1995, Reptiles and Frogs Of The
Perth Region, UWA Press, Perth.

CALM (1991) Recreation, Tourism and Visitor Services (CALM Policy Statement No. 18,,
Perth).

CALM (pers. comm. 1996) Department of Conservation and Land Management, Perth, Persona
telephone interview, 8 Oct. 1996.

CALM, Nationa Parks and Surveys and City of Canning (1995) Canning River Regional Park
Draft Management Plan 1995 - 2005, Como, W.A.

Cambdl, A. (1994) Landcare: Communities Shaping the Land of the Future Alan and Unwin
PTY Ltd., NSW. Pg: 136.

Chambers, JM. & davis, JA. 1988, How Wetlands Work in Proceeding of the Swan Coastd
Plains Groundwater Management Conference. WA Water Resources Council, Perth. Pp. 97-103.

Chiras, D.D., Environmental Science: Action for a Sustainable Future 4th Ed.
Benjamin/Cummings, Sydney, pp. 415.

Chrigtensen, P., Recher, H. and Hoare, J. 1981, Responses of Open Forest Fire Regimes. InFire
and the Augrdian Biota Eds, Gill, A.M., Groves, R.H. and Noble, |.R. (Griffin Press Addlaide).

Chrigtensen, P.E.S.and Burrows, N.D. 1986, Fire. An old Tool with a new use. In: Ecology of
Biological Invasion: An Australian Perspective. Eds. Groves, R.H. and Burdon, JJ. (Austraian
Academy of Science: Canberra).

Churchward, H.M. & McArthur W.A. (1978) Perth Sheet - Landforms and Soils - Western
Australia, Darling System, Landforms and Soils Divison of Land Resources Management,
CSIRO, Perth, Western Austraia

City of Mélville, 1991, Blue Gum Reserve (no A25562) A Draft Management Plan,

Clare, B. (pers. comm. 1996) Agriculturd Pratection Board, Persond telephone interview, 6
November 1996.



Collins, T. (1993) Living for the City; Urban Australia: Crisis or Challenge? ABC Books,
Sydney.

CSIRO (1990) The Greenhouse Effect: Regional Implications for Western Australia,
Commonwedth of Austraia, Canberra, Augtraia

Davies, P.M. & Lane, JA K. (1995), Guidelines for design of effective buffers for wetlands on
the Swan Coastal Plain, Department of Conservation and Land Management Science Supplement
(in press).

Davis, J. and Chambers, J. 1996, Management of Aquatic Systems Reader, vol 1 School of
Environmental and Biological Sciences, Murdoch University, Murdoch W.A.

Department of Conservation and Environment (1980) Atlas of Natural Resources Darling System
Western Australia pp. 30, 78-85.

Department of Conservation and Environment Western Austrdia 1983, Conservation reserves for
Western Australia as recommended by the Environmental Protection Authority - 1983, The
Darling System - System 6, Part 2: Recommendations for Specific Localities Perth.

Department of Conservation and Land Management 1995, Declared rare and priority flora list,
Swan Region, 14 September 1995, CALM

Department of Environment, Sport and Territories 1994, Fire and Biodiversity: The Effects and
Effectiveness of Fire Management: Proceedings of the Conference held 8-9 October 1994,
Footscray, Melbourne: Biodiversity Series Paper No. 8 (Biodiversity Unit), Department of
Environment, Sport and Territories: Canberra

Department of Environmental Protection (1994-95) (Unpublished) System Six update program,
Department of Environmental Protection, Perth WA.

Dew, R. (pers comm. 1996) The Eastern Suburbs 4WD Club, Persond telephone interview, 20
Oct. 1996.

Dieback Working Group, 2000, Managing Phytophthora Dieback in Bushland (2nd ed.). DWG.
Dingle, Peter. 1996 Pollutants and Toxicology Study Guide Murdoch University, Murdoch W.A.

Dixon, Dr.K (1993) Assstant Director, Science and Education Division Kings Park and Botanic
Garden, Letter to Mr T Foterioy, Ecosystem Management. 19/8/93.

Dixon, K. 1993 Biological Satus of Land in Noranda, South of Tonkin Highway. Letter to Mr
T Foteriou, of Ecosystem Management, from Dr Kingdey Dixon, Kings Park and Botanic Garden.

DPI 1995, Urban Bushland Strategy for the Metropolitan Region, DPI, Perth.

DPUD (1993) Water Sensitive Urban (Residential) Design Guidelines for the Perth
Metropolitan Region - Discussion Paper, Perth Western Audtrdia



Eastern Suburbs Reporter Community, (1996), New Sports Site Plan, (Eastern Suburbs Reporter
Community 1/10/96, Perth).

Ecosystem Management Services pers.comm. October 1996.
Environmental Protection Authority & Western Audrdian Water Authority. 1993, Wetland
Management and the Conservation Estate, Water Resources Planning Branch, Western

Audrdian Water Authority, Perth.

Environmental Protection Authority 1990, A Guide to Wetland Management in Perth, Western
Audtralia, Bulletin 374, Perth.

Environmenta Science 1994, Murdoch University Draft Management Proposal For Wetlandsin
the City of Méelville, 1994.

Ferguson R.J. and Stephenson, G. 1975, Survey of Historic Buildings in the Shire of Swan,
Western Augtraia, Shire of Swan, Perth.

Freeman, A & Red, G. (1995) APACE Revegetation Catalogue - Species Lists and Locality
Guide for the Swvan Coastal Plain and Darling West, Perth.

Freeman, T. (pers. comm. 1996) APACE Western Austrdia, Persond interview, 4 Oct. 1996.

Friend, g. 1995, Impact of fire on fauna in remnant vegetation - a summary of key research
findings in Burning Our Bushland, Urban Bushland Council (WA), Perth, pp. 49-51.

Froend, R.H., Farrell, R.C.C., Wklkins, C.F., Wilson, C.C., McComb, A.J. 1993, Wetlands of
the Svan Coastal Plain Volume 4: The effect of altered water regimes on wetland plants,
Environmenta Protection Authority of Western Audtrdia and Water Authority of Western Audrdia

Garnett, S. 1992, Threatened and Extinct Birds of Australia. RAUO, Victoria

Getilli, J. (1972) Australian Climate Patterns Thomas Nelson (Aust.), Mebourne, Audrdia
Gibson, N., Keighery, B.J., Keighery, G.J., Burbidge, A.H. and Lyons, M.N., 1994, A Floristic
Survey of the Southern Swan Coastal Plain. Unpublished Report for the Audtrdian Heritage
Commisson, prepared by Depatment of Conservation and Land Management and the
Conservation Council of Western Audtrdia. Appendix 1, Community type: 22.

Glassford, D.K. & Semeniuk, V. 1990, Sratification and disconformities in yellow sands of the
Bassendean and Spearwood Dunes, Svan Coastal Plain, $uth-western Australia, Journd of
the Roya Society of Western Austrdia, vol.72, no.3, pp. 75-92.

Government of Western Audtrdia (1995) Urban Bushland Strategy June 1995.

GOW, G. 1986, Snakes of Australia, Angus and Robertson, Sydney.

Gozzard JR. 1986, Perth, sheet 2034 11 and part 2034 111 and 2134 111. Perth Metropolitan
Region Environmental Geology series, Geologicd Survey of Western Audrdia

87



Grabiski. S, Deputy Principa, Infant Jesus Primary School, Morley. Pers. comm. 18 October
1996.

Gray (1996) Urban Bushland Council of W.A. pers. comm.

Harris, J. & Scheltema, M. (1995) Introduction in Harris, J. & Scheltema, M (Eds) Managing
Perth’sBushland Greening Western Audtrdia, Perth.

Hart, R., 1992, Phytophthora - the fungi and their impact, In: Proceedings of the Northern
Sandplains Dieback Working Party Seminar, Perth, 23 September 1992.

Hill, A.L., Semeniuk, C.A., Semeniuk, V & Dd Marco, A. (1996) Wetlands of the Swvan Coastal
Plain - Wetland Mapping, Classification and Evaluation, Vol 2B.

Hinks, P. 1996, DPI, Persond telephone interview.

Hobbs R. and Atkins L, 1990, Effects of Fire in a Banksia Woodland, Ausrdian Journd of
Botany, 38, 97-110.

Hobbs, R. 1995, Fire. In: Managing Perth’s Bushlands: Perth’s Bushlands and how to Manage
Them. Eds, Shetema, M. and Harris, J., Greening Western Audtrdia: Perth.

Hollingsworth, P. 1996, Western Power, Persona interview.
Hopper, S., van Leawen, S., Brow, A., Patrick, S. 1990, Western Australia’ s Endangered Flora
and other plants under consideration for declaration, Department of Conservation and Land

Management.

How, R., Ddll, J. 1993, Vertebrate fauna of the Perth Metropolitan Region: consequences of a
modified environment in Urban Bushland, Western Austrdlian Museum, Perth, pp. 28-37.

Hunt, HA., Taylor, G., Quayle, ET. (1913) The Climate and Weather of Australia.
Commonwesdlth Bureau of Meteorology. Melbourne.

Hussey, B & Wallace, K. (1993) Managing Your Bushland, CALM, Como, W.A.

Ireland, Karen. (2001). Our Bushland Classroom, Bayswater Integrated Catchment Management
(BICM) and Noranda Primary School.

Keighery, B.J. 1996, Floral Survey of Lightning Swamp, October 1995, Unpublished.

Kely, A.E., Taylor, A., Langley, M.A., Spooner, A., Coates, D.J. 1993, Declared rare flora and
other plantsin need of special protection in the Metropolitan Area, Department of Conservation
and Land Management and Austraian Nationa Parks and Wildlife Service.

Kimseeds (pers. comm. 1996)

Kings Park Persond telephone interview, 6 Nov. 1996.



Lane, JA.K., McComb, A.J. 1988, Western Australian Wetlands In: The Conservetion of
Audtralian Wetlands, ed A.J. McComb and P.S. Lake, Surrey-Begity & Sons, Chipping-Horton,
Augrdia pp 127-146.

Linacre, E. & Jobbs J. (1977) The Australian climatic Environment, John Wiley & Sons,
Queendand, Ausgtrdia.

Macolm, R. (pers. comm. 1996) ARC Smorgon Fencing, Persona telephone interview, 11 Oct.
1996.

McArthur, W.M. & Bettenay, E. 1974, The Development and Distribution of the Soils of the
swan Coastal Plain, Western Audrdia, Commonwedth Scientific and Industrial Research
Organisation, Augtrdia, Mebourne, pp. 4-34.

McComb, A.J. and Lake, P.S. 1990 Australian Wetlands. CollingAngus and Robertson, NSW,
Audtrdia pp 90-92.

McQuoid, N. (pers. comm. 1996) Kings Park Persond telephone interview, 6 Nov. 1996.

Moore SA. (ed.), (1984) The Management of Small Bush Areas in the Perth Metropolitan
Region, (W.A. Wildlife Research Centre, Wanneroo, Perth).

Murdoch Universty (1995) N310 Land Management Course Reader, Vol. 2, Murdoch
Universty, Perth.

Myers, N., Mittermeier, RA., Mittermeier, C.G., Da Fanseca, G.A.B. and Kent, J. Biodiversity
hotspots for conservetion priorities, Nature 403, 853 (2000)

Nationd Wildlife Hedth Centre. 1996 Botulism (On line), Avalable World Wide Web; URL:
http:/Aww.emtc.nbs.gov/http_data/nwhc/factshts/botulism.html (Accessed 5 October 1996).

Ninox Wildlife Consulting. 1990, Stage 3 Vertebrate Fauna Studies 1983 & 1987, Ninox
Wildlife Consulting, Keysbrook, Austrdia.

O Connor, R. and Bodney, C. 1988, Report on the Ethnographic Investigation of the Proposed
Link Road from Crimea Street Noranda to Marshall Road Malaga, State Planning Commission,
Perth.

O'Donohue, Mike (Wildlife Protection Unit, CALM). 2001, Telephone conversation, 13/11/01.
O'Loughlin, P. 1996, Main Roads Department of Western Audtrdia, Persond interview.

Pinder, A., Davis, J & Lane J (1992) Managing the Midge Landscope, Department of
Conservation and Land Management, Perth

Pizzey, G. 1983, A Field Guide to the Birds of Australia. Callins, Sydney.

89



Prescott, L.M., Harley, J.P., Klein, D.A. 1993, Microbiology, Wm. C. Brown, Melbourne, 2nd ed,
p. 765.

Recher, H. and Christensen, E. 1981, Fire and the Evolution of the Australian Biota. In
Ecological Biogeography of Australia Ed Keadt, A., Dr W. Junk Publishers: The Hague.
Robertson M., Vang K. and brown A.J. (1992) ‘Wilderness in Austrdia: Issues and Options, A
Discussion Paper’, (Audtrdian Heritage Commission, Canberra, Australia).

Robinson, Neil. 1996, DPI, persona communiceation, 7 October 1996.

Samwaym M.J. 1994, Insect Conservation Biology, Chgoman & Hal, London.

Seabrook J (1990) Seed Production for Local Revegetation, Sowing the Seeds - Conference
Proceedings of Regeneration Conference for Greening Audtrdia, Deskin A.C.T.

Seddon, G. 1972 Sense of Place, University of Western Austrdia Press, Perth pp.7-19, 27-509.

Serventy, V. and Seventy, C. 1981, Australian Birds Rigby, Sydney.

Shire of Swan 1985, East Malaga Industrial Estate - revised Outline Development Plan, Shire
of Swan, Perth.

Shire of Swan. 1985, Shire of Swan - Town Planning Scheme, No. 2, Shire of Swan, Perth.
Smms, T. 1996, Department of Environmenta Protection, Persond telephone interview.
Simpson, K. and Day, N. 1993, Field Guide to the Birds of Austrlaia, Viking, Sydney.

Smith, K. 1995, Fire and Fana in Burning Our Bushland, Urban Bushland Council (WA), Perth,
pp. 46-48.

Smith, V. 1985, Wireless Hill Park - Management Plan, City of Méelville.

Smith, V. 1986, Booragoon Lake Management Plan, City of Melville, Perth, p. 38.

Stace, H.C. Hubble, G.D., Brewer, R., Northcote K.H., Sleeman, JR., Mulcahy, MH., &
Hdlsworth, E.G. 1972, A Handbok of Australian, Commercid Printing House, South Audtrdia, pp
40-43.

Stansfield, J. 1991, Focus on Australian Birds, Peter Antill-Rose Associates, Castlehill, Austrdia,
p.43.

Stranham, R. 1995, The Mammals of Australia. Reed Books, NSW.

Street M. (1992) Blue Gum Lake Reserve Management Plan (Parks Services for the City of
Mélville, Perth).



Street, M. (pers.comm. 1996) Méville City Council, Méelville, Persond telephone interview, 5 Nov.
1996.

Taman, L. 1996, Ecosystem Management Services, Persond interview.
Taylor, R.D. and Partners undated, Shire of Swan Town Planning Scheme no. 1 report no. 2, West
Perth, WA.. Water Corporation, minutes of meeting held 2 August 1996.

Tebbut, T.H.Y. 1983, Principals of Water Quality Control, Pergana Press, London.
Thide, S. 1996, Shire of Swan, Persond interview.

Tingay, Alan & Associates. 1998, A Strategic Plan for Perth’s Greenways, Finad Report.

Tuffndl, Glenn. LightningSwvamp: Assessment for the Presence of Phytophthora sp. April, 2001.
Glevan Dieback Consultancy Services.

Tyler, M.J,, Smith, L.A. and Johnstone, R.E. 1984, Frogs of Western Australia Universty of
Western Audtrdia Press, Perth.

Underwood, R.J. & Christensen, P.E.S. (1981) Forest Fire Management in Western Australia,
Forests department of Western Audtraia, Perth, Western Audtrdia

Vadja, A. Personal Interview. Water Corporation. 11 October 1996.

W.A. Environmenta Protection Authority Draft W.A. Water Quality Guidelines for Fresh and
Marine Water - Adapted from the Australian Water Quality Guidelines for Fresh and Marine
Water (ANZ ECC 1992) Perth Environmental Protection Authority 1993.

Water Corporation, 1996, Map of Emu Swvamp Main Drainage Features, Perth W.A.

Water Corporation, Wonga Road Main Drain Scheme Review - Minutes of Meeting, Friday 2
August 1996.

Western Audrdian Planning Commission, 1994, Perth Metropolitan Regional Scheme, Western
Audrdian Planning Commission, Perth.

Western Audtrdian Planning Commission, 2000, Bush Forever, WAPC, Perth.

Western Audrdian Water Authority, 1993, Wetlands in the Shire of Svan, Western Audrdian
Water Authority, Leederville, Perth.

Wilde, SA. & Low, G.H. 1978, Perth, Western Austrdia, Sheet SH50-14 International Index;
1:250 000 Geological Series - Explanation Notes, Geologica Survey of Western Audtrdia, pp.
1-32.

Williams K., Parer 1., Coman B., Burley J., and Braysher M. 1995, Managing Vertebrate Pests:
Rabbits CSIRO Divison of Wildlife and Ecology, Austrdian Government Publishing Service,
Canberra

Williams W. D. (1983) Lifein Inand Waters Blackwell Scientific Publications, Victorias
o1



92



APPENDIX 1

LIGHTNING SWAMP BUSHLAND
FIRE MANAGEMENT PLAN

Introduction

The Lightning Swamp Bushland (LSB) is a Sgnificant area of urban bushland, providing opportunities
for many passive recreationd and environmentatbased activities in metropolitan Perth.  Its sze,

location and geography make it quite unique, paticularly in the City of Bayswater. For a full
description and higtory of the areq, refer to the main management plan.

Fire is one of the grestest threats to urban bushland. Accessibility, alarge surrounding residentid area,
and often-neglected bushland make these areas prime candidates for arson and accidentd fire. This
not only kills and dameges native flora and fauna, but threstens human life and property aswell. This
fire management plan ams to identify and sgnificantly reduce the risks associated with fire in the
LSB.

The aftermath of afirein L SB, December 2001 (Photo— Sarah Dawson)

Purpose of this Document

This documert is an addition to the main LSB Management Plan. Its primary purpose is to formulate
strategies designed to reduce the number and impact of firesin LSB, and to ensure the safety of those
involved in fire suppression activities, aswell as residents surrounding the area.

The mgor concepts covered in this document are:
The identification of parties involved with fire management in Lightning Swamp, and their
respongbilities.
Fire prevention srategiesfor LSB by looking a waysto stop fires from starting in the area.
Fire prepar edness strategies that aim to reduce the size and impact of fire on LSB.
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Fire response srategies to coordinate the response to and management of a fire when it
occurs,

Firerecovery strategiesto assst the recovery of LSB from the effects of fire.

Make recommendetions pertaining to the fire management of LSB.

The establishment of a review mechanism for the fire management plan.
In addressing these issues, a number of drategies and initiatives will be recommended, and illustrated
by maps and diagrams.

Responsibilities

The occupier and leaseholder (City of Bayswater) is responsible for the prevention, preparedness and
recovery initiatives of this fire management plan pursuant to the Bush Fires Act and the lease
agreement with the Western Audraian Planning Commission.

FESA is responsble for response activities, and will provide advice and support on dl aspects of fire
management. Theresponsiblelocal ation isthefire gation in Maaga, just north of LSB.

Stakeholder Responsibility

City of Bayswater Ovedl fire management planning.
Implementation of prevention, preparedness  and
recovery srategies.

Maintaining the integrity of perimeter fencing.
Compliance with the Bush Fires Act 1954, induding
firebresk ingpectionsand exemptions.

Ovedl fire management planning and implementation of

prevention, preparedness and recovery drategies for
vested lands.

Provision and maintenance of perimeter signs.

Support of Friends (FOLSB) group.

FESA Panning and implementation of regponse srategies.
Response activities.

Provison of advice on dl aspects of fire management

planning, incdluding prevention, preparedness, response
and recovery.

PREVENTION STRATEGIES
This part covers:
. Fire prevention strategies suitable for LSB including:
. preventing or reducing arson;
. controlling accessto the area;
. separating the sources of fire risk; and
. community invol vement.



Preventing or Reducing Arson
Hre prevention is dl about stopping fires from darting in bushland, and minimising the impact of any
fires that start. The total prevention of fires in LSB may not be possible, but steps can be taken to
reduce the number of unplanned fires through consultation with community members, and the
implementation of the Strategies below.

Maintaining a regider of fires in the area will ad in the arson prevention drategy by pinpointing
previous ignition points and trouble spots. It has been found that many smdl fires in the area are
darted on the northern side, where there is less public sorutiny and eedier illegd access. By recording
information about fires in the area, such as location, day and time of fires, these spots can be patrolled
during periods of high fire danger and when fires are seen to be most frequent.

Contralling arson in bushland is very difficult. Reducing the incidence and opportunity for arson is the
practica option. There are two Fire Services initiatives that are amed specificaly a reducing the
incidence of arson.
The Wildfire Investigation Action Team (WIAT) investigates the cause of unknown or
suspicious wildfire. The WIAT works in close association with the Police Service Arson
Task Force to identify fires that have been started by arson and assist in the apprehension of
arsonigs
The Juvenile and Family Fre Awareness (JAFFA) program is aimed at juveniles from 4-16
years of age who have been involved in the lighting of unsanctioned fires. The program ams
to help juveniles understand the dangers of fire play, educate them in various aspects of fire
behaviour, and dert them to the consequences of fire.

Strategiesto prevent arsonigts sarting firesin LSB include the following:
. controlling the access of unauthorised vehicles and persons
. separating sources of risk from the bushland
. encouraging community involvement
Each of these pointsis discussed in more detail below.

Controlling access

Contralling access to an areawith vehicle-exclusion fencing and well designed pedestrian access way's
reduces the chances of the area being usad for illegd activities, such as the burning of stolen cars or
drug- and dcohal-related activities, and may help reduce the incidence of arson. Officid NO ENTRY
TO OFF-ROAD VEHICLES sgnage will dso reduce illegd access, and dlow offenders to be
prosecuted. It is vitdl that perimeter fencing, Sgns and gates are maintained, and bresks or damage
fixed as soon as possible.

In some cases, this initiative may need to be supplemented by frequent patrols of the area to monitor

the security of the fence and discourage illegd activities. Members of the Friends group and City of
Bayswater rangers are suitable for this task, particularly during times of high fire risk.

Separate the sources of fire risk

Areas where high human interaction is anticipated, such as entrance points, vistor interpretation
centres and other recregtiond facilities need to be maintained and presented in a manner which will
prevent accidental fires from gdarting and not atract undesirable behavior. Human interaction
facilities should be kept away from areas of high fire risk, such as the perched wetlands.
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Community involvement

By kesping the locd community informed about the vaue of LSB, its beneficid aspects, and
encouraging their involvement in the management of the area their interest and awareness of both
bushland and the dangers of fire will increase. Such information can be conveyed using letterbox drops
in the surrounding areas, shopping centre displays, and newspaper articles prior to the main fire season
annudly. This should be coordinated between the City of Bayswater, Catchment groups, and the
Friends group.

It is especidly important that the community understand thet LSB is being actively managed, and that
they can contribute to fire prevention initiatives. Smple precautions, like encouraging neighbours to
keep a watch on the area for suspicious activity, can help reduce the incidence of arson. Even the
presence of other people in the bushland area may discourage arsonists and illegd activity. Signs are
adso another effective method of advisng vistors of the danger of fires in the area, and what to do
should afire sart in the reserve.

It is dso important to stress to the community that initiatives to prevent arson in bushland will dso hep
to protect properties surrounding LSB. For mor e information on community involvement refer to
Sections 7 and 10 of the main plan.

PREPAREDNESS STRATEGIES

This part covers:

. Fire preparedness strategies that aim to reduce the size and impact of fire on
LSB

. Fire Watch by the community
. Firebreaks and fire accesstracks
. Fuel load monitoring and reduction

Introduction to Preparedness Strategies

It is too late to begin planning for fires during the event. Preparedness drategies am to keep fires
smdl, hdp firefighters effectivey fight the fire, and to ensure the safety of emergency personnel.
Preparedness strategies can dso help to minimise environmental disturbance during fire, and generdly
reduce the impact of wildfire.

It isvitd that the community is made aware of just how quickly and eadly asmall fire can become a
large fire, with devadtating and long-term consequences.

Fire Watch by Neighbours

An early response helps to keep the fire small. Neighbours should be encouraged to report firesin the
L SB areawith the same urgency accorded to house fires by diding ‘ 000’. This information should be
included in the public education and awareness program mentioned above.

Fire Access Tracks

The provison of fire access tracks through LSB is a key measure that will assg firefighters to
contain fires that occur in the reserve. LSB has a wdll- established fire access track network aready
in place, preventing the need for any further tracks to be ingtalled.

There are currently severa access tracks that are unstable and pose a potentia risk to the user.
These tracks will be closed and revegetated in a bid to reduce unrequired access tracks in the area,
particularly in the Dieback-infected aress.



The purpose of fire access tracks
Fire access tracks serve severa purposes. They can help to:

= protect nearby property from fire in the bushland

= protect fencing from being damaged by low intensity fires

= protect the bushland from fires starting on private property

= givefirefighters access to the bushland, to alow them to distinguish fires directly

= provide afire bresk when indirect firefighting methods are necessary

= consarve high priority aress, including threstened ecological communities and rare or endangered
species of floraand fauna

Fire access tracks, paticulaly sabilised ones, can dso peform a dud service as access for

maintenance purposes, nature wak trails, pedestrian, whedchair or cyde-paths. It is planned to

stabilise anumber of tracks for these reasons, asindicated in Appendix A and Section 8.

Location of fire access tracks
The maps induded in Appendices Aand B gives an indication of firebresks and fire access tracks
within LSB.

These fire access tracks bresk up large aress of bushland into smaller sections so that fire may be
more eedly contained during fire suppression operations, and damage is hopefully limited. This dso
dlows faunato effect an escape from one bordered area to another, and firefighting efforts to be more
effective.

Fire Access Tracks — Maintenance

To fully serve their purpose, the fire access tracks in LSB require regular maintenance to ensure their
servicesbility. This maintenance is to be conducted before the 2 November of each year to comply
with firebresk noticesissued under section 33 of the Bush Fires Act 1954.

To prevent unnecessary disturbance to the tracks and reduce the spread of Dieback-infected soils,
grading or rotary hoeing the track must be replaced by chemical weed control, and limited to where
vegetation has re-grown on tracks. Rotary hoeing and grading the firebresk destabilises the soil,
making it more prone to bogging and eroson. It dso promotes weed growth and spreads Dieback
from one area to ancther.

Fire access tracks need to be kept clear of overhanging tree branches and vegetation to a minimum
width of 3 meters. This needs to be widened to 5 meters around corners, to dlow vehicles to
negotiate them safdly. Vertica clearance will need to be not less than 4 meters, to dlow medium
tankersto accessthe area. As arule, only overhanging branches will be pruned away, unless the tree
is unsafe or some other reason necessitates the remova of the whole tree.

There are currently six vehicle access gates into LSB, one on the western perimeter, two on the
southern perimeter and three on the Eagtern perimeter. These are indicated in Appendix A All
gates are fitted with City of Bayswaer Master Key A locks and numbered for easy identification.
Chain length on gates will dso dlow emergency entry/exit to the reserve by cuiting.

Before entry into LSB, contractors and/or Council plant may be inspected by the City’s Bush Fire
Contral Officers to ensure that it is not likely to spread weeds or diseases such as dieback into or out
of the resarve. The Fire Control Officer maintains the right to refuse entry into the reserve until
he/she is stidfied that the plant will have no adverse effect on the reserve. In addition, and gpart from
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emergency crews, no vehicles are to enter LSB whenever the Fire Danger Index (FDI) has been
posted as“VERY HIGH” or “EXTREME”.

Subject to Section 33 of the Bush Fires Act 1954, the City of Bayswater is required to maintain the
firebreaks from the 2 November to the 31 March of the following year. Thefirebresk system through
LSB currently does not comply with the City of Swan's requirements, as the northern firebresk
does not follow the cadastra boundary of the reserve.

The City of Bayswater will need to make gpplication to the City of Swan for an exemption from this
requirement, citing that a firebreek exists on the immediate externa boundary of the northern side of
the reserve and that there are internd firebresks that can support the suppression efforts. If an
exemption is not granted, the City would be required to redign the northern firebresk. However, this
would involve the destruction of important bushland and is not recommended.

Fuel Load Monitoring and Reduction

Monitoring the fuel load

Fire management in urban bush areas must dways be a compromise between the environmenta

needs and the safety issues involved. Only with adeguate liaison, planning and local management can
the needs of both fire protection and conservation be met. The respongihility for monitoring fue loads
within LSB must rest with the landowner or leaseholder, with the support and advice of FESA, the
FOL SB and catchment groups.

Methodologies for monitoring fuel loadings relevant to forest fuels, grasdands and hesthlands are
contained in the learning manua Prescribed Burning 1 (FESA, 2000). However, fud loadings are
expresed in tonnesha, and are caculated by measuring the quantity of leaf litter and scrub fue
sources that are available to burn. It is strongly recommended that regular fuel risk assessments be
carried out within LSB.

Methods of reducing fuel loading
Methods available to reduce fud loading in native bushland are:

weed control, using hand-clearing or sdective herbicides
sdective hand-clearing of dead materid

mowing or dashing

controlled burning

Weed control and hand clearing

One of the mogt effective ways to reduce the fud in urban bushland is to control the weeds. Because
of the fire-weed cyde, controlled burning for remova of weedy fud is not recommended as it usudly
meakes the weed problem worse, and has been ruled out as an option for fuel reduction. The adoption
of hand weeding is preferred to protect the area from the effects of fire.

The use of sective herbicides such as Fusilade will kill off dl non indigenous and nétive grasses, but
will leave dl other native species intact. However, the use of Fusilade requires safety handling
and breathing equipment, and will reguire follow-up treatments. Once grasses such as veldt grass
have died off, the remaning dump can be removed by cutting the sem just under ground leve with a
sharp weeding knife. This should be done gradudly, and in smdl stages, as flat weeds will dam the
open areas and be harder to control. As Fusilade takes some weeks to work, the grass should be
sprayed inits early stages, and well before the flower/seed forms. In areas away from senditive native
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flora chemicas such as Glysgphate (eg. Roundup) may be used to provide atotd kill of weed-infested
spots. An example of this are the verges surrounding LSB.

Digging or pulling weed dumps up is not recommended, as this disturbs the soil, and actudly
promotes weed growth. The method described above is recommended.

NOTE: Areas selected for weeding must be monitored for regrowth by native
species. The main danger after an area has had the grasses removed is the
strong regrowth of flat weeds. These weeds restrict native regeneration
because of their leaf configuration and ability to extract water, but do not create
as large afire hazard. If possible, weeded areas should be planted with natives
to help the regeneration process.

Mowing and slashing

Where areas of weeds or cultivated gass border LSB, for example dong Matthews Close and
Maaga Drive, regular mowing or dashing of the adjacent areas may be sufficient to prevent the fire
from reaching the natural vegetation. The eastern end of the bushland, on ether Sde of old Della Road
will aso require dashing regularly. It is particularly important to dash prior to the ripening of grassand
weed seed, usudly in late August. Sashing can dso be followed up by chemica control.

The City of Bayswater is responsble for this maintenance, while the Friends group can support with
some internal dashing and advising the City when dashing is required. An dternative plan is for the
City to implement aworks schedule for the area using staff and contractors.

Fuel load reduction by controlled burning

Even with the reduction methods prescribed above fud loads may 4ill be extremey high in LSB.
[ronicdly, the greetest build up of fud loads can usudly be found in regularly burnt aress because of
the decimation of organiams that effectively bresk down ledf litter. However, the reliance on
accidenta or unplanned fires to reduce fud loads in LSB may be seen as irresponsible by some in the
community. Indeed, the reduction of the fud load either by the methods described above or through
controlled burning is one of the few aspects of fire management the landowner can control.

Controlled burning may be an effective method of reducing fuel loads in an area such as LSB that is
surrounded by resdentid and indudtrid development if carried out under certain conditions and with
drict supervison. However, there are a number of contentious issues raised by such a drategy. These
include the fact that the City of Bayswater has imposed atota ban on burning within its digtrict, while
smoke and ash from controlled burns are seen to be undesirable by surrounding residents. Because of
the close proximity of two mgor highways large amounts of smoke may aso creste dangerous driving
conditions. There is dso the damage fire does to native flora and fauna communities, and the
posshility — notwithstanding the information in Section 5.5 — that exisiing Species may be completdy
destroyed in LSB. Fire dso dlows aggressive weed species into previoudy weed-free areas thereby
increasing thefirerisk.

However, the controlled use of fire to reduce fue loads should not be completely ruled out by such
issues, and it would be anticipated that public opinion towards such a srategy would change to one of
acceptance if and when a large fire did occur in LSB. While environmental and aesthetic concerns
are important, the vast mgority of the community would consder the safety of humen life and
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property paramount. Therefore, if and when fud load monitoring indicates extremely high levels of
fud in LSB, the decison to use controlled burning to reduce the risk may be consdered a necessity.
This decison should be made in consultation with FESA, the City of Bayswater Fire Officer, other
government authorities, and the rdevant community/environmentd groups, particularly the LSB
Implementation Committee. It is dso vitd that the possbility of usng a controlled burn in LSB is
recognised and anticipated through the development of policies and procedures by the City of
Bayswater, perhaps as part of the City’ s disaster and emergency planning.

RESPONSE STRATEGIES

This part covers:
Suppression strategiesin LSB.

I mmediate post-fire response strategies.

Introduction to response strategies

The response to fire within urban bushland is the respongbility of FESA. FESA has implemented a
condensed fire response plan for the area based on this document.

Any stakeholder who wishes to communicate with the FESA during an incident, or enter the
fireground, should atend the Incident Control Point and liaise with the Incident Controller or an
gopointed representetive. The Incident Controller has the right to refuse entry into the fireground and
this decison needs to be respected by the stakeholders. Such decisons are made with the safety of
the public, sakeholders and firefightersin mind.

Suppression Strategies in LSB

Due to the number of exigting fire access tracks and the importance of conserving urban bushland the
cutting of any new fire trails to control afirein L SB should be viewed as a last resort
and is not recommended. All suppresson and/or back burning should be carried out from existing
tracks and firebresks. However, if afireisout of contral it is accepted that a section of bushland may
need to be burnt to bring the fire front to an exiging peth.

While rot dways feasble, fire and emergency vehides should remain on exigting tracks as much as
possible during the suppresson of afirein LSB in order to reduce collaterd damage to unburnt arees
of bushland.

Immediate Post-Fire Response Strategies

While FESA will suppress the running fire, they will not normally remain ongte to mop up or patrol
the area once the fire is extinguished. Therefore, re-ignition is a high possibility and must be planned
for. It is recommended that policy and procedures be developed as part of the City of Bayswater's
disaster and emergency planning. These procedures should outline the roles and respongbilities of
certain personnel and groups such as the FOL SB, while dlowing for the deployment of resources and
equipment to a post-fire event in LSB.

The normd procedure after a large bushfire in LSB could theoreticaly involve extensve marthours
and the use of Council equipment in order to patrol the fire Ste, mop up any danger spots and prevent
further fires from re-igniting. Therefore, the use of trained volunteers such as the Friends group should
be encouraged and planned for in these drategies, both to reduce cogsts and to further encourage
community ownership in the area. It will dso be necessary to resource such personnel and Coundil
off-road vehicles with the equipment required to respond to a pog-fire event.
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RECOVERY STRATEGIES
This section covers;

. Fire recovery strategies to assist LSB to recover from the effects of fire. These

include:
. Debriefing the stakeholders
. Recording and, if necessary, investigating the cause of the fire.
. Assessing the safety of public facilities.
. Rescuing native fauna.
. Controlling access, erosion and weed invasion.
. Selecting regeneration initiatives.

Recovery is the process of returning an areato ‘normd’ after the impact of a fire. It includes both
dhot and long-term ectivities. The responghility for pos-fire recovery initiatives rests with the
landowner/leascholder, with assstance and advice from the Friends group and other environmentd
agencies such as the Urban Bushland Council, Bennett Brook Catchment Group and BICM.

Debriefing

All sakeholders, induding Friends Groups and the agencies mentioned above should be involved in a
debriefing after any mgor fire incident. The debrief should occur as soon as possible after the fire, and
arepresentative from FESA should also be in attendance.

Record the fire

The landowner/leaseholder of the area should prepare an adequate record of the fire occurrence and
complete the fire register. Accurate records will provide a vauable information resource necessary for
future management of the area. The records should include the extent of the fire, success or otherwise
of preparedness initiatives, the fire response activity undertaken and the rehabilitation required. A map
of the area should be prepared and photogragphs taken to provide a visud record of the fire and

recovery. Thiswill dso asss in fud load age mapping.

The Fire Services Environment Adviser can provide detals of when a fire was reported and which
fire gppliances attended the incident.

Investigate the cause of the fire

If deemed necessary by the responding fire crews, an investigation into the cause of the fire should be
undertaken, in order to asss the gpprehension of offenders and the prevention of further fires. The
Wildfire Investigation Action Team (WIAT) and the WA Police Service Arson Squad may need to
be consulted.

Activation of the Fire Investigation Team is the responshility of the Incident Controller. When arson is
suspected, the Incident Controller should initiate an immediate investigation.

Safety of public facilities

Public facilities should be assessed for safety as soon as possible. If necessary, redtrict public access
to the area. For example, where walking tracks have overhanging burnt branches that are in danger of
faling on the track, the track should be dosed. The land owner/lesseholder should monitor any aress
of possible re-ignition, with assstance from the Friends group.
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Rescue of animals affected by the fire
The urgency of anima rescue must not compromise the safety of people involved. It is preferable to
wait until the fireground has been declared safe.

In some circumstances, where safety will not be compromised, a group of peode may be alowed to
dart this task early, under the direction of the Incident Controller. Injured fauna should be taken to the
Fauna Rehabilitation Centre in Mdaga, with clear indructions on their eventua return to LSB.
Alternatively, an animd ‘firgt ad post’ can be set up near the control point, with the consent of the
Incident Controller, with firefighters bringing out injured faunafor trestment if in a postion to do so.

Preventing weed invasion

Prevention of weed invasion is probably the most urgent requirement after the fire. Increased nutrients
(from the ashtbed) and decreased competition from native vegetation contribute to the growth of
weeds. The fire regrowth period should be utilised to help eradicate weeds using a spraying or hand-
clearing program and carried out by the Friends group with support from Council. In the case of a
large fire, contractors will be necessary, particularly in the period July to September.

Controlling access

Burnt aress devoid of vegetation are eadly trampled, hindering the regrowth process. Damaged
fencing should be repaired/replaced as soon as possble after the fire. Temporary fencing may be
needed around the burnt area. Signs requesting the public to stay off burnt areas may be appropriate.

Controlling erosion

Burnt aress devoid of vegetation on doping ground are potentid eroson problems, particularly during
the winter following the fire. Rdevant prevention initiatives should be implemented as soon as
possble This may indude planting, direct seeding, channdling of water run-off, or covering the ground
with brush. The stegp ground in the northeast would be particularly susceptible to eroson following a
fire, and this would adversdly affect the perched wetland.

Regeneration initiatives

In areas where the vegetation community is disturbed, the occurrence of a fire may determine the
need for regenerdion initiatives, such as planting or direct seeding of locad native species. These
efforts may be coordinaed by the Friends group with assstance from the Council and other
environmenta agenciesin the areg, particularly Bennett Brook Catchment Group.

Involve the community

Firein LSB can have consequences for nearby residents and members of the Friends group. Involving
the community in the recovery of the bushland can have podtive and far-reaching effects for future
preparation srategies.

Summary

» Recovery isthe process of returning an areato ‘normad’ after the impact of afire.

= Theresponghility for pogt-fire recovery initiatives usudly rests with the landowner.

= Thisfire management plan has detailed specific tasks and responsibilities. Theseinclude:
= Debriefing the stakeholders.

= Keeping adequate records of fires.

» Invedtigation of the firé's cause.
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» Conddering the sefety of public facilities
» Rescuingfire-affected native fauna

»  Planning and implementing measures to control access, erosion and weed invason.
* Regenerdion initiatives.

* |nvolving the community in the recovery process

RECOMMENDATIONS

0.

10.

11.

12.

13.

14.

15.

16.

Egtablish and maintain a Fire Event Register for L SB.
Maintain the perimeter fencing and NO ENTRY signage by regular monitoring.

Conduct regular public fire awareness programs, preferably prior to the high fire
season from November to April of each year.

Implement a program to maintain existing fire access tracks as prescribed by this
plan.

Seek an exemption relating to the northern firebreak from the City of Swan as soon
aspossible.

Monitor the fud loads in LSB regularly by FESA or another qualified agency or
per son.

A weed control program, asin Section 9.10, be implemented to reduce potential fire
risk.

Develop policies and proceduresfor LSB as part of the City of Bayswater’s overall
disaster and emergency planning for:

Controlled burnsto reduce extreme fuel loads.

Immediate post-fire response.

REVIEW OF THE URBAN BUSHLAND FIRE PLAN

This fire management plan should be reviewed as part of the debriefing process after amgjor incident.
A mgor review, including an upgrade of maps and reference works, should be carried out at the same
time as the Lightning Swamp Bushland Management Plan is reviewed by the committee st up to
implement that plan.
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APPENDIX A: Lightning Swamp Bushland Fire Management Plan

>
5 l‘—‘“..“-
@) 0 4
> .-" :
g 5 :
2 MALAGA £ :
oy’ .: : :
‘--., :I‘ 'I-l.“ z s
v A ey N "oy »* . : :
auB B8 '."‘II‘ L] t‘ o b‘.o - : -
PP Te « PERCHED % 2
PR i IR " _WETBAND ‘. e
- n “0 n " e .
Cr . Py - L [] N .
] o | » a
..'..2 -----I"'.--‘ 10 : ‘-.--.. : . -
ang l v 4
*"WaisnsnniNg,, Ve » a® Awgy - . caan
ot ¢ e o "Tayg, . .
ok - a0\ Jr K g :
-m ) -
, ? ™ $"l----r’ ‘% . : : E
™ » wmmW - -
. ~ ~ % . N
/ :?,‘ : — 5“ \ . : EEN%
iw = = 1 L = % || :Nursery
:I‘ : [ ] .... - : E
T e v Ses I ..l" : 3
S w R . o : : :
(- . 4 - -
D e I L . :
¢ . - L4 . :
: » ‘- & n -
:: - I " 'l .
s »
..‘-....--.‘-IIIIIl';-'-lll--...-.-...-- ‘ N ’. H
* -
MALAGA DVE -— e — :
& ol -
2 z e
& NORANDA 5 Ik
z4 = :
| o2
WIDGEE RD m O .

Water course
Current boundary fence

trecececrs oo smission lines Water bodies (Winter extent)

mRERRE  sandy fire breaks and tracks .
Vehicle access gates
EmEnm Track access only in Summer

Planned limestone track (tbc 2002)

Possible Control Group assembly points

+3

Steep, unstable sand hill

Large grassed open area.
Bridges

A

Street fire hydrants

104



Vegetation/Landform Map

APPENDI X B: Lightning Swamp Bushland Fire Management Plan
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USEFUL CONTACTS

FESA HEADQUARTERS
Ph:

MALAGA FIRE STATION (Not to be rung for fire emergencies— did 000)
Ph: 92496444

FESA ENVIRONMENTAL OFFICER
Ph: 93239573

CITY OF BAYSWATER
61 Broun Ave

Morley, WA, 6062

Ph: 92720622

MINISTRY FOR PLANNING
Ph: 92647777

FRIENDS OF LIGHTNING SWAMP BUSHLAND
ViaCity of Baysweter, or
Ph: 92765454

92757338

92768359

BENNETT BROOK CATCHMENT GROUP
266 Lord &

Caversham
Ph: 93770444

BICM (Bayswater Integrated Catchment Management Group)
212 Drake St

Morley WA 6062

Ph: 92717922

URBAN BUSHLAND COUNCIL
Ph: 94207207
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FIRE EVENT REGISTER
LIGHTNING SWAMP BUSHLAND

DATE
& TIME

LOCATION
OF START
POINT

(Grid ref. or
description)

SIZE OF
BURNT
AREA
(Attach map
if
necessary)

CAUSE IF
KNOWN

DETAILS OF EVENT
& RESPONSE

(Attach report if
necessary)

DEBRIEF
Y/N
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APPENDIX 2
DIEBACK REPORT
April 2001

I ntroduction

Glenn Tuffndl of Glevan Dieback Consultancy Services assessed lightning Swamp for the presence
of Phytophthora sp. (dieback) on the 16th of April 2001.

The boundaries of interpretation for this reserve are Maaga Drive and Mathews Close in the south,
Della Road in the east and the fence line that pardles Reid Highway in the North. The reserve is
approximately 70 hectaresin area.

The entire reserve was surveyed by noting plant deeths that could indicate the presence of dieback.
The interpretation also involved the close inspection of walk trals, firebresks and changes in
vegetation complexes.

All identified infestations have been demarcated in the fiedd with an indivisble green tgpdine tied to
trees with the knot facing the infestation. One soil and tissue sample has been taken in this reserve as
part of the overal Phytophthora interpretation.

Disease expression

Lightning Swamp has four separate taped aress of dieback free vegetation surrounded by either
dieback infested vegetation or road works. All four areas are subject to updope movement of very
active disease fronts and are ether surrounded by, or have one side exposed to, wetlands that are
infested with the Phytophthora pathogen. All areas of dieback free vegetation are made up of

Banksiawoodland on deep well drained sands.

Theimpact by Phytophthora on al indicator species present was congstently high and obvious. For
this reason only one soil and tissue sample was taken.

A few small sections of vegetation have been subject to recent fire activity and where these areas are
adjacent to active dieback edges they have been taped into the infetation. This is because there is
no way of differentisting between fire desths and burnt Phytophthora related desths without
dlowing regrowth over a two to three year timespan.
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The plants that would express symptoms associated with the Phytophthora pathogen in this reserve
are asfollows

Adenanthos cygnorum
Allocasuarina humilis

Banksia grandis, attenuata, menziesii, littoralis and illicifolia
Bossiaea ornate

Daviesia decurrans

Dryandra nivea

Eucalyptus marginata
Macrozamiareidlei

Patersonia occidentalis

Petrophile sp..

Synaphae petiolaris
Xanthorrhoeas preissii and gracilis

Samples

Sample 1: Grid reference J1

Anisolaed Banksia attenuata on the down dope side of the perimeter firebreak. Significant dueto
its podtion updope of the western area of dieback free. Evidence of scattered Banksia deaths on
the Reid highway Sde of the perimeter fence

This sample returned a negetive result for Phytophthora cinnamomi.
Management

Lightning Swamp has three significant aress of dieback fee vegetation. All three of these dieback
free areas are located higher in the profile than the infested portion of this reserve. The importance of
this is thet if left to its own devices the Phytophthora can only spread updope which it does a a
much dower rate than down dope spread. Unfortunately there is evidence of uncontrolled access,
which has the potentid to transport soil from the infested sections of the reserve to the uninfested via
the numerous open tracks throughout the reserve.

To avoid this Stuation it is recommended that either the perimeter fence be upgraded to prevent
unauthorised access or al tracks that have the potentia to alow vehicles to cross from dieback to
dieback free are blocked and rehabilitated. If this is the preferred method of minimisng the risk to
the surviving vegetation new tracks could be established in the infested sections of the reserve to
enable access in and around the reserve without jeopardising the hedth of the existing dieback free
vegetation. The tracks that pose the greatest threet to the dieback free portions of this reserve are
highlighted on the Lightning Swamp Grid Reference map in Pink.

All potentid soil-moving activities need to be programmed to occur during dry soil conditions and a
policy d clean down on entry to the dieback free areas of the reserve needs to be implemented.
Additiondly it would be wise to ensure any machines that operate within the reserve clean down
before exit to ensure dieback-infested materid isn't being trangported to other dieback free aress.
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This reserve would benefit from a strategic gpplication of phosphonic acid especidly the aress that
are highlighted in Y elow on the Grid Reference map. It is recommended that a 20-meter buffer each
Sde of the green tapdine istrested asthisis the zone of grestest disease activity.

It would be of great benefit to raise the awareness in al adjacent property owners of the dieback
status of the park and how they can prevent the introduction and spread of the disease.

Conclusion

Fortunately Lightning Swamp is not completdy comprised of soil with impeded layers like the
wetland component; otherwise the Stuation would be tota infestation rather than two-thirds
infestation. The deep well drained sandy soils and the ridge system is the reserves strength againgt the
Phytophthora pathogen. However the uncontrolled, unhygienic access into the reserve under al

wesether conditionsisits greatest threat next to its large component of susceptible indicator species.

With the impkementation of our recommendations and community and local government support this
reserve should be preserved in a state of reasonable hedth for future generations to enjoy.

Glenn Tuffndl
Glevan dieback interpreter.
April 2001

NOTE: For the purposes of reproduction the report map has been modified and is on the following page.
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Grid References for Lightning Swamp Habitat
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APPENDIX 3

FLORA LIST

(as of November 2001)

Acacia applanata

Acacia pulchella var glaberrima
Acacia saligna

Acacia sessilis

Acacia stenoptera
Actinotus glomeratus
Alexgeorgea nitens
Allocasuarina fraseriana
Allocasuarina humilis (Female)
Allocasuarina humilis (Male)
Amphipogon turbinatus
Anigozanthos humilis ssp humilis
Anigozanthos manglesii ssp manglesii
Astartea fascicularis
Astartea sp

Astroloma xerophyllum
Banksia attenuata

Banksia grandis

Banksia ilicifolia

Banksia littoralis

Banksia menzesii

Baumea articulata

Baumea juncea

Bossiaea eriocarpa
Brachyscome bellioides
Burchardia congesta
Burchardia umbellata
Caladenia flava

Caladenia huegdlii
Caladenia latifolia
Caladenia longicauda
Caladenia pectinata
Caladenia reptans
Calandrinialiniflora
Calectasia cyanea

Calytrix angulata

Calytrix flavescens

Calytrix fraseri

Cassytha micrantha
Cassytha racemosa
Centrolepisdummondiana
Conospermum stoechadis

Conosper mum stoechadis ssp stoechadis
Conostephium pendulum
Conostephium preissii
Conostylis aculeata
Conostylis aurea

Conostylis juncea
Conostylis setigera
Conostylis stigera ssp setigera
Corynotheca micrantha
Crassula colorata

Cyper us polystachyos
Dampiera linearis
Danthonia sp.

Dasypogogon bromeliifolius
Daviesia divaricata
Daviesia physodes
Daviesiatriflora
Diurislongifolia

Drosera erythrorhiza
Droseramenziesii
Eragrostis elongata
Eremaea pauciflora
Eriosternon spicatus
Eucalyptustodtiana
Euchilopsis linearis

Eutaxia virgata

Gomphol obium tomentosum
Gonocar pus pithyoides
Hakea varia

Hemiandra pungens
Hemiandra glabra ssp glabra
Hibbertia aurea

Hibbertia huegdlii

Hibbertia hypercoides
Hibbertia racemosa
Hibbertia subvaginata
Homal osciadium homal ocar pum
Hovea pungens

Hovea trisperma
Hybanthus calycinus
Hypocalymma augustifolium
Hypocalymma robustum
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Hypolaena exsulca (Female)
Hypolaena exsulca (Male)
Isolepis marginata
Jacksonia densiflora
Jacksonia floribunda
Jacksonia furcellata
Jacksonia sericea
Johnsonia acaulis
Juncus pallidus
Kennedia prostrata
Lagenifera huegelii
Laxmannia ramosa

Laxmannia ramosa ssp ramosa

Laxmannia sessiliflora
Lechenaultia expansa
Lechenaultia floribunda
Lepidosper ma tetraquetrum
Leptocar pus empetriformis
Lepyrodia muirii (Male)
Leucopogon aff oldfieldii
Leucopogon conostephiodes
Levenhookia pusilla
Lomandra hermaphrodita
Lomandra nigricans
Lomandra preissii
Loxocarya flexuosa
Lyginia barbata (Male)
Lyginia imberbis (Male)
Lyperanthus nigricans
Lysinema ciliatum
Macrozamia reidlei
Macarthuia apelata
Meeboldina roycei (Male)
Melaleuca lateritia
Melaleuca preissiana
Melaleuca seriata

Mesomel aena psuedostygia
Millotia fenas

Mitrasacme paradoxa
Nemcia capitata

Nemcia reticulata

Nuytsia floribunda
Opercularia vaginata
Patersonia occidedentalis
Pericalymma ellipticum

Pericalymma ellipticum var floridum

Petrophile linearis
Philotheca spicata
Phlebocarya ciliata

Pimelea suaveolens
Pimelea sulphurea
Platysace filiformis
Platytheca galioides
Podotheca augustifolia
Podotheca chrysantha
Poranthera microphylla
Pterostylisvittata
Quinetia urville
Regeliaciliata

Scaevola repens

Schoenus caespititius
Schoenus clandestinus
Schoenus curvifolius
Schoenus rodwayanus
Schoenus subfascicularis
Siloxerus humifusus

Stipa compressa

Sirlingia latifolia
Sylidium adpressum
Sylidium brunonianum
Stylidium brunonianum ssp brunonianum
Sylidium calcaratum
Sylidium cygnorum
Stylidium piliferum
Sylidium repens
Thysanotus multiflorus
Trachyymene pilosa
Tricorynetenella

Typha domingensis
Verticordia densiflora var
Verticordia drummondii
Wahlenbergia preissii
Waitzia suaveolens
Waitzia suaveolens var suaveolens
Xanthorrhoea preissi
Xanthosia huegelii
Weeds/INTRODUCED SPECIES
Aira caryophyllea

Briza maxima

Briza minor
Chamelaucium uncinatum
Ehrharta calycina
Erodium botrys

Gladiolus caryophyllaceous
Hypochaeris glabra
Juncus microcephalus
Oxalis glabra
Pelargonium capitatum
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Romulea rosea
Scholtziainvolucrate
Solanumnigrum
Sonchus oleraceus
Typha orientalis
Ursina anthemoides
Vulpia myuros
Wahlenbergia carpensis
(Also seeTable5.1)
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APPENDIX 4

FAUNA LIST

*Note : the following list of species was obtained from studies conducted in similar bushland sitesin
close proximity to Lightning Swamp, however a comprehensive fauna survey has not yet been carried

out.

AMPHIBIA (After Bush et al., 1995)

Myobetrachidae

Crinia georgiana
Criniainsignifera

Crinia glauerti
Heleioporus eyrei
Heleioporus psammophilus
Limnodynastesdorsalis
Myobatrachus gouldii
Pseudophryre guentheri

Hylidee
Litoria moorei
Litoria adelaidensis

REPTILIA (After Bush et al., 1995)

Chelidae
Chelodina oblonga

Gekkonidae

Srophurus spinigerus
Phyllodactylus marmoratus
Diplodactylus alboguttatus

opodidae
Pygopus lepidopodus
Pletholax gracilis
Lialis burtonis
Delma grayii
Ddma fraseri
Aprasia repens

Agamidee
Pogona minor
Tympanocryptis adelaidensis

Quacking Frog

Sandplain Froglet
Glauert's Froglet
Moaning Frog

Martbled Borrowing Frog
Western Banjo Frog
Turtle Frog

Guenther’s Toadlet

Western Green Tree Frog
Slender Tree Frog

Long-necked Tortoise

South-western Spiny-tailed Gecko
Marbled Gecko
White- spotted Ground Gecko

Common Scaly Foot

Keded Legless Lizard

Burton's Legless Lizard
Gray’sLeglessLizad

Fraser's Legless Lizard

South-western Sandplain Worm Lizard

Western Bearded Dragon
Western Heath Dragon
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Varanidee
Varanus gouldii

Scincidae

Tiliqua rugosa

Tiliqua occipitalis
Morethia obscura
Morethia lineocellata
Menetia greyii

Lerista praepedita
Lerista lineopunctual ata
Lerista elegans
Hemiergisquadrilineata
Ctenotus lesuerii
Ctenotus fallens
Ctenotus impar

Cryptoblepharus plagiocephalus

Bassiana trilineata
Egernia kingii
Egernia napoleonis

Elepidee

Notechis scutatus
Pseudonaja affinis
Rhinoplocephalus gouldii
Rhinoplocephal us nigriceps
Smoselaps bertholdi
Smoselaps semifascilatus
Neelaps bimaculatus
Echiopsis curta

Demansia psammophis

Typhlopidae
Ramphotyphlops australis

MAMMALIA (After Strahan, 1995)

T lossdee
Tachyglossus aculeatus

Peramdidae
| sodon obesulus

Gould's Monitor

Bobtail or Shingleback

Western Bluetongue

Southern Pde-flecked Morethia
Western Place-flecked Morethia
Common Dwarf Skink

Western Worm Lerista

West Coast Line-spotted Lerista
West Coast Four-toed Lerista
Two-toed Earless Skink
Western Limestone Ctenotus
West Coast Ctenotus
South-western Odd-striped Ctenotus
Fence Skink

South-western Cool Skink

King Skink

South-western Crevice Egernia

Western Tiger Snake

Dugite

Gould’'s Hooded Snake

Black-backed Snake

Banded Sand Snake or Jan’ s Snake Banded
Southern Half-girdled Snake

Black- naped Snake

Bardick

Retirulated Whip Snake

Southern Blink Snake

Echidna

Quenda or Southern Brown Bandicoot
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Perandidae

| sodon obesulus Quenda or Southern Brown Bandicoot
Tarsipedidiae

Tarsipes rostratus Honey Possum
Macropodidae

Macropus fuliginosus Western Grey Kangaroo
Macropusirma Brush Wallaby
Vegpertilionidae

Chalinolobus goldii Gould's Wettled Bat
Chalinobolus Morio Chocolat Bat

Eptusicus pumilis Little Bat

Eptesicus regulus King River Eptesicus
Nyctophilus geoffroyi Lesser Long-eared Bat
Tadarida australis White- striped Madtiff Bat
Muridae

Mus musculus House Mouse
Pseudomys albocinereus Ash-grey Mouse

Rattus rattus Black Rat

Leporidae

Oryctolagus cunciculus Rabbit

Canidae

Vulpes vulpes European Red Fox
Felidee

Feliscattus Domestic Cat

AVES (After Smpson and Day, 1993)

Podiocepididae

Podiocephal us poliocephalus Hoary-headed Grebe
Tachybaptus novaehollandidae Audraasan Grebe
Phalacrocoracidae

Phalacrocorax carbo Great Cormorant
Phalacrocorax melanel eucos Little Fed Cormorant
Ardeidae

Ardea pacifica Pecific Heron

Ardea novaehollandiae Wite-faced Heron
Egrettaalba Greset Egret
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Plaaeidee

Threskiornis molucca
Threskiornis spinicollus
Platalea flavipes

Anatidee
Cygnusatratus
Tadorna tadornoides
Anassupercilliosa
Anasgibberifrons
Anasrhynchotis
Aythya australis
Chenonetta jubata

Accipitridae

Elanus notatus
Haliastur sphenurus
Accipiter fasciatus
Accipiter cirrhocephalus
Aquila audax
Hieraaetus morphnoides
Circus approximans

Faconidae

Falco peregrinus
Falco longipennis
Falco berigora
Falco cenchroides

Rdlidae

Fulica atra
Gallinula tenebrosa
Porphyrio porphyrio

Recurvirogtridae
Himantopus himantopus

Coumbidee

Sretopelia senegalensis
Sreptopelia chinensis
Ocyphaps |ophotes

Cacatuidae

Calyptorhynchus latirostris
Cacatua roseicapilla

Sacred |bis
Straw-necked lbis
Y dlow-hilled Spoonbill

Black Swan
Ausdtraian Shelduck
Pacific Black Duck
Grey Ted
Augrdasan Shovdler
Hardhead

Maned Duck

Black- shouldered Kite
Whidling Kite

Brown Goshawk
Collared Sparrowhawk
Wedge-taled Eagle
Little Eagle

Marsh Harrier

Peregrinefacon
Augrdian Habby
Brown Falcon
Austrdian Kestrel

Eurasian Coot
Dusky Moorhen
Purple Swamphen

Black-winged Siilt

Laughing Turtle-Dove
Spotted Turtle-Dove
Crested Pigeon

Carnaby’ s Black-Cocatoo
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Platycercidee

Barnar dius zonarius
Purpurei cephalus spurius
Platycercus icterotis

Cuculidee

Cuculus pallidus
Cuculus pyrrhophanus
Chrysococcyx basalis
Chrysococcyx lucidus

Strigidae
Ninox novaeseel andiae

Tytonidee
Tyto alba

Podargidae
Podargus strigoides

Alcedinidee

Dacelo novaeguineae
Halycon sancta

Meropidae
Merops Ornatus

Hirundinidee
Hirundo neoxena
Cecropis nigricans

Motacillidae
Anthus novaeseelandiae

Campephagidae
Coracina novaehollandiae
Lalage suerii

Pachycephalidae

Petroica multicolor
Petroica goodenovi
Pachycephala rufiventris
Pachycephala pectoralis

Port Lincoln Ringneck
Red-capped Parrot
Western Rosdla

Pdlid Cuckoo

Fan-tailed Cuckoo
Hordfidd's Bronze- Cuckoo
Shining Bronze-Cuckoo

Southern Boobook Owl

Barn Owl

Tawny Frogmouth

Laughing Kookaburra
Sacred Kingfisher

Rainbow Bee eater

Welcome Swalow
Tree matin

Richard' sPipit

Black-faced Cuckoo-shrike
White-winged Triller

Scarlet Robin
Red-capped Robin
RufousWhistler
Golden Whidtler
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Monarchdae

Rhipidurafuliginosa
Rhipidura leucophrys

Mauridee
Malurus splendens

Acanthizidee
Smirconisbrevirostris
Gerygonefusca
Acanthiza apicalis
Acanthizainornata
Acanthiza chrysorrhoa

Neosittidae
Daphoenositta chrysoptera

Mdi idee

Anthochaera caruncul ata
Anthochaera chrysoptera
Lichenostomus virescens
Lichmera indistincta
Phylidonyris novaehollandiae
Phylidonyrisnigra
Phylidonyris melanops
Acanthor hynchus superviliosus

Parddotidae

Pardal otus punctatus
Pardalotus striatus

Zogteropidae
Zosteropslateralis

Grdlinidee
Grallina cyanoleuca

Artamidae

Artamus personatus
Artamus cinereus
Artamus cyanopterus

Cracticidae
Cracticustorquatus

Grey Fantail
Willie Wagtal

Splendid Fairy-Wren

Weshill

Western Gerygone
Inland Thornbill

Western Thornbill

Y dlow-rumped Thornhill

Varied Stela

Red Wattlebird

Little Wattlebird

Singing Honeyeater

Brown Honeyeater

New Holland Honeyeater
White- cheeked Honeyeater
Tawny-crowned Honeyeater
Western Spinehill

Spoted Pardalote
Striated Pardaote

Sivereye

Augrdian Magpie-lark

Masked Woodswallow
Black-faced Woodswallow
Dusky Woodswallow

Grey Butcherbird
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Gymnorhinatibicen Audrdian Magpie

Corvidae
Corvus coronoides Audrdian Raven
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APPENDIX 5
ORIGINAL MANAGEMENT IMPLICATIONS

History and Method

In order to provide some indication of community views on the reserve, a sample survey was
conducted during the origind Murdoch University study which involved atota of 80 resdents. The
survey results are attached as Appendix 6.

Future Management Implications

The key issues that were suggested to be consdered in the preparation of a management plan for
LSB as devised by Murdoch University students who wrote the origina plan, included the following:

The need for rationdisation of internd cadastra boundaries and resolution of leasing
arangements for the entire reserve;

Increased use of the reserve will require the establishment of a management committee to
coordinate its protection, aswell as the development and implementation of a management plan;

Any development of the reserve will require planning approva from the Western Austrdian
Panning Commission;

The reservation of the reserve for Parks and Recrestion under the Metropolitan Region Screme
indicates that is may have regiona sgnificance, however its conservation vaue is yet to be
determined by the System 6 Update (DEP) and the Urban Bushland Strategy (MFP);

The dominant land use a the Steis uncleared bushland that includes four welands;

The Wetland Management and Conservation Estate have a smdl area of the north-eastern
portion of the Site, corresponding to the perched wetland, classified as conservation;

The perched wetland, because of its conservation classfication, should be given priority
protection and rehabilitation;

The Wetland Management and Conservation Estate states that there should be a minimum 50
metre buffer surrounding the wetlands, this buffer area for the wetlands should dso be given
priority in rehabilitation measures for the reserve;

Approximately 20% of the reserve has been cleared and this in conjunction with aeria power
lines have had a detrimenta impact on its appearance;

Whilg the nursery is consdered a compatible land use, exigting improvement and future

expangon plans will require gppropriate design guiddines to ensure its successful integration with
the reserve;

123



Any proposal which affects the drainage channel and the aeria power lines will require approva
from the Water Corporation and Western Power respectively;

To address the issues of off-road vehicles and waste disposal, the perimeter fencing requires
upgrading to prevent illegal access, and visud waste needs to be removed;

The reserve has been divided by a number of tracks which need to be reviewed with respect to
pedestrian and vehicle access, whilst aso protecting conservation vaues,

The reserve has high regionad accessibility as it abuts mgor traffic routes. However, the
disadvantages associated with this are the significant visua and noiseimpacts,

Rehahilitation of the road reserves, in consultation with Main Roads, to complement the reserve
may asss in reducing the visud and noise impacts of the mgor roads,

As the main access to the reserve is currently through a residentid area, a locd treffic
management plan may need to be prepared to address concerns such as vehicle and pedestrian
safety, aright turning bay off Benara Road, and directional sgnage;

The existing access requires upgrading, with a need for the provision of car parking, bus parking
and turning cirdes,

The development of pedestrian and cycling networks to the reserve;

The vdue of the reserve as a buffer for the resdentid area from industria and traffic land uses
should be maintained;

The invedtigation of the possihility of cresting movement systems and wildlife corridor linkages
with nearby parks and recreation reserves,

A number of educationd ingtitutions and shopping centres are in the generd vicinity of the
reserve forming a potentialy significant community resource;

The community use of the reserve predominantly for passive recregtion activities, mainly bush
waking.

The public consultation indicates that the community would like to see the reserve be retained

primarily for consarvation and aesthetic purposes and secondly, for the development of passive
recreation; and

A further public consultation is required to ensure community views are accuraidy reflected and
addressed in the development of a find management plan.

Strategies

To resolve the key issues associated with land use and community it is suggested thet the following
eight strategies be adopted:
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1 To develop the principle of community ownership by seeking suitable management and
leasing arrangements,

2. To establish theregiond and locd sgnificance of LSB.
3. To ensure that the conservation value is the priority land use to be protected and enhanced;

4. To promote and coordinate the protection, integration, rehabilitation and development of
those land uses which are compatible with Lightning Swamp and the adjoining resdentia
area snd remove those which have a detrimenta impact;

5. To ensure that surrounding land uses do not have an adverse impact on the conservation and
recregtion vaue of Lightning Swvamp;

6. To provide equitable access to LSB by developing regiond movement systems for fauna,
cycligs and pededtrians;

7. To liaise and develop ongoing partnerships with those State Government Departments and
Local Governments who have an interest in LSB;

8. To provide ample opportunity for individuad members and groups in the community to
comment on the management plan and participate in its implementation.

The Key Aim and Objective of Conservation

It must be remembered that the conservation of LSB needs to be the main am and guiding objective
of this management plan, and everything else should be subservient to that context. Because most of
the Perth metropolitan area has been cleared, areas such as LSB are criticd in maintaining the
ecology and ecosystem function that once existed throughout the Swan coagtd plain. While the
remaining amount of bushland is below the critical level a which accelerated loss of ecosystem
function and species will occur (ABC, 2001), this does not mean LSB does not contain significant
values, because it does.

However, it means that remaining areas such as LSB are far more susceptible to further losses, and
therefore it requires absolute efficiencies to be maintained and achieved in order to conserve the
natural heritage of such isdated pockets of bushland, which can be likened to a virtua idand. Any
human activities in the reserve will increase pressure on LSB, leading to a steady erosion of the
natura heritage.

Main reasons for decline of the naturd heritage are:

isolation, leading to inbreeding and a greater risk of random loca extinction.
therdatively ‘smal’ sze of LSB for the territory and resources of some species.

the relatively large boundary as compared to area, which maximizes the chances of weed
invasion and other problems.

the cumulative load of disturbances on LSB.
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Hence, it is extremdy important from an environmenta point of view that the impact on LSB are
minimised, while links to other bushland areas are enhanced and maintained. For example,
infradructur e indde LSB needs to be minimd, while public access and activities within the reserve
need to be carefully planned in order to:

use very little space so as to prevent further loss or fragmentation of habitat. An example
of this is to incorporate current firebreaks with future cycleways or pedestrian paths,
while carparks and maintenance areas should be located off- Site.

eiminate any other additional pressures on LSB, for example, by increasng nutrient
loads from dog/horse urination and defecation, or plowing firebresks.

The retention of exigting vegetation outsde the strict boundaries and its incorporation into a bushland
buffer zone between LSB and the proposed sporting/recreation facilities a the eastern end will aso
assg in maintaining the conservation vaues, while reducing the costs associated with the tendency to
green the outer verges of such aress. It will also add to the attractiveness of the overall concept while
reducing problems with weed infestation.
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APPENDIX 6

COMMUNITY SURVEY RESULTS

Results from the sample survey of 80 peoplein the suburb of Noranda:

Question One: In which surburb do you live?

Suburb Per centage (%)
Noranda 34
Morley 10
Other 6

Question Two: Are you aware of the area of bushland (Lightning Swamp) at the end of Crimea

Street and cornered by Reid Highway?

Response Per centage (%)
Yes 91
No 9

Question Three: Have you used the area for any of the following activities?

Response Per centage (%)
Bushwaking 39
Tral bikeriding 2
Four whedl driving 4
Walking the dog 31
Bird wetching 18
Photography 4
Tadpole collecting 1
Cyding 1
Paying 2

Quegtion Four: How often do you vigt the area?

Response Per centage (%)
Daly 14
Once aweek 20
Once amonth 10
Irregularly 15
Never 41




Quedtion Five Would you vidt the area more frequently if any of the following facilities were

provided?

Response Per centage (%)
Waking paths 74
Playground 54
Picnic/BBQ areas 64
Cycdle paths 56
Informetion boards and signs 52
Car parks 31
Toilets 56
Board walk 50
Oval 26
Golf Course 1

Quegtion Six: Do you vist other bushland / wetland areas?

Response Per centage (%)
Yes 55
No 45

Question Seven: For what purpose do you vist these aress?

Response

Per centage (%)

Bushwalking

34

Trail bikeriding

Four whedl driving

Wadking the dog

Bird wetching

Photography

Cyding

Relaxing

Ficnics
Playgrounds

P ORlOIOO|OIN|N

Quegtion Eight: What activities do you think should be encouraged, discouraged or not bothered at

Lightning Swamp?
Activity Enourage (%) Discourage (%) Not bother (%)
Bushwalking 90 0 10
Bird watching 93 5 2
Community Education 75 10 15
Cyding 69 19 12
PicnicsBBQs 71 17 11
Trail bikeriding 10 78 6
Four whed driving 16 81 9
Consarvation of floraand fauna 72 8 7
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Sporting/ovas

72

61

10

Horseriding

22

21
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Question Nine: What information do you think should be provided at the Site?

Response Per centage (%)
Details of floraand fauna 96
Endangered species 80
Higtorica sgnificance 74
Aborigind sgnificance 69
Wetland sgnificance 70
Roleof created wetlands 55

Question Ten: Do Would you like to become actively involved in heping to consarve this area?

Response Per centage (%)
Yes 4
No 46

Question Eleven: Do you think that bushland affects the vaue of your property?

Response Per centage (%)
Yes, itincreasssit 25
Yes, it decreasesit 3
No 42

Quedtion Twelve: What is your current impression of Lightning Swamp bushland?

Response Per centage (%)
V ey atractive 10
Attractive 7
Neutral 30
Unéttractive 17
Very undtractive 6

Question Thirteen: What do you consider to be the most attractive aspect of the area?

Response Per centage (%)
Aesthetics, liketo look at it 25
Buffer Zone (noise from main roads) 13
A placefor recreation 22
A place for conservation 32
None, | think the bush in unattractive 6
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Question Fourteen: What do you consider to be the most unattractive aspect of the bush?

Response Per centage (%)
Vegetation
Fire
Reptiles
Mosquitoes
Midges
Rubbish
Muggers
Lack of undergrowth
Fence
Sandpath
Noise from bikes

RlrINvE(R|OIBIB[~R|o
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APPENDIX 7
ENVIRONMENTAL CONTACTS & RESOURCES LIST

Management & Conservation

BIRDS AUSTRALIA advice, bird atlasing
Ph. 93837749 - guided tours

BICM (Bayswater Integrated Catchment Management)

212 Drake Street - hydrology
Morley WA 6062 - cachment issues
Ph: 92717922

BENNET BROOK CATCHMENT GROUP

266 Lord Street - hydrology
Caversham WA 6055 - cachment issues
Ph: 93770444 - frog watch and bird atlasng

CITY OF BAYSWATER (Environmental Officer)
61 Broun Ave

Morley, WA, 6062

Ph: 92720692

CALM (Conservation & Land Management)

50 Hayman Road - management techniques
Como WA 6152

Ph: 93340333

CONSERVATION COUNCIL OF WESTERN AUSTRALIA

Lotteries House - contacts with bushland groups
79 Stirling street

Perth WA 6000

Ph: 92200652

DEPARTMENT OF ENVIRONMENTAL PROTECTION

8th Hoor - Westralia Square - information on setting up "friends’ groups
141 St George's Terrace - information on management techniques
Perth WA 6000

Ph: 92227000

GREENING WESTERN AUSTRALIA
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1118 Hay Street - networks with other groups
West Perth WA 6005 - information on weed control
Ph: 94812144

KINGS PARK BOARD

Kings Park and Botanic Gardens - advice on management techniques
West Perth WA 6005 - information on weed control
Ph: 9480 3600

NATURALISTSCLUB OF WESTERN AUSTRALIA

63 Merriwa Street - flora and fauna surveys
Nedlands WA 6009 - lecture programmes
Ph: 94272788 - excursons

ROYAL AUSTRALASIAN ORNITHOLOGISTS UNION (RAQU)

PO Box 19 - bird surveys
Jolimont WA 6111 - lecture programmes
Ph: 93375673 - excursons

URBAN BUSHLAND COUNCIL (WA)

P O Box 326 - directory of community groups

West Perth WA 6872 - advice on protection & management of
bushland

Ph: 92715707

WETLAND CONSERVATION SOCIETY

14 Stone Court - management of wetlands
KardinyaWA 6163 - lecture programmes
Ph: 93377113

WILDFLOWER SOCIETY OF WA

PO Box 64 - management techniques
Nedlands WA 6009 - lecture programmes
Ph: 93837979 - excursons

Community & Environmental Groups

FRIENDSOF LIGHTNING SWAMP BUSHLAND
ViaCity of Bayswater, or
Ph: 92765454

92757338
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92768359

BENNETT BROOK CATCHMENT GROUP

266 Lord St - hydrology

Caversham WA 6055 - catchment issues

Ph: 93770444 - frog watch and bird atlasing
BICM (Bayswater Integrated Catchment M anagement Group)

212 Drake S - hydrology

Morley WA 6062 - catchment issues

Ph: 92717922

URBAN BUSHLAND COUNCIL (WA)

P O Box 326 - directory of community groups
West Perth WA 6872 - advice on protection & management of
bushland

P 92715707

Fire & Emergency

FESA HEADQUARTERS
Ph 93239300

BEDFORD FIRE STATION (Not to be rung for fire emergencies— dia 000)
Ph: 92761022

FESA ENVIRONMENTAL OFFICER
Pn: 93239573

Useful Contacts

Altone Park Library Shire of Swan

Benara Road Grea Northern Highway

Beechboro WA 6063 Middle Swan WA 6056

Ph: 9377 7760 Ph: 9276 3731

Morley Library Department of Conservation & Land Mgmt.
Dewar Road 50 Hayman Road

Morley WA 6062 Como WA 7152

Ph: 9375 1766 Ph: 9334 0333

Noranda Square Shopping Centre State Minitry for Education
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Benara Road
Noranda WA 6062
Ph: 9276 9498

BirdsAudrdia
POBox 19
Jolimont WA 6111
Ph: 9383 7749

Local Schools
Primary

Beechboro Primary School
King Road

Beechboro WA 6063

Ph: 9377 5500

Hampton Park Primary School
Hamerdey Avenue

Morley WA 6062

Ph: 9276 5891

North Morley Primary School
75 Gordon Street

Morley WA 6062

Ph: 9375 1051

Noranda Primary School
Wamdey drive
Noranda WA 6062
Phone: 9275 1833

Weld Square Primary School
Dorking Place

Morley WA 6062

Ph: 9276 5891

West Morley Primary Schhol
Fitzroy Street

DiandlaWA 6062

Ph: 9375 2055

High Schools

151 Royal Street
East Perth WA 6004
Ph: 9264 4111

Boyare Pimary School
Threadleaf Way
Mirrabooka WA 6061
Ph: 9249 3440

Infant Jesus Primary School
1 Russel Street

Morley WA 6062

Ph: 9276 1769

John Septimus Roe Community College
Blackboy Way

Beechboro WA 6063

Ph: 9247 2242

Camboon Primary School
Forder Road

Noranda WA 6062
Phone: 9276 5832

West Beechboro Primary School
Avigrion Way

Beechboro WA 6063

Ph: 9377 6091
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Hampton Senior High School Lockridge Senior High School
Morley Drive BenaraRoad

Morley WA 6062 KiaraWA

Ph: 9279 5900 Ph: 9279 4055

Morley Senior High School
Bramwdl Road

Noranda WA 6062

Ph: 9276 5766

John Forrest Senior High School
Drake Street

MORLEY WA 6062

Phone: 9272 1255

Other Schools

John Septimus Roe Anglican Community School
Mirrabooka Avenue

MIRRABOOKA WA 6061

Phone: 9247 2242

Chishalm College
Junior Campus

1104 Beaufort Street
BEDFORD WA 6052
Phone: 9271 9000

Chishalm College
Senior Campus

103 Wood Street
BEDFORD WA 6052
Phone: 9272 7922
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