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QONFIDENTIALITY

Same information used by the City to identify and manage natural area assetsis subject to
confidentially clauses by the govemment depatments who supplied the information. Restrictions on
release of this information is intended to help protect as®ts from threats such as vandalism,
trampling and artefact and plant collection. Therefore only generalinformation is supplied in some of
GKS / AG@Qa Lddeb dsih®NARRréyamih§tifelfalowing:

Registeed Aboriginal Stes
o} Registeed Aboriginal Stes
o} Threatened andPriority Ecological Communities, Threatened Faina andRae Hora

Other Assets
TheCityreservesthe right to restrict the public releaseof information on any natural areaassets

vulnerable plant spedeswith very low abundance and/or very restrided distribution within the City)
when and where a significant level of damage (e.g. from vandalism, trampling and artefact and plant
collection) coud result from the public disdosure of specifcinformation.



TERMS AND ACRONYMS

Thefollowingtermsare used inthe NAAMP for succictness:

City Cityof Melville

Re®rves Natural Area Resavesas dentified bythe Gty

Strateg/ies Documents that maybe strategies,guidelines,procedures dc

Taxa Fecies, sbspeciesand varietiesof plants (fora) andanimals (faina)

Thefollowing acronyms ae used inthe NAAMP for succnctness:

ANZEEC Australian and New Zealand Environment &wahservation Couail

CAM Western Australian Department of Conservation and Land Management
(now superseded by DBCA)

DIA Department of Indigenous Affairs

DPLA Department of Planning, Lands and Heritage

DBCA Western Australan Departnent of Biodiveasity Conservatios and Attractions

EPA Environmental Protection Authority

ERBCAct Environment Protection Biodiversity Conservation AQ99

FE3 Fire and Emergency Services Authority of Western Australi

KR Key Performance Indicator

NRMMC Natural Resource Management Ministerial Council
(under the auspice of the Government of Australia)

NAAMP Natural Areas Asset Management PlaARC  Western Australian Planning
Commission



EXECUTIVE SUMMARY

The City OMelvillS (N&tural AreasAsset Management Strategy Plan (NAAMP) providesthe mntext,
and technicaland policy framework, for the management of natural area reserves.

The Cty of Melville, which covers53 km?, is located on the southern shares of the SwanRiver, less
than four kilometres nland of the Indian Oceanand eight kilometres from the Path CentralBusiness
District.

The NAAMP estalishes a risk-basedframework for managing biodiversity at the scalesof reseves,
siteswithin reservesand species anddentifies:
1 biodiversity as®ts that are priorities for maintenance and enhancemaent;

1 threatsthat impactupon thoseassds; and
1 strategies andguidelinesthat manage threats to as<ts.

The NAAMP includes a comprehensive review of biodiversity data for the Ciy and identified the
following as®ts in natural areas:

9 regionally signifcantbushlandresenwes;

2 threatened ecolajcal comnunities;

2 regionally signifcant ecolaicalcommunities;

16 wetlends that are significat at regonal, state or natioal level;

22 heritage sites rajistered onstate and natioal lists;

18 local comnunity interest sites;

5 scientifc reference sites eshlishedas part of regpnal vegetationsurvey;,

474 vasclar and 126 nonvascular native plant species, inating 4 species thatare
significant at regonal, state ad/or national level; and

1 188 bird, 17 mammal, 44 reptile, 9 anphibian and am undetermined number oinvertebrate
native animal species, inatding 53 species that are gnificant at regimal, state and/or natioal
level.

= =4 = =4 -4 -4 -8 9

TheNAAMP identified the extent and impactsof the 10 most significant threatsto biodiverdty assets.
These threatsbeing (without ranking).

1 PhysicalDisturbance § FeralAnimals | Retialation 1  Add Qulfate Soils
1 Fre i DiseaedPathogens  Graundwater 1 Habitat Loss
i Weeds 1 Stamwater Alteration

TheNAAMP framework for the management of 56 natural areareserves(which range in size from less

than 1 hectareto almost 50 hectares) includes:

1 the scqe, philosophy and format of 1yuidelines tomanage threats to biodiversity; and

1 the sc@e and format for 15 strate reserveplans that willdocument assetsral threats, ad the
application ofstrateges, for ndividual larger and groups of smdkr reserves.

1. INTRODUCTION
1.1. Background

The Cty of Melville, which covers 5,273 hectares, is approximately in the centre of the Peth
Metropolitan Region(covering 0.5 million hectares) and the SwanCoastalPlan biogeographic
region (@vering 1.5 million hectares) ashown inMap 1.

TheCtiy of Melville, with a population of approximaely 102 000 residents, is the fourth largest
localgovernment authority in the Perth Metropolitan Regon andis loated:

1 approximately 3.5kminland from the Indian Ocean;



1 on the southern shoresof the SwarRver;
1 approximately in the centre of the Pe'th Metropolitan Region; and
1 8 km south-west of the Path CentralBusinessDistrict.

The extent of the Cty, which consists of 18 suburbs and covers an area of 52.73 km?, is
shown in Map1.

The Cty includes 202 parks and reseves, featuring a total of 18.1 km of foreshae and
comprising of 859 hectaresof public open space ad 281 hectaresof bushand.

1.2. Objectives

The objectives for the Naturd Areas Asset Managemen Straegy Plan (NAAMP) are the
establishment of aconsistent, holistic planning methodology that:

1 achieves and maintains a cohedve approach to managing natural areas acrossthe
organisaton;

1 creates uniformity through the planning process,yet allows for flexibility to manage
specifc issleswhere necessary;

1 aligns the management planning processwith community outcomes, corporate plan and
budget progess;

1 allows for more efficient resource allocation and prioritisation of budgets andresources;

and
1 integrateswith current systems and corporate documentation
1.3. Scpe

The scope of the Natural Areas Asset Management Plan are the 56 reserves managed by the
Cityshownin Map 2.

Severalof the reserves that are managed by the City by the natural areasteam are highly
modified and whilst containing some scatered remnant individual native plants do not meet
either of the following definitions, andare therefore excluded from the NAAMP.

1 Natural Area
naturally vegetated areaor non-vegetated areas suchas water bodies (generaly rivers,
lakes and estuaties), bare ground (generaly sandor mud) and rock outcrops (BPA,2006a)
i Bushland
land on which there is vegetation which is either a rerdaimof the natural vegetatia, or
if altered, is still repesentative of the structure ad floristics of thenatural vegetatia,
and provides he necessary Hatat for native fauwa (Govenment of WesternAustralia,
2000).

Most foreshore reserves have been excludedrfrine NAAMP as they will be maged under a
Foreshore Restoration Strategy.

1.4. Integration with other Documents and Systems

A summary of the legislation and policies referredto in the NAAMP isincluded in Appendix 1 and
the details of codes used under legislation and policies are included in Appendix 2. Hora and
fauna inventories ae included inAppendix 3and Appendix 4 respectively.

The NAAMP has been prepared in the context of the Gty of MelvileQ axisting management
framework, whichis simmarised inFigure 1.
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Figure 1 ManagementFramework

The City of MelvillS Qéxisting strategic goal to Wontribute to the maintenance and
enhancement of biodiversty for the preservation of our natural flora and faunl Q  ’ecled iNS F
the Ciy@&

1 Stratedc Community Plan ¢ People, PlacesParticipation 2016-2026;
1 Enviroament Policy 2018

i Enviroomental Management Framework 2016

1 Enviroomental Straegc Plan 2016 - 2025

TheNatural AreasAs®t Management Phan is part of the following integrated set of documents:

1 The Natural Areas Asst Management Plan:
o] documentsstrategic aims;
establishesa framework for ranking/ prioritising assts and threats,
appliesthis framework to identify high and very high value assetsand threats;
identifiesbroad strategiesrequired to manage threats; and
establishesa framework for monitoring thedegeeto which strategc aimsare met
i Guidelines and Procedues
0 apply the NAAMP framework for ranking/ prioritising assets lad threats to identify
medum and low priority assets ad threats; and
0 document maagement and maitoring technigques that canbe goplied uniformly to
all reserves
1 Srategic Reserve Plans:
o] document
A the extent and/or abundance and condition of assés;
A the present andpotential level andextent of impacts of threats;
A any dhangesevident in the assetsand threats over time;
A resave-specific riskbased management priorities;and
A management strategesrelevant to the specifc reserve; and
o] disauss reservespecifc application of stratgjes (eg. are any weed trees to be
retained because of cosideratins such asistoric valie) and make reserve speaf
recommendationregarding he implementation of stratgjes.

(0]
(0]
(0]
(0]
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1.4.1. Linkages to Straegic Comnmunity Plan and Caporate
BusnessPlan

The City has deloped thisdocument in onsideration of the Strategc @mmunity Plan that
outlines the Melville Community aspirations. The communities interests were consolidated
into six (6) agirations as outlined in the Corporate BusinessPlan (CB). The CBP priorities
strongly support the requirement for srategesto protect the Cté Qauralyarea asets.

The Natural Areas AssetManagement Plan directly relates to four of the key agpirations,
which have been used to consider the objectives and gods outlined in this dan as
demonstratedin Hgure 2.

Figure 2 ¢Srategic community plan and corporate businessplan integration
Key Aspirations Key Strategies Goal Objectives

Clean and Green Holistic and integrated Maintain and enhance No net loss of biodiversitiy

strategies for ecosystemspecieand G KS / AGeQa vy
protection of the genetic diversity
I AGeQa yI i Adaptivemanagement of
resources 10identified threats to
biodiversity
Sense of Improve To partner withthe Increase community
Community communication Communityand awareness
mechanisms to mke  Stakeholdergo of environmental issues
information easy to enwmurage
accessegarding participation, education Engage the community
community andengagementn through friends of groups ir
engagment environmental natural areas
management.

Engage the communitin
To ensurenaturalareas cultural and indigenous
are managed for KSNARGEF3S 27
culturalandindigenous natural areas
heritage, community
wellbeingand future Inclusiveconsutation
generations
Healthy Lifestyle Optimisefacilitesto  Balancehe needs of Provide appropriate and
I OKAS@S WT the community with the safeinfrastructure in

facilities for current needs of the natural natural areas tdacilitate
andfuture areasto ensure access (such as footpaths,
beneficiaries sustainable access for seating and signage)
all
Safe and Secure Enhanceommunity ~ Maintain natural areas Ensure hazards are
safety to a standard that managed to reduce public
ensures community risk
safety
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1.5. Regioal Gontext

1.5.1. Climate
Perth ras aMediterraneanclimae thatwascharacterised bySeddon (1972) as having:

wet, mild wintersanddry hot summers;

increasedwinds latewinter through spring and summer;

prevailing winds ffom the west, north-west and north in winter and spiing;
prevailing winds from the south-west, south and eastin summer; and
relatively little cloud.

=A =4 =4 =4 =4

Thelongterm rainfall and temperature for the weather station closestto the City, at Jandakot
Airport, are shown inFigure 3.

Location: 009172 JANDAKOT AERO

an 295
5 J208
E’ ]
- 175
P oge - ] -
: L -
2 J158 E
B A ] ~
& [ J125 o
8 og ] E
* I o~ Jiee 3
£ L ] [
- 175 ¢
£ ol 8
I 3 50
5 I ]
£ I I o5
H-I 1 1 1 1 1 1 1 1 1 1 I:

Jan Feb Har Apr Hay Jun Jul Aug Sep Oct Hov Dec

Honth

e (339172 Mean maximum temperature 0
09172 Mean rainfall Cmm)

_ Australian Government

S Burcan of Meteorology

Created on Thu 29 Dec 2016 16:06 PM AEDT

Figure 3 Long-term Average Monthly Ranfall and Temperatures for Jandakot Airport

The average annual rainfall between 1973 and 2018 was 823.7mm per annum, with the mgjority
falling between May and September.
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1.5.2 Regional Landforms, Soilsand Vegetation

The City of Melville is located on the Svan GCoastal Pain whichis shown on Map 1. The Svan
Coatal

Plan is approximately 400 km long, from just north of Juien Bayin the north to Dunsbaough
in the south, and 30 km wide, from the Dailing Scarp in the eastto the Indian Ocean in the
wedt. The madal plain consigs of a seriesof relatively flat dune systems running north-south
(parallel to the mag) that were formed as the Indian Oceanretreated westward form the
Darling Scap and are therdore progressvely older with distance from the coast (Sedilon,
1972).

Graund elevation aaoss he Cityvaries between 0 m and 65 m above the Aistralian Heght
Datum at seadvel,as isshown in Map 3.

The City of Melville straddles the Soeawood dune sysem to the west and the Bassedean
dune sysem to the east. The charactergtics of these geomorphological sydems are
summarisedin Table land the distribution of the soils are shown in Map 3

Table 1 Characteristics of Regonal Landformsin the Cty

Searwood Dunes Bassendeaunes

Herdsman (occurs
in  depressions
Soil Cottedoe Karakatta within Spearwood Bassendean
and Bassendean
Dures)
Brownor yellow Yellow sand,no Palegreyor grey
Soil Desaiption sand over limestone near Darkpeaty sand sand
limestone surface
Origin Aeolian (deposited by wind)

Source: Government of Western Australia (2000)
The four regonal vegetation types (vegetation complexes)in the Cty coincide with the soils
listedin Talbbe 1and are shown inMap 4.

Vegetation complexes are broad scale vegetation units defined in terms of consistently
repeatng plant communities in the context of landform-soil units. Plant communities may
occur in more than one complex but the relative proportions of plant communities vary
between complexes. A total of 38 vegetation complexes have been mapped on the Swan
Caastal Plan, of which 26 occurin the PerthMetropolitan Area.

Thefour vegetation complexesin the Gty are charaderised in
Table 2.
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Table 2 Vegetation Complexesin the Aty

Cottedoe Karrakatta Herdsman Bassendean
Compexg Compex- Compex-
Central AndSouth = Central And South Cental And South

Compgex

1750 original extent
on the Svan Coastal|44,995ha 49912 ha 8,309ha 87,477ha
Plain

Uncleared extent on
the Swan Coastal(18,474ha(41%) 14,729%na (29%9 2,875ha (35%) 23,624ha(27%
Plain 1

Uncleared area on
the Swan Coastd
Plain in secure tenure |3,951ha (8.8%9 1,254ha (25%) 952ha (11.5%) 572ha(0.7%)
such as DBCA
reserves;

dty of Melville- Pre-
European Extent,

aty of Melville-
Remnant Veg extent |2 ha (0.49%) 124ha (4.76%) Oha 183ha(8.29%)
(2010),

Aty of Melville-
Remnant veg extent | 0o 1.61% 0% 0.80%
formally protected »
Qty of Melville-
Remnant veg extent
included in local 1lha 31ha Oha 95 ha

reserves;

334ha P609ha 18ha P211ha

Vegetation ranges

from woodland of
Jarrah - Steoak -
Mosaic of

woodland of Tuart
and open fored of

Banksa species to
low woodland of
Melaleuca species

Precominantly low
open foreg of

Tuart- drrah - | W&t rrah- of Flooced Gum -

Sdgelands and
fringing woodland

TypicalVegetation, Marri: closed Marri and Melaleuca species and sedgeland_s on
woodland of the moister sites
heath on the .| (Peperbarks and . .
. Jrrah - Bank$&a This area includes
limestone . Horeymyrtles). "
outcro species the transtion of
P Jrrah to Prickly
Barkin the vicinity
of Perth.
TypicalPlant
Diversity 37 - 55  gpecies | 10 ¢ 53 species (Seasonal| 30 ¢ 68
(Number of plant (Spearwoodunes) Wetlands) species
speciesin 100m°); (BassendeanDunes)
1. Shepherdetal. (200)
2. Zdinova(2012)
3. Powadl and Keghery (1995

4. Gbsonetal. (1994)
Theplant diversitieslisted in Talde 2, of 10 to 68 plant speces per hundred square metres, is typical
in the south west of Western Australia but high by world standards. A diversty in the order of 30
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speciesper hundred square metres is commonly regaded as high in other parts of the world
(BPA, 2000).

2. STRATEGICAIMSFORNATURAIAREAS
2.1. DefiningBiodiversity

The Western Australian Environmental Protection Autho(2902)defined biological diversity
602N) 0OA2ZRAGSNBEAGED & WiKS @FNRS(Ge& 2cfgarishstS T2 N
GKS 3ISySa (KSeé O2ydlAy FyR GKS S0O2agaisSvya GKS
following three levels of diversity:
1. Emsystem Diversity
The variety of all living organisms and Hiving components within a given area and their
relationships. Ecosystems include habitats (which includes abiotic components such as soll
and climate), biotic communities and ecological preess
2.  Species Diversity
The variety of individual species within a given area, such as a region.
3.  Genetic Diversity
The variety of genes/genetic information contained in all individual plants, animals and
microorganisms both within and between populations ofganisms that comprise
individual species as well as between species.

The abstract commitment to maintain and enhance biodiversity and ecosystem health in the City
can be interpreted as management of these three levels of diversity in terms of managatment
three different scales (reserves, sites and species), as conceptualibablén3.

Table 3 Management of Biodiversity
Biodiversty Level
BroadSCae— Hne Scade
EcosystemDiversity FedesDiversty GeneticDiversity
i Sites containing Populaticsof plants 1 Individualsof plants
communities / Populatimsofanimals | § Individualsof
combinatims  of Populatios of animals
plants, animals, microorgarism Individuals of
microorganismsand microorgansms
habitats

BroadScde

Individualand multiple reserves (whichinclude sites populationsand individualk)

Sdeof
Sitesin a reserve Populatins of significant speciesin areserve

Management

Individualsin a reserve that form part of an effective
population across multiple reserves - movement of | Individualsof a species
individuals(andgeneticmaterial e.g. pollen and seed) inaresave

Fine Scade between multiplereserves

2.2. Frameworkfor Ranking

The NAAMP maintains and enhances biodiversity by managing threats to biodiversity. It achieves
this by identifying:

1. assets that are priorities for maintenance and enhancement (and therefore protection from
threats);
2. threats that impact upon those assets; and
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3.  guidelines that document techniques for threat management.

The multiple interactions betwen assets, threats and guidelines are summarised in Table 4, which:

1 indicates the sections of the report discussing each individual asset, threat and guideline;

1 identifies the strategies to be applied for the protection of each asset through the common
linking threat/s (by reading the table left to right); and

1 identifies the priority assets for protection by each strategy through the common linking
threat/s (by reading the table right to left).

Table 4 Maintenance and Enhancement of Biodiversity through Threat Management
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An overall rating for reserves has been retained under the NAAMP framework as a summary of
assets. A comparison between the previous ratings (1 highest to 4 lowest) from 2011 and new
ratings (1 highest to 5 lowest) pgovided in Table 5. This is a reflection of increasing the number of
categories to be in line with the way public open space and parks are prioritised and managed
within the City.

Table 5 Reserve Ratings

Resene NAA_M P Previ_ous Resere NAAMP Pre/@ous
Rating Rating Rating Rating
Heathcote Resave 1 1 Al Richardson Reserve 4 3
Ken Hurst Park 1 1 Alec Lambert Park 4 4
Phey LakesReserve 1 1 Art Wright Reserve 4 3
Point Walter Reserve 1 1 Beasley Park 4 3
Wireless Hill Park 1 1 Bob Crawbrd Park 4 3
AttadaleReserve 2 1 CarawabaPark 4 N/A
BatemanPark 2 1 GolleranPark 4 3
BlackwalReachResave 2 1 Connelly Park 4 3
Blue Gum Resave 2 1 DouglasFreemanPark 4 3
Booragoon LakeResave 2 1 Dudley Hartree Park 4 3
BrockmanPark 2 1 Hardd Fidd Resave 4 3
Bul Creek Park 2 1 Hatfield Park 4 3
Bill BrownPark 3 2 Len Sherer Regrve 4 3
ErnSapleton Resave 3 2 Olding Park 4 3
George Welby Park 3 2 PJHanley Park 4 3
Hary Sandon Park 3 1 Reg Seal Reserve 4 3
Hary Sickand Park 3 2 TomFith Park 4 3
Peer Bosci Park 3 2 Trevor Gribble Park 4 2
Peer HlisResave 3 1 Arthur KayReseve 5 4
PHilip Jane Park 3 2 Banton Park 5 4
Quenda Wetland 3 1 Hizabeth Manion Park 5 4
RegBourke Park 3 1 HlisRoadResave 5 4
Richard Lewis Park 3 1 Fred Johnson Park 5 4
Rdert Weir 3 1 Hary Baler Park 5 4
RonCarrdl Resave 3 2 Hugh Corbet Park 5 4
WalHughes Reserve 3 2 JimAinsvorth Reserve 5 4
Resene NAAVIP ‘ Previous ‘ Resene NAAVIP Previous
Rating Rating Rating Rating
Norm Godfrey Reseve 5 4 William HallPark 5 4
Trevor KnowlesPark 5 4 William Reynolds Park 5 4

Whilst the system for resource allocation has been changed (resources are generally to be
allocated on the basis of assets within reserves under the NAAMP framework, rather than overall
reserve rankings under the previous framework), the reserves receinogy resources will likely
belargely unchanged.
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2.3. Document Structure
2.3.1 Assts

Assets were identified through:

1 existing management plans for reserves in the City;

1 searches of State and Federal Government databases;
1 expert knowledge of City staff; and

|| the/ A & 2 F NaubkA@astRisISRRdister.

Assets were each categorised, as being defined and managed, at one of three scales:

1. Reserves
Administrative units usually defined by cadastral boundaries.

2.  Sites
Management units (such as a vegetation typéhin reserves. The extent of individual sites
depends upon the specific asset and may encompass either a part, or the entirety, of
reserve.

3.  Species
As defined by the ERR000) a group of organisms capable of interbreeding freely with each
other but nd with members of other species.

Framing natural area assets in terms of these three scales:

1 aligns with the recognition of a number lefvels of biodiversity;

1 aligns with the definition, assessment and protection of environmental assets at different
scdes under commonwealth and state legislation and policies (e.g. properties, ecological
communities and species); and

1 facilitates the precise definition of the aspects of biodiversity that are to be maintained and
enhanced through management strategies.

The significance of assets was assessed using the process summaifsgdrén4.The process
commenced with an assessment at the highest level of significance and progressed to lower levels
of significance to ensure that the highest applicable level of significance was identified most
efficiently.

The assets of higher (regional, stahational or international) significance were all individually
identified with reference to the policies and legislation of the Western Australian and Australian
governments, and their departments and agencies. The significance of these assets, l&shedtab
by these statutory authorities, does not tend to frequently change (although they may be reviewed
regularly), and there is sufficient information available to chamasgethese assets in the City.

Assets of lower significance (highocal and medim ¢ local) are to be identified and ranked during

0KS RS@St2LSyd 2F (GKS /AdedQa aiNydS3IAnsSasz +a
detailed assessments becomes available. These assessments will be undertaken using the same
framework usedn the NAAMP.
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Figure 4 Assessment of Assets in Natural Areas
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Thedetails considered inthe asgt assessment process ardisted in Table 6.
Table 6 Spnificance of Assts

Significance Value Reseves Stes \ Sedes
1 Matter of National | 1 Matter of National | 1 Matter of National
Environmental Environmental Environmental
Sonificance under Spnificance under Spnificance under
EPB@\ct1999 EPBC Act 1999 EPB@\ct1999
(including 1  Threatened Flora,
Threatened Fauna, and
, Ecologtal Ecologial
m?gmstlional / CorTmunities) Co‘nmunit-ies. undgr
statutory i Faegls.te.red the B!odwersuty
protection Aborigiral . Corservation  Act
Site 2016
S
under the
Aborigiral Heritage
Act1972
1 Registered Site
under the Heritage
Very T WAPClissed Buwsh | § DBA listed | § DBCA listed Priority
High Forewer Protection Threatened Flora
Area Ecologtal 1 DBCA listed Priority
Canmunities Fauna
1 DBAlisted Priority |  Flora and fauna
Ecologial lised by WAPCin
Canmunities Bush Faever
National / 1 Vegetation Volume Il Tables
) Camplexes in Perth 13,140r 15
International .
non-statutory M_etropolltan Area
protection with
<10
%
uncleared
1 DBA listed
Corservation
Categorywetland
1 DBA listed
Resource
1 WALGAlisted Perth 1 Flora and fauna
Biodwersity Plan , - lised by WAPCin
RegionalLinkage T Regional  Flonstic Bush Faever
Suwvey Reference Volune Il (but
Sies (e.g. Bush excluded from
Forewer Reference Tablesll 3’1.4’15)
1 occurring in few
Sites) reserves on Swan
_ _ 1 DBA listed Coastal Plain b
Regional High Multiple Use DECA d
Categorywetland
1 dty of Melville
lised Heritage Stes
T > 25 % of flora
and/or fauna
species in Gty of
Melville
1  Florstic Suvey
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Reference Sites
(e.g. Bush Faever
Reference Sites)
1 DBA
liste
d Multiple Use
Categorywetland
1 dty of Melille

1 >4haofbushland 1 occurring in few

1 ites invol i reserves in the Gty
1 sitesinvolving active of Melville

community  groups

orindividuals
revegetation sites
largehabitat trees
negingboxes
recreationfacilities
LocalFloiistic Sunvey
Reference Sties (e.g.
aty of Melville
Reference Stes)Site

Localg High Medium

= =4 —a —a A

with active

community

involvement in

management
Locdal q Low 1 Notidentifiedabove. | § Notidentifiedabove. | § Notidentified above.
Medium

A summary of the legislation and policies used in this assessment are provided in Appendix 1. The
details of codes used undgrgislation and policies are provided in Appendix 2.

2.3.2 Threats

Threats were identified through:

1 existing management plans for reserves in the City;

1 searches of State and Federal Government databases;
1 expert knowledge of City staff; and

1 the/ A (& 2 F NauBkA@astRisSRRdister.

Threats that were excluded from consideration were those that cannot be managed in a
meaningful form at the scale of the City, that is:

1 threats of international significance (such as highly contagious pgeth® which are a
matter of quarantine) and managed by the Western Australian and Australian
governments.

Climate change is #reat of international significance but the impact of this threat can
potentially be mitigated to some degree at the scale of @igy, through managing impacts from

a falling watertable associated with a regional decline in rainfall. This threat is therefore
considered in the NAAMP, and is discussed in Seétidh

Threats were defined in the context of how management strategies formulated and
implemented (for example the impacts from altered water quality and quantity are both
captured under the threat of stormwater, which is currently the subject of a management
strategy).
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The significance of threats can be assessedn a similar manner to that used for assetsin
Secton 2.3.2as ndicated inTale 7.

Table 7 Spnificance of Threats

Spnificance Impact  Threats
Species, diseases and processslisted asany of the following:
Regional/National 1 akKey ThreateningPracessunder the BPBCACt 1999
/International 1 adedared Plant under the WA Agriculural ProtectionAct 1976
1  adedared Animalunder the WAAgriculural Protection Act1976
Very Species, diseasesanql prow§$§Ii§ed asany of the following: .
High 1T a Weed_ of National Sgnificance by the NRMMC under the Australian
Regional/National Pest Animal Strategy . -
/International i avertebrat_e pest ammal of national significance by the NRMMC under
the Australian Pes Animal Strategy
1 adisturbance of acid sulfate soils potentially of causing a site to be
listed asacontaminated site under the Contamninated Sites Act2003
Species, diseases and processeslisted asany of the following:
1  Highlyinvasve and cgpable of forming monocultures or substantially
Locak High High modifyi.ng structure, composition and function of ecosystems by Gty
of Melville
1  Noeffective elimination (e.g. dieback)
9 Digtribution or impactis unknown or highlyunpredictable
Species, diseases and processslisted asany of the following:
. . 1  moderately invasive and/or cagpable of moderate structure,
Locak; Medium Medium compgasition and function of ecosystems by Cityof Melville
1  Potentiallycostly elimination, remediation
Species, diseases and processeslisted asany of the following:
Locak Low Low 1 notidentified above.

The approach represented ifigure 4is useful in the initial identification of potentially
significant threats and determining legal requirement®d summary of the legislation and
policies used is this assessment is provided in AppendiXte details of codes used under
legislation and policies are provided in Appendix 2.

However the threats addressed in the NAAMP were primarily assessed indéthweir impacts

and extent in the local contextAs with assets, threats of lower significance are to be identified

YR NIY]1SR Rd2NAy3I (GKS RS@St2LISyd 2F (GKS /[ Ade
to make those assessment becomes availaflbese assessments will be undertaken using the

same framework used in the NAAMP.

2.3.3 Management Doaments

The management documents that are to integrate with the NAAMP were proposed on the
basisof:

1 existing Cty of Melville documents(plans, stategies, manuals and guidelinesetc);

1 searche®f Sate andFeceral Govemment strategesand guidelines;

1 expert knowledge of City staff (cument practices not currently formalised in
documents); and

. the Cty of MelvillS (Natural AreasRiskRegdster.
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ASSHES
3.1. Resewes
3.1.1. WAPBushForever Reserves

Reserves that are listed as Bush Foresiesby the Government of Western Australfa000)
are reserves subject to nestatutory (policy) protection by the Government of Western
Australia as discussed in Appendix 1.

Bush Forever Sites are land properties othe Swan Coastal Plain portion of the Perth
Metropolitan Areathat were identified as containing regionally significant bushland by the
Government of Western Austral{2000)on the basis of the following criteria:

1 Repiesentation of ecological communities
Areas that as a suite represent the range of ecological communities and the places in
which these communities merge

1 Diversity
Areas with a high diversity of flora and/or fauna species or communities in close
associatio

i Rarity
Areas containing rare or threatened communities or species, or species of restricted
distribution

1 Maintaining ecological processes or natural systems
Maintenance of ecological processes or natural systems at a regional or national scale

1 Scientifc or evolutionary importance
Areas containing evidence of evolutionary processes either as fossilised material or as
relict species and areas containing unusual or important geomorphological or geological
sites; Areas of recognised scientific and eduwsal interest as reference sites or as
examples of the important environmental processes at work

1 General criteria for the protection of wetland, seéamline and estuarine fringing
vegetation and coastal vegetation
Conservation category wetlands areas inahgdfringing vegetation and associated upland
vegetation. Coastal vegetation within the accepted coastal management zone

1 Criteria not relevant to determination of regional significance, but which may be applied
when evaluating areas having similar values
Attributes which taken alone do not establish regional significance, but which can add to
the value of bushland and enhance it contribution to Bush Forever

Criteria not used by the Government of Western AustrdR800) in determining regional
significance were:

recreation values;

sites of historical significance (peSturopean settlement);

sites of significance for Aboriginal people;

social values; and

aesthetic value such as a notable landscape feature or viewpoint.

=A =4 =4 =8 -4

The City of Melville occupies 1.8 % of the total Bush Forever area and contains nine (3%) of the
287 sites identified by the Government of Western Austréliz00)

Reserves that are listed as Bush Fore8#es are of Very High value, and their regional
significance is summarised in Table 8 by the section criteria met by the reserves.
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Table 8Very High Value Reserves

Bush Forever Site Bush Forever Selection Criteria
o) S99 c =
= ® =58 = g
c 0 B = © % o
> %2} = o S [
P 8 cS>0 8
S € o = O o =
S O s 085 > =§5°¢c
g2 585:.28%%9
—= — 5 I 8
& 8 S SE_58c<c2
g3 3 S2 552 EED
X o | D Osg Ooc?®
226 | Harry SandotPark, Attadale (o) (o) 0]
Blue Gum Reserve x x x ~ ” o ~
2 Brentwood/Mount Pleasant O O O O O O O
245 | Ken Hurst Park, Leeming (o) (o) (o) o o)
Point Heathcote Foreshore o~ ~
329 Applecross O O
Blackwall Reach, Point Walte
Alfred Cove and Adjacen ~ ~ ~ ~
331 Bushland, Bicton to Applecross O o o o O
(includes Attadale Reserve)
336 | Wireless Hill Park, Ardross (o) (o) (o) 0]
337 | Booragoon Lake, Booragoon o 0] o)
Yagan Wetland and Adjace
Bushland, Rossmoyne to Bull Cre . . . 5
338 | (Bateman Park, Bull Creek Pa (@) (@) O
Reg BourkdPark and Richard Lew|
Park)
339 | Piney Lake Reserve, Winthrop (o) (o) 6 0]

3.2.Stes
3.2.1. Ecologicallinkage Reserves

Ewmlogical linkages can increase the effedive size of flora populations and avaiable
habitat for individual animals, and help maintain genetic diversity for animals and plants by
providing mnnections betweengroups of animals and plants inisolatedbushland remnants.

Inthe NAAMP the valuesof reservesasparts of linkageswas asessd as:

i Very high value if the resave was included in a Regional lnkage identified by the
Government of Wedern Australia (2000);

1 High value if the reserve was included in a Redgonal Greeaway by identified by Alan
Tingay and As®ciates (1998);

i Medium value if the reserve is a atural areg;

1 Low value if not otherwiseidentified alove (parkland and stands of native trees).

Due to extensive clearng the Government of Western Australia (2000) identified regional
linkagesin the Perth Metropolitan Area, andcaegorised these aseither:

1 regonally significant contiguows ushland/wetland linkage;
1 regionally significant fragmented tushland/wetland linkage;
1 regionally significant potential bushHand/w etland linkage.

Theseare Very High value assets,and the actualand potential regional linkages identified by
the Gorernment of Wedern Australia (2000) are subject to non-statutory (policy) protection by
the Garernment of Wedern Australia asdisaussed inAppendix 1.

High value linkage assetsre the regonal greenwaysidentified by Alan Tingay and As®ciates
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(1998). Regionalzreenways were identified to conrect areas of remnant vegetation, wetlands
and walking trais within the Perth Metropolitan Regian with priority givento:

1 eastwestlinkageswhich link the coast to freshwder and bushand habitats;

1 linkages dongforeshae aeas;
1 linkages bewveenwetlands and
1 linkages lage areasof bushand.

Same Regpnal Greemvayscoincide with Regional Lnkages (in which case the rgional inkage
shauld takeprecedencein planning) as:

1 this is consistent with an implied hierardy in Bush Forever Volume @Gowernment of
Wedern Australia, 2000) and

1 linkages aremore dosdy digned with the objedives of the NAAMP (as inkagesare
primarily basedon biodiversty values and conrecing natural areas),whilst greenways
include mnsideration of other valuessuchasrecreation andconrect public open spaces.

The/ A& 27F aSt @ warfTh@wand Divdsideg, 1909) H-fya2 ARSYGAFASR
which connect bushland and parklend areas. These biolinks generaly utilised existing road

verges which had good canopy cowerage or the potential for enhancement, and were
caegoried as:

1 Sgnificant biolinks of exsting or proposed spaces of continuous canopy cover which
provided a corridor of indigenous flora between significant areasof green space and
created asafepassae and habitat for fauna, particularly birds and insects(thesebiolinks
tended to have been incorporated into RegionalLinkages and/or RegionalGreenvays
identified by the Gorernment of Wedern Australia (2000) and therefore have afeady
been considered); and

1 Minor, local biolinks that typicaly incorporated road reseavesto link significant and/ or
smaller bushland or parkland areas.In some cases,minor biolinks may not be capable of
functioning as major flora and fauna corridors but were identified to improve the
network of existng linkagesand enhance the amenity value of significant transport
routes within suburbs. They are therefore not considered outside the sope of the
NAAMP).

Medium value linkageassets are the reservessupporting remnant vegetaton asthesereserves
cand GAff Fdzy QlAz2y Fa GadSLIAYy3I adz2ySaé FT2N) GKS
urbanlandscape.

The 13 reseves of Very High value and the 14 High Value as parts of ecologcal linkages(as
shownin Map4) arelistedin Talde 9.

Table 9 Reserves in Very High and High Value Linkages

Reserves i . .
Value Regional Linkage Local Linkage

Containing Sites

Very | Heathcote Heathcote- Booragoon Lake

High | Point Walter .
e S (B PointWalter ¢ Wal Hugheg Harry Sandon

Blackwall Reach

Attadale

Colleran

Harry Stickland -

Len Shearer ] .
Beeliar Regional

Hatfield ]
- - Park linkage
Wireless Hill
Piney Lakes Piney Lakeg Frederick Baldwir Samson Park
Booragoon Lake Booragoon Blue Gum Bateman
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Quenda

High | Blue Gum Booragoon Blue Gum Bateman
Harry Sandon

Wal Hughes Harry Sandomg Wal Hugheg Point Walter

Ern Stapleton

Bateman

RichardLewis

Reg Bourke

Bull Creek Batemanc Bull Creelc Ken Hurst

Beasley

Bainton

Ken Hurst

Robert Weir
Peter Ellis Quenda Wetland; Robert Weirg Dudley Hartree
Dudley Hartree

3.2.2. Ecological Communities

Ecological communities are defined by the DBCA as naturally occurring biological assemblages
that occur in a particular type of habitat.

The DBCA has been identifying and informally listing Threatened Ecological Communities (TECS),
ecological communitie at risk ofextinction through human action or inactiosince 1994.The

DBCA also maintains listskrfiority Ecological Communities (PECs) for which there is insufficient
information available for consideration as a TEC, or which are rare commumitiesire not
currently threatened.

Some TECs are listed as Matters of National Environmental Significance and protected under the
CommonwealthEPBC Act 199@s described in Appendix 1). TBmdiversity Conservation Act
2016provides a statutory basis ffahe listing of threatened species, specially protected species,
threatened ecological communities, critical habitat and key threatening processes.

There are 24Threatened and 33 Priority Ecological Communities on the Swan Coastal Plain
(DBCA, 2019}he categories dr which are provided in Appendix Dne TEC and three PECs are
identified as occurring in the CifpBCA, 201). These TECs and PECs are very high value
ecological communities.

Medium value ecological communities are those vegetatiostgp G KF G 2 O00dz2NJ Ay FS,
NEaSNBSao ¢CKS Y2aid NBAGNAROGSR @S3aSGlIGA2Y | aas:
by Ecoscap€006) These are medium value ecological communities, and are listed along with

the very high value PECsTiable 10.
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Table 10High and Medium Value Ecological Communities

Value \ Reserve Ecological Community DBCA Code
Very City-wide Banksia Woodlands of the Swan Coastal Riaéna
High Threatened Ecological Community listed as Endangere(
under the Environment Protection and Biodiversity
Conservation Act 1999
Blackwall Tuart Woodlands of the Swan Coastal Pki@a Priority
Reach/Point Ecological Community listed @sitically Endangered undg Priority Three
Walter the Environment Protection and Biodiversity Conservati
Act 1999
Blackwall Reach| Floristic Community Type (Swan Coastal Plain) No. 24 Priority Three
Northern Spearwood Shrublands and Woodlands
BooragoorLake | Wooded wetlands which support colonial waterbird o
. Priority Two
nesting areas
Medium | Blackwall Reach| Saltwater SheoalCasuarina obesddees over sedges
Blackwall Reach| Shrublands on shallow soil overlying limestone
Point Walter Shrublands oshallow soil overlying limestone

aKHtt2p a2rt 20SNIeAy3d tAYSaiz2ysQ
(DBCA, 2010k)

Ecological communities are defined by the DBCA as naturally occurring biological assemblages

that occur ina particular type of habitat.The DBCA has been identifying and informally listing

Threatened Ecological Communities (TECs), ecological commaanitisk of extinction through

human action or inaction, since 1994. The DBCA also maintains lists of Priority Ecological

Communities (PECs) for which there is insufficient information available for consideration as a

TEC, or which are rare communitiesttae not currently threatened.

3.2.3. Wetlands

NB:Ecoscap¢2006)A y O 2 NNB @ KiN&lzoff A  RER 2y

Wetlands are defined in Schedule 5 of tEmvironmental Protection Act 19864 | NBI a W:
seasonally, intermittently or permanently waterlogged or inundated land, whether natural or
20KSNBAASE FyR AyOfdzZRSa fF1SY agl YLE YINAK

wetlands can be categorised on the basis of landform an@m@ermanence in accordance with
Table 11.

Table 11Wetland Types
LANDFORM

WATER LONGEVITY

BASIN \ CHANNEL FLAT SLOPE HIGHLAND
Permanent Inundation Lake River - - -
Seasonal Inundation Sumpland Creek Floodplain - -
Intermittent Inundation Playa Wadi Barlkarra - -
Seasonal Waterlogging Dampland Trough Palusplain Paluslope Palusmont

Source: Government of Western Australfa000)

The Environmental Protection Authori004)identified the significant environmental values
and functions of wetlands as:

Primary production of organic matter in a nutriepbor landscape;
Recreational and landscape amenity;

hydrological balance including flood control and stormwater detention;
water quality protection by filtering pollutants; and

wildlife habitat.

=A =4 =4 =8 =9

All wetlands on the Swan Coastal Plain atdbject to at least some nestatutory (policy)
protection by the Government of Western Australia.

The City of Melville contains one, and is contiguous with another, of the 698 wetlands of national

importance. Bvironment Australig2001a) lists wetlands in Australia as nationally important if
they meet at least one of the following criteria:
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5.

6.

It is a good example of a wetland type occurring within a biogeographic region in Australia;
It is a wetland which playsnaimportant ecological or hydrological role in the natural
functioning of a major wetland system/complex;

It is a wetland which is important as the habitat for animal taxa at a vulnerable stage in
their life cycles, or provides a refuge when adverse comaktsuch as drought prevail;

The wetland supports 1% or more of the national populations of any native plant or animal
taxa;

The wetland supports native plant or animal taxa or communities which are considered
endangered or vulnerable at the national l&ver

The wetland is of outstanding historical or cultural significance.

At a regional level wetlands on the Swan Coastal Plain dataset are assigned to one of the
following three management categories, with Very High value wetlands being listed by tide DBC
as being either:

T

Conservation Category

Wetlands recognised at the international, national or regional level for which the
appropriate management regime has the objective of preserving their natural attributes
and functions

Resource Enhancement

Wetlandsfor which the appropriate management regime has the objective of restoration

through maintenance and enhancement of natural attributes and function

The Very High Value wetlands in reserves are listddiole 12

Reserve

Table 12Very High Value Wetlands
Nationally

Wetland

Name

Important  Wetland Type

(DBCA Identifier)

DBCA wetland classification

Attadale Reserve

Heathcote Reserve

BatemanPark

Bull Creek Park

Point Walter Reserve

(Identifier),
Swang Canning
(WAQ91)

NB These

adjacent to, rather than

include, estuary

Estuary

reserve

Sumpland (6865)
Dampland (6871)

Conservation
Resource Enhancement

Booragoon Lake

Booragoon

(WAO073) meets criterig

1,2,3,6

Lake

Lake (6502)

Conservation

Brockman Park

Conservation

Richard LewiPark

Sumpland (6445)

Conservation

Piney Lakes Reserve

Sumpland (6503)
Sumpland (6504)

Conservation
Conservation

Quenda Wetland

Sumpland (6512)

Conservation

Blue Gum Reserve

Sumpland (6507)

Conservation

Trevor Gribble Park

Dampland (6873)

Resource

Ken Hurst Park

Dampland (6776)
Dampland (6777)

Conservation
Conservation

Reg Bourke Park

Sumpland (6646)

Resource Enhancement

The remaining two recorded wetlands in the City are considered to be of Highaslue

1.

Environment Australig2001a)

1 approximately 80% of wetlands on the Swan Coastal Plain have been cleared, and most of
the remaining wetlands have been heavily modif{&dPA, 2004)and
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1 a number of the fauna species in the City are wetland dependent, including a number of
frogs,the Mourning SkinkEgernia luctuosgandthe Western PetaluraRetalura hesperia

One of these two wetlands is not mapped by the DBCA and the other is listed by the DBCA as
being:

1 Multiple Use
Wetlands most appropriately managed for their use atevelopment in the context of
water, town and environmental planning.

The High value wetlands in the City are liste@able 13

Table 13High Value Wetlands
Nationally Important Wetland Type

Reserve Wetland Name (DBCA Identifier) @ DBCAwetland classification
(Identifier),

Reg Bourke Park Sumpland (6868) | Multiple Use

Douglas Freeman Sumpland+) NA (not mapped by DBCA)

3.2.4. Fauna Habitats

Fauna habitats not captured as ecological communities need specific consideration. Habitat
(large and very large) trees are a critical habitat requirement for some fauna and in the City of
Melville, these are of specific value to birds and bats:

1 many bircs rely on tree hollowgBirdlife Australia, 2013and
1 roost sites are a critical (and potentially limiting) habitat requirement for l{atssken,
1996)

Hollows only form in old trees (at least 100 years old) (Birdlife Australia, 2013), and in eucalypts
ultimately form where branches or the trunk break off due to natural shedding or wind damage
and decayed wood is removed by animal wood or fire also decay causing fungi acting on injury
sites (Rhodest al.2006).

A number of factors determine the likelihood of hollow formation in trees, including species, age
and size (trunk diameter and tree height) and tree health (including whether dead or not)
(Gibbons and Lindenmayer, 2002). For the purposes of the NAAMiRjthigdes are:

1 greater than 50 cm diameter over bark at breast height (approximately 1.5 m above
ground level). There is a positive correlation between diameter and the presence of
hollows (Gibbons and Lindenmayer, 2002).

1 regardless of tree species. dalypt trees will be most important for birds as Banksia trees
rarely form hollows (How and Dell, 1989), and neither do sheoak trees. Other species with
rough/flaking bark (e.g. banksias, sheoaks and paperbarks) may be important for bats;

1 categorised asgery large (greater than 50 cm diameter) as:

o] larger, older trees tend to have a greater density of hollows per (@é&bons and
Lindenmayer, 2002)

o] the number of trees decreases with sizee (Gibbons and Lindenmayer, 200and

o] larger hollows only fornmin very large trees, and therefore larger species which
require larger hollows can only nest in very large trees {€ggbed Parrots and
Australian Ringnecks require trees greater than 50 cm diameter and the Pacific Black
Ducks require trees greater thai® @m(Abbott and Whitford, 2002
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o] although none of the thre8lack Cockatoo speciage recorded breeding in the City,
the Department of Sustainability, Environment, Water, Populations and
Communities, Public Affairs (201R)S TAy Sa Wo NB BRck Catkatiids asi G I G Q
50 cm diameter for most tree species, and
1 categorised as either live or dead, as both provide hollows but the size and persistence of
hollows can vary between these categories (Gibbons and Lindenmayer, 2002) and dead
may be more importanfor bats which can may roost under loose bark.

Table 14High Value Habitat Sites
Reserves Containing Site: Number of

LGES
Very Large Tree Wireless Hill 122
(> 50 cm diameter) North West Reserves 407
Central Reserves 41
HeathcoteReserve 4
Piney Lakes Reserve 59
Ken Hurst Park 378
High Estuarine Reserves 496
Bull Creek Reserves 251
Quenda Wetland 9
South Eastern Reserves 129
Eastern Reserves 54
Booragoon Lake
Blue Gum Lake
Modified Reserves* 172

1 *denotesHabitat trees surveyed >60cm

3.2.5. Registered Heritage Sites and Places

The Very High value heritage sites are those specifically protected under the EPBC Act 1999,
Aboriginal Heritage Act 1972 and/or Heritage of Western Australia Act 1990 (which are
summarised in Appendix 1).

Whilst a number of heritage sites are identified for reasons other than biodiversity (e.g.
Registered Aboriginal Sites) they are considered in the NAAMP framework because maintaining
and enhancing the naturalness of the site conttésito maintaining and enhancing their historic
value.

TheVery High value heritage sitesnatural area reserves are listed in Table 15.

Table 15Very High Value Heritage Sites

Reserve Register of the National  Registered Aboriginal WA Heritage Register
Estate Heritage Site
Alfred Cove Natural Site 17818 Place 06052
Blue Gum Natural Site 10643
Ken Hurst Natural Site 100375
Wireless Hill Historic Site 10645 Place 17795
Booragoon Lake Natural Site 14862 Site 3298
Piney Lakes Natural Site 14862 Site 21469, Site 3297
Site 4104, Site 4105,

Attadale Site 3536
Heathcote Site 16904, Site 3536
Blackwall Reach Site 3650, Site 3536

Site 3536, Site 3538, Sit]
Bull Creek 3299, Site 4355

Bold = Permanent or Stored  Not Bold = Interim omdicative Listing
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High value heritage sites would be those on a municipal heritage inventory. The City has
compiled such an inventory, as local government is required under the Heritage of Western
Australia Act 1990, but there are no heritage sitesioK S / A& Qa | SNAGF IS wS3ax
additional to those mentioned above (\y, 2010)

3.2.6. Community Interest Sites

The community has an interest in all reserves being managed on their behalf by the City of
Melville. The recognition of sites in natlitareas of particular community interest is appropriate

Ay GKS O2yGSEG 27 toifv@ve stakehdlderd in Georicinaking sy thei
O2YYdzyAlieQa &adzmaidlyidAlt NBtS Ay SEGSYRAYy3I GKS
the managemenof natural areas.

¢KS / AlGe Redplerlsces@arficipaicaZommunity Plan for the City of Melville 2007
2017 (City of Melville, 2007byecognises planning with local communities builds a sense of
community spirit and provides a commitmettt consider public opinion in the development of
future strategic and planning directions of the City provide an opportunity for participation by the
community in decisiommaking processes on activities to be undertaken by stakeholder groups.

Community groups and schools provide in the order of 5000 hours (the equivalent of more than 3
full-time positions) of unpaid work to bushland management in the (tywler, 2018)n the
form of:

weed removal;

guided walks;
monitoring;

raising awareness;

tree and shrub plantings;
seed collection; and
rubbish collection.

=A =4 =4 =8 -8 -8 -9

The High value community interest sites are those reserves in which:

1 a consortium of management agenciesve interests; and
1 these interests are recognised in a regional park plan whiebks to integrate
management of a broader area in a-gperative manner.

Regional parks are regional open spaces with regionally significant conservation, landsgape an
recreation values (CALM, 2006The Beeliar Regional Park is a park that was aqaienarily to
manage two chains of wetlands as a single entity, with the intention that DBCA (previously CALM)
co-ordinate the management of the numerous disjunct landldings (CALM, 2006) Three
reserves in the City are included in Beeliar Region& Par

The Medium value sites have been identified as those in which:

1 community interest is expressed in the form of active community groups or individuals;
and

f AydSyaia@dsS NB@SIASGlIGAz2zy 62N}l & NB 06SAy3a dzy RS
natural area management, and community groups are often directly involved at some
point of their management.

The High and Medium value community interest sites are listaabie 16
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Table 16High and Medium Value Sites Indentified by Community Interest

Value  Reserves Containing Site: Regional Park Active Community Groups

Piney Lakes Beeliar Piney Lakes Bushcrew
Blue Gum Regional Friends of Booragoon and Blue GU

High Booragoon Lake Park Lakes
Quenda Wetland Murdoch University Environmente

Students Association (MUENSA)

Medium | Attadale Friends of Attadale Foreshore
Blackwall Reach Bicton Environmental Action Grouy
Bull Creek Friends of Bull Creek Catchment
Harry Sandon Friends of Harry Sandon
Ken Hurst Friends of Ken Hurst
Peter Ellis and Robert We Greening Leeming
Red Gum Friends of Red Gum Reserve
Wireless Hill Friends of Wireless Hill
William Hall Friends of William Hall
Reg Seal Reg Seal Regeneration Group
Bill Brown Friends of Bill Brown
HatfieldPark Friends of Hatfield Park
Wal Hughes Friends of Wal Hughes
Estuarine Reserves (Bly Swan Estuary Reserves Acti
Wren) Group

NB: Not all revegetation sites to be included in this table have been collated at this time.

3.2.7. Scientific Referenc&ites

Reference sites provide numerous opportunities for ongoing research and monitoring. For
example, conducting a taxonomic review of plants (i.e. the classification of plants can be
reviewed by collecting DNA material from sites where specimens wendqusly collected), and
measuring changes in vegetation at a specific location over time in response to climate change or
the establishment of invasive species.

Bush Forever Reference sites established as part of a regional survey are high valuadites, a
those established for local surveys are of medium valle value of fauna sites is rated lower
than flora sites as the interpretation of loigrm trends can be invalidated by any relocation of
flora sites, but fauna sites in the immediate vicinityoshd yield equivalent presence/absence
results given that animals are mobile.

The Bush Forever Referensites, in reserves in the Citwhich were established as part &f
Floristic Survey of the Southern Swan Coastal R&ilvson et al., 1994re listed in Table 17.
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Table 17 Medium Value Scientific Reference Sites
Reference

Reserves Survey
Sites

High | PTWALAL | Blackwall Reach

Value

LIRS, A Floristic Survey of the Southern Swan Coastal Plain
HURST02 Ken Hurst Gib tal., 1994

HURSTO3 (Gibson et al., 1994)

HURSTO04

System 6 and Part System 1 Update Programme

Sand 01 Harry Sandon (DEP, 1996)

Medium | ErSt02C Ern Stapleton | Flora And Vegetation SurveyErn Stapleton And W4
Wa Hu 0 2 Wal Hughes | Hughes Reserves, Attad@Waters, 2013)

The Bush Forever Reference sites of Gibsbml. (1994)were not established as long term
monitoring sites but most (>95%) of the 509 sites established have had data collected on at least
two occasions and given the comprehensiveness of data collectierg is potential for them to

be used to determine changes in vegetation over time.

3.3. Species
3.3.1. Native Flora

The Government of Western Austra{2000)considers native plant species to be of conservation
significance if they are:

1 rare;

1 poorly known;

1 restricted in distribution (including populations disjunct from their natural distribution, at
the southern or northern end of their geographic range); or

1 have some distinctive feature.

Vascuhbr Plants

The vascular dra of the City is documenteid Appendix 3, with updates from more recent flora
surveys undertaken as part of management plan updateBhe overall inventory can be
considered comprehensive.

There are 474ative vascular plant species recorded in the City anglace this in pepective,

there are:

1 324 native plant species in the 346 ha of bushland in Kingg(Bat&nic Gardns and Parks
Authority, 2010b)

1 310 native plant species recorded in the 437 ha of bushland in BoldBaidknic Gardens
and Parks Authority, 2@h);

1 greate than 1,200 native vascular plant taxa on the Swan Coastal Plain portion of the
Perth Metropolitan Regio(Government of Western Australia, 2000)

1 5,700 native vascular plant taxa in the Saj\West Botanical Province between Shark Bay
and the GreafAustralian Bigh{Beard, Chapman and Gioia, 200ad

1 approximately 12,000 native vascular plant taxa in Western Ausipalestern Ausalian
Herbarium, 2010Q)

It is also worth noting that:

1 79% ofnative vascular plant taxa species in soutbst WesternAustralia are endemic (i.e.
occur nowhere else in the worl@eard, Chapman and Gioia, 200)d
1 new plant taxa are being discovered and described continuously in Western Australia.
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The Department of Biodiversity, Conservation and Attractions idedtBigl vascular plant taxa
of conservation significance Swan Region, and 4 of these have been recorded in the City. These
Very High value species are listed’able 18.

The Grand Spider Orchi@dladenia huegeliis listed as Declared Rare Flora, and as a Matter of
National Environmental Significance. It is thereby directly protected under the Commonwealth
EPBC Act 1998nd the Western AustraliaBiodiversity Conservation Act 2046 discussed in
Appendix 1. Alother species are also protected under the Western AustraBadiversity
Conservation Act 201t in practice occurs indirectly through natatutory (policy) processes.

Table 18Very High Value Plant Species

DBCA Conservation Cod¢ Bush ForeveListing ‘ Species

T p,s.e Caladenia huegelii
P4 p,s,e Dodonaea hackettiana
P4 p,s,E.e Jacksonia sericea
p2 Stylidium squamellosun

Non-vascular Plants

The 15%ifferent species of nowascular plants (fungi and rusts) that have been recordeitin
reservesare documented inTable41 in Appendix 3Fourare listed as being of conseti@n
significance by the DBG2019)

1 Amanita drummondii{Priority 3)
1 Amanita fibrillopegPriority 3)

1 Amanita preissifPriority 3)

1 Amanita wadjukiorun{Priority 3)

3.3.2. Native Fauna

The Government of Western Australi@000) considers native animal species to be of
conservation significance if they are:

1 rare;

1 poorly known;

1 restricted in distribution (including populations disjunct from their natural distribution, at
the southern or northern end of their geographic range); or

i have some distinctive feature.

Vertebrates

How and Del(2000)found that for vertebrate fauna (amals with backbones) on the Swan
Coastal Plain that:

1 reptile assemblages are different significantly between landforms (i.e. between the
Spearwood and Bassendean dune systems);

1 reptile assemblages are different significantly north and south of the SwdnCamning
Rivers (i.e. the City of Melville is the northern extent of assemblages south of the rivers);

1 reptile diversity decreases from 52 species on re@astal dunes on the west of the Swan
Coastal Plain to 35 species on the Darling Plateau to the eas

1 the diversity of reptile and the size of bushland remnants is correlated for all reptiles,
except skinks; and

1 amphibians are associated with wetlands rather than geographical location.
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The vertebrate fauna of the City is documented in AppendiNatlve Fauna Inventory. The
diversity and significance of this faunglaced in context in Table 19.

Significant

Table 19 Regional Context for Native Vertebrate Fauna Diversity
Significant Species

Fauna Group Species in Species in Bush _Species ir_l _ in _
Bush Forever Arga| Forever Area City of Melville City of Melville
Birds 311 78 189 40
Mammals 18 7 23 4
Reptiles 64 4 43 2
Amphibians 13 0 9 0
Total 406 89 264 46

1. Government of Western Australia (2000b)
2. Includes seabirds and tramgjuatorialmigrants

A comprehensive inventory would require more intensive targeted fauna surveys than have
previously been undertaken in the City. In trapping in Bold Park by19@&)over a total of 398

days (2388 pitays) in 7 years, on average 79% of the herpetofauna (reptile and amphibian)
species were caught each year and in no single year were all species caught. On this basis How
(1998)estimated that between 250 and 300 indiual reptiles/amphibians need to be captured

prior to 80% of species being recorded in the area.

The significant vertebrate fauna species recorded in the City are listed in Table 20 and 21.
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Table 20 Veryigh Value Vertebrate Fauna Species

EPBC " Fauna .
Act DBCA Listing Bush Forever Species
Listing Group
6 M 2 Actitishypoleucos Common Sandpiper
(6] M 2 Arenaria interpres Ruddy Turnstone
0 M 2 Calidris alba Sanderling
o) 2 Calidris acuminata Sharptailed Sandpiper
0] EN 2 Calidris canutus Red Knot
o) CR 2 Calidris ferruginea Curlew Sandpiper
(6] M 2 Calidris melanotos Pectoral Sandpiper
o] M 2 Calidris ruficollis Rednecked Stint
6 MI 2 Calidris subminuta Longtoed Stint
6 CR 2 Calidris tenuirostris ~ Great Knot
~ Charadrius
O VU 2 leschenaultii Greater Sand Plover
6 MI 2 Limicola falcinellus Broadhbilled Sandpiper
0 MI (&CR or VU) 2 Limosa lapponica Bartailed Godwit
o) M 2 Limosa limosa Blacktailed Godwit
~ Numenius
O CR 2 madagascariensis Eastern Curlew
o) 2 Numenius phaeopus Whimbrel
o) M 2 Philomachus pugnax Ruff
o) VU Sterna nereis Fairy Tern
o) Ml & P4 2 Tringa brevipes Greytailed Tattler
6 MI 2 Tringa glareola Wood Sandpiper
(o) Ml 2 Tringa nebularia Common Greenshank
(o) MI 2 Bird Tringa stagnatilis Marsh Sandpiper
(o) Apus pacificus Forktailed Swift
o) Ardea alba Great Egret
0 Ardea ibis Cattle Egret
6 Haliaeetus leucogaste White-bellied SeeEagle
0 Merops ornatus Rainbow Beeater
(o) Ml Pandion haliaetus Osprey
0 MI Pluvialis squatarola  Grey Plover
o) MI Hydroprognecaspia ~ Caspian Tern
o) VU Calypt.orynchus Forest Redailed Black
banksia naso Cockatoo
(o) EN l, 4 bC:lI}é?;ci)irhynchus Baudin's Cockatoo
(0] EN l, 4 gzlr%zttcr)irshynchus Carnaby's Cockatoo
P4 3 Oxyura australis Bluenbilled Duck
P4 Thinornisrubricollis Hooded Plover
(O I, 4 Falco peregrinus Peregrine Falcon
P3 Lizard Lerista lineata Perth Slider/Lined Skink
P3 Snake | Neelapscalonotos Blackstriped Snake
P4 Bat ;ﬂifég:g? Western False Pipistrelle
P4 Water Rat ;z/r(:/rsoor;zzter Rakali
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EPBC

Act DBCA Listing Bush Forever Fauna Species
Listing Group
P4 Wallaby | Macropus irma Western Brush Wallaby
P4 Bandicoot ;322522ter obesulus Quenda
Table 21 High Value Fauna Species

Noted in Bush Forever Fauna Group Species
0 Erythrogonys cinctus Redkneed Dotterel
0 Acanthiza apicalis Broadtailed Thornbill
0 Acanthiza chrysorrhoz Yellowrumped Thornbill
o] Acanthiza inornata ~ Western Thornbill
0 Anas rhynchotis Australasian Shoveler
o) Aythya australis Hardhead
o Biziura lobata Musk Duck
0 Climacteris rufa Rufous Treecreeper
o] Gallinula tenebrosa ~ Dusky Moorhen
0 m:lrig?;?g;zztf Pinkeared Duck
(? Birds Malurus splendens SplendidFairywren
o Phaps chalcoptera Common Bronzewing
0 Sericornis frontalis White-browed Scrubwren
o) Smicrornis brevirostris Weebill
6 g(r:rcolgg;alus Collared Sparrowhawk
o) Accipiter fasciatus Brown Goshawk
o) Aquila audax Wedgetailed Eagle
o) Aquila morphnoides  Little Eagle
o] Falco berigora Brown Falcon
6 Haliastur sphenurus ~ Whistling Kite
o] ?;g%%%ﬂiﬁs Rufous Night Heron
o) Turnix varia Painted Buttorquail
(? Lizard Threelined Skink Acritoscincus trilineatum
0] Mourning Skink Egernia luctuosa
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Invertebrates

The assemblages of invertebrate fauna (animals without backbones such as insects and spiders)
on the Swan Coastal Plain are exceptionally diverse:

1 invertebrates differ in relation to vegetation and landform, and are more diverse and
abundant in larger bushland remnar{tdarvey et al., 1997and

1 Harveyet al. (1997)recorded 181 species from 15 sites over 12 months and Tassone and
Majer (1997) colleded 7105 individual insects from 20 orders (high level taxonomic
groups) from just 54 tree canopies in bushland at Jandakot Airport.

¢tKSNE KI @S y23G 0SSy O2YLINBKSyair@gsS adiNwsSea 27
two conservation significaritvertebrates recorded by the DBC20(0) in the City but neither

of these Bynemon gratiosa, the Graceful Sunmoth (P4) nor Leioproctus contrarius, a native bee
6tolb KIF@ZS 0SSy NBO2NRSR Ay (GKS /AGe&Qa NBaSNBS:
The one conservation significant inverteteahat has been confirmed in a reserve in the City is

listed in Table 21.

Table22 High Value Invertebrate Fauna Species
Noted in Bush Forever Fauna Group Species
No but consistent with principles| Dragonfly Western Petalura Petalura hesperia

TheWestern Petalura dragonflyPétalura hesperigis not listed as a priority species but appears

to be of regional significance as it is restricted in distribution and abundance. Nineteen
populations are recorded between Nannup and Mundaring, with oneebedl extinct and four
under threat(Barrett and Williams, 1998) This species was previously confirmed at Bull Creek
but a survey by the City was unable to relocate any specimens, although anecdotal evidence
from the Friends of Bull Creek indicated theeggnce of the dragonfly some years ago (Wynn
2010).

4. THREATS
4.1. PhysicalDisturbance
4.1.1. Trampling

The efeds of trampling by large numbers of people can include:

1 damage to undergorey vegetation (Sdeltema, 1995b) and loss of plant cover and
biomass Newsome, Moore and Dowling, 2002);

1 changng understorey plant composition (Hamberg et al., 2008) including loss of
sensitve species (Newsome, Moore and Dowling, 2002) and establishment of weeds
(Newsome, Moore and Dowling, 2002);

1 the creation of tracks, which Keghery (1989) found to act as maor conduits for

spreadng weed,

reduction in the heght of vegetaion (Newsome, Moore and Dowling, 2002;

soil compaction (Newsome, Moore and Dowling, 2002);

soil erosion (Steltema, 1995b) (Newsome, Moore and Dowling, 2002); and

reduction in insect abundance and distribution (Dixon et al., 1995).

=A =4 =8 =4

Newsome, Moore and Dowling (2002) have noted thatwith trampling:

1 impacts vary with the typerad density of vegetation (@ssedeing less susceptible than
woody and erecherbs),andsoiltexture, stucture and infiltration;

1 as few as 12 walk thughs cauld resdt in a 50% loss in vegetatiomwer in a eucalypt
woodland as @posed t01412 walk thraighs in a gasslaml; and
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1 changes in soil ad plant cmposition can occubefore any detectable loss of vegetation
cover as a result of copaction.

Trampling of vegeftion is a significant issue in Melville with approximately half of all of the
natural areareserves having informal paths created through them by pedestran traffic,
including almosgt half of the reserveswith formal paths (Bloomfield, 2019). Any paths that are
y2 3G LI NI 2 Btwadikfng reseivensd ikélyto@equife active management to ensure
they do not become more estadlishedover time.

4.1.2. Vandalismand Rubbish Dumping

Vandalism reducesthe visual amerity of natural areasand canresut in unsde infrastructure
with assodaited liability risksfor the City.In the 2018/2019 financialyear, $10,000 wasrequired
for repairing specifc damage due to vandalism, not induding vandalism repaired as part of
general mantenance (Bloomfield, 2019).

The dumping of garden rubbish is a mechanism for the spread of weeds (CALM, 1999a) and
rubbish dumping and soil transpartation were found to be major avenuesfor the introduction
of weeds to 100 bushand sites surveyed between Mandurah and Moore Rier (Keghery,
1989). Rubbish canalsoreducethe visual amenity of natural areasand constitute afire hazard.

Rbbish dumping is a significant issue in Melville. Aearing dumped rubbish takes up 2,900
person hours per annum (which equates to 40% of the time for the 4 full time equivalent
postions for bushland maintenance) (Boomfield, 2019).

+** * k%

4.1.3. Tree Poisoning, lllegal Aearing and Frewood ollection
lllegal clearing and tree poisoning and illegal cleating can reduce the ecological functioning
and visial amenity of natural areas. lllegal clearng and tree poisoning in Melville mainly
involves foreshore vegetation, but occasimally occursin natural area resewes. Snce 2010
illegal clearng and poisoning has continued, most notably in the Bull Creek and Attadale
Faeshae resaves. The City has expended thousands of dollars axd many staff and
volunteer hours remediating theseactivities

Firewood collection can result in the loss of coarse woody material which provides habitat for a
range of fauna, and additional trampling (Newsome, Moore and Dowling, 2002). Firewood
collection is not a significant issue in Melville(Bloomfield, 2019).

4.2.Fire

The longterm effects of fire on ecosystems varies according to sequences of fire events, rather
than to a single fire event (DBCA, 2010c). D®CA Z010c) characterises sequences of fire
events (fire regimes) in terms of:

1 intensity (how severe firesare);

1 frequency(how often firesoccup);

1 sea®n (the time of year fresoccur);and

1 scale fiow extensive eachfire is andhe patchiness of the burnt and unburnt mosaic).

Altered fire regimes are considered a major threat to 17 endangered plant spedestiralia
(EPA, 2000). Muir (1987) noted that altered fire regimes can:

1 permanently dter the floristic diversty;
1 exacerlate weed nvason; and
1 eliminate fire-sensitve Pecies.
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The impacts of fire can be both positive and negative but the negativecihgddire can be
greater in small urban bushland remnants than large tracts of uncleared vegetation. Negative
impacts from fire in bushland in and near Perth have included:

1 A simplified vegetation structure with the sucessie replacement of a Eucdyptus-Sheoak
forest by a $heoak-Banksiawoodland andthen aSheoakwoodland (Bellet al.,1992);

1 A severe summer wildfire in Kngs Park killing two thirds of the Banksia, Sheoak
and Eucdyptus trees that were burnt, despite their general resiience to fire (Bellet al.,
1992);

1 Adecline in Tuat treesin frequently burnt remnants despite Tuat being resstant to fire
and predominately relying on fire to recrut seedlings (Rutrof, Yakes and Loreragan,
2002),possbly becau:

o] sedllings donot produce any resgtanceto fire until after 3 to 4 yearsof age; and

o] adult Tuat treesthat survive a fire may take considerable time to recover and a
decade after a fire a considerable portion of the population may still not be
producing seed

1 The elimination of fire sensitie species such as Acagbulchelb and Gompholobium
tomentosum after repeated fires (Baird, 1977);

1 An associaibn between weeds ad disturbed stes that have been frequently burnt
(Keghery, 1989);

1 A reduction in lizard diversity in anumber of urban bushand remnants in Perthafter
intensivefires (How and Dell, 2000);

1 Predation of reptilesby Australian Ravenstfter recert fire removed the understorey (How

and Dell, 2000);
1 Small esident birds, espedally insectivores, being disadvantaged (How and Dell, 1989);
and

1 Abundances of the Western Banjo Frog (Limnodynastes dorsalis) and, to a lesser extent,
the Turtle Frog (Myobatrachus gouldii) being reduced in recently burnt areas (Bamford,
1992).

Therewas an average obne fire in bushland reserves each year in Melville over the 1&st
years, as shown in Table 23.
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Table 23 Fre History 2005-2010

Approxmate Bushland &
WetlandsBumt
Percentin
Hectares
Reserve
2005 Booragoorike 6% 0.8ha
Petr Elis 50% 5.0ha
BullCreek 4% 0.3ha
2006 BlueGum 50%
Bull Creek <1% 3'226‘;?;“""
Haffield 8% <0 1h<';1
Peter Bosci <5% ) 0.1ha
RobWeir 5% '
2007 NoneDocumented
2008/09 WirelessHill 33% 11.9ha
George Welby 13% 0.3ha
2009/10 HarrySandon 25% 1.0ha
Reg Bourke 25% 0.8ha
RonCarroll 33% 1.9ha
2010/14 WirelessHill
Pirey L&kes 3% 2ha
2014/18 WirelessHill <1% 1.32ha
Peter Elis <1% <0.1ha
RichardLewis 90% 3.6ha
2006 -
2018
‘ Total N/A 31.72ha

(Bloomfield, 2019)

Whilst biodiverdty, can be enhanced by the maintenance of a diversty of post-fire ages and
fine- scale mosaics of fire history, two fire scenaios that are potential triggers for
permanent loss of susceptile geciesfrom individual reseves. Theseare:
1 Lage Fres (shge fire events that burn large portions of aresave):
o] Thesecould lead tolocal extinctions of animal gecies that are nothighly mobile
and cannot recolonisefrom nearby but fragmented unburnt reserves (eg. reptiles);
1 RepeatHres(multiple fires burning the sane portions of reservesat high frequency)
o] Thesecoud lead to local extinctions of fire sensitve plant speciesthat require
time between firesto re-establish a seedstore. The most susceptble spedes are
(long lived peremials (rees andshrubs) that arekilled by fre caising 100%
canopy scorch
0 and regenerate only from seedand the seedis stored on the plant (ratherthanin a
soil seedbank).

The speieslistedin Cty of Melville natural areas thatare most susceptble to fires arelistedin
Table 24.
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Table 24 Species Suitable for Monitoring Response to Fire

Most Susceptible to Large Marsupials Macropusfuliginosus Western Grey Kengaroo
Fires Macropusirma Wedern Brush Walaby
Mammalsand Reptiles Front-fanged Demansa psanmophis Yellow-faced Whip Sreke
that are bushland- Sakes Pseidonaja affinis Dugite
dependent and ground-
dwelling and  non- Rhnoplocephdusgouldii GouldQ Hooded Shake
burrowing Notechis scutatus Western Tiger Shake
Goannas Varanusgouldii Gould's Sand Goanna
legleslizads | pepma fraseri Fraser's LeglessLizard
Delma grayii GNJ éeQi&slifard
Lialisburtonis Burton's Sreke-Lizard
Pletholaxgradlis Keeled LeglessLizard
Pygopuslepidopodus Gommon Saly-Foot
Skinks Acritoscincustrilineatum Three-lined Skink
Qenotus audralis Wegern Limestone Ctenotus
Qenotusfallens Sriped Kink
Qenotusimpar Odd-striped Kink
Qenotus lesueairii Sriped Kink
Egenialuctuosa Mourning Skink
Lerista lineata Lined Skink
Morethia lineoocdlata Wedern Pde-flecked Morethia
Morethia obscura Shrubland Paleflecked Morethia
Tiligua occipitalis Wegern Bluetongue
Tiliquarugosarugosa Bobtail
Most Sisceptible to Plants Acada pulchela Pricky Moses
Multiple Fires Banksia sesilis Parot Bush
Trees and Shrubs killed by Beaubrtia elegans
100%fire scorchand store Hakea triurcata Two-leaf Halea
seadsin canopy Jacksonia sternbergiana Sinkwood, Kgpur
Kunza glabresens Spearwood, Pondil

(Wilson and Vdentine, 2009, (Hopkinsand Griffin, 1989)(DBCA, 207)

The plant speges in City of Melville natural areasthat are suxeptible to repeated fires are
listed in Talle 24.

4.3. IntroducedHora

The Envionmental Weed Srategy for Wegern Australia (CAM, 1999a) characterisedthe impacts
of environmental weeds on ecosystem function as induding:

resource competition;

prevention of seedling recruitment;

alteration of geomorphological processs,

alteration of hydrologicalcycle;

alteration of soil nutrient status;

alteration of fire regime;

geneticchanges; and

=4 =4 -4 4 _9a -8 9
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alterations to the abundance of indigenous fauna (for example weeds that ocaupy
extensive areasbetween shrubs, or have dense rooting patterns can inhibit reptile
movement and foraging (Hbw and Dell,1989).

The impacts of environmental weeds at the ecosystem level can be major and long lasting.
(CALM, 1999a), and in Australia weed competition has contributed to the extinction of four
plant speces and is @nsidered amagjor threatto 57 endangered dant speciegEPA,2000).

Weedscan also have significant at level (e.g. high medium or low) and this shauld take into
account both the direct impacts (e.g. whether the spedes forms a monoculture excluding all
native plants) and indirectimpacts,(examplesof whichare provided in Talde 25).

Indirect
Impacts

Altered

groundwater

Water canbe alimiting factor for the growth and survivalof plants and weedscan have a
significant impact on water avalability for native plants. Plant water requirements can

lead to exhaustion of sail moisture resaves above the water table by late summer in

Perth (Dodd and Heddle, 1989a) and some weedsextract very large volumes of water.

Pine trees deplete soil water faster and to a greater degreethan native plants on the

Swan Qoastal Plan, and pine plantations can use 5 times the water of remnant

vegetation (Sdamaet al., 2002). Thereis alsoevidence that trees in generalcan extract

considerable moisture up to a distance from the edge of their canopy of 3-4 timestheir

height (Hamiton, 1996).

Weeds can significantly increasefuel loads and therefore fire risksin bushand. The
control of Veldt Grass (a highly flammable and major weed) with herbicides has
contributed to a reduction in the intensity and rate of spread of fires in Kings Pak
bushland (Dixon et al., 1995).

Table 25 Indirect Impactsto be Considerationsin Prioritisation of Weedsfor Cantrol
Comment

Water canbe a limiting factor for the growth and survival of plants and weeds canhave a
significant impact on water availabiity for native plants. Plant water requirements can
lead to exhaustion of soil moisture reserves above the water table by late summer in Perth
(Doddand Heddle, 1989a)and some weedsextractvery largevolumesof water.

Pinetrees deplete soil water faster and to a greater degree than native plants on the Svan
Coatal Plan, and pine plantations can use 5 times the water of remnant vegetation
(Salameet al., 20(2). There is also evidencethat trees in general can extract considerable
moisture up to a distance from the edge of their canopy of 3-4 times their height
(Hamilton, 1996).

The priorities for the control of high water use weed control canbe further prioritised on
the bads of sites and the relative dependence of the vegetation on groundwater.
Rutherford, Roy and Jbhnson (2006) classfied the dependence of vegetation on
groundwater as:

1 highgroundwater dependency (watertable 0to 5 m below ground level);

1 moderate groundwvater dependency(watertable 5to 10 m below groundlevel);

1 lowgroundwater dependency(watertable 10to 20 m below groundlevel); and

1 little or no groundwvater dependency(watertable greater than 20 m below ground).
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Fire

The details of the drategy for weed control are documented in The Bushire
ManagementStrategy (Qty of Melville, 2016a).

The reduction in the abundance of some weeds can significantly reduce fuel loads in
bushland. The control of Veldt Grass (a highly flammable and major weed) with herbicides
has contributed to a reduction in the intensity and rate of spread of fires in Kings Park
bushland (Dixonet al., 1995).

Of the vasclar plant spedes recorded in the natural areasin the City, 35.8 % (247 of 690
spedes) areweeds. Toplacethis inpergedive, weeds constitute:

T
1

42 8% (232 of 542) of the plant speciesin bushiand in Bold Park (Botanic Gadens and

ParksAuthority, 2010a);

31.6% (150 of 474) of the plant speciesin bushand in Kings Park (Botanic Gadens and

ParksAuthority, 2010b);

115% (172 of 1485) of plant speces recorded in 509 sites on the Southern SwanCoastal
Plan (Gbson et al., 1994); and

9.0% (1209 of 13381) of vascuar plant taxa in Wegern Australia (Western Australian

Herbarium, 2010).

Theweedsimpact ratings for weedsunder the NAAMP of regional and/or national significance
recorded in the City, (taking into accourt invasiveness, impacts and current and potential
distribution,) are listed inTable 26.
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Very
High

Table 26 Weeds of Regional and/ or National Sgnificancerecorded in the Aty of Melville

Dedared Plant Declared Weed of  National DPAW
in dty of Pant National Environmental  Impact
Melville outside of  Spnificance; = Alert List, Rating for
Aty of Swvan
Melvilley Coastal
Plain

Bridal Creeper K K H
Asparagusasparagoides
Lantana K K M
Lantana camara
Tamaisk
Tamarix aphylla
PakersonQ @irse K H
Echum plantagineum
Arum Lily
Zantedeshia aethiopica K H
Blackerry K K H
Rubuslaudatus
One Leaf Cae Tulip K H
Moraeaflaccida
Asparagus Fern
Asparagusaethiopicus K L
CGolden Dodder K M
Cusuta campestris
Madeira Vine
Anredera cordifolia K M
AfricanLove Grass
Eragrostis curvula
(to be mapped and reported with other K H
perennial clumping gasses such as
Perennial Veldt Grass)
Brazlian Pepper K H
Schnusterebinthifolius
Soldiers
Lachenaliareflexa K H
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High Amual umping Grasses

Peaennial Running Grasses

Clmping Geophytes

Giant Grasses

Treesand Shrubs
All not listed above

Medium

All other perennial weeds

Low

All other annual weeds

Bridal Creeper

DedaredPlanty

96 weed species requiring

management and/or control

Weedof National
Spnificance,

71 weed species already
causing significant

agricultural, forestry and

environmental damage

National Environmental
Alert List,

28 weeds in the early stages
of  edablishment  with
potential to become a
signficant threat to
biodiversity if not managed
and amenable to eradication

or containment

Ribuslaudatus

P1Movement Prohibited

: P1Movement Prahibited K
Asparaggusasparagoides
Lantana K
| AntANA CAmArA P1Movement Prahibited
Tamaisk K
Tamarix aphyila P1Movement Prahibited
PaersonQ @irse
. . P1Movement Prahibited
| Echum plantagineum
One Leaf Cae Tulip
Maraea flacida P1Movement Prahibited
Arum Lily P1Movement Prahibited
Zantedeshia aethiopica P4Containment Required
Blaclberr
Y K

Yellow Soldier
Lachenaliareflexa

47



1 Western Australian Agricultural and Related Resources Protection Act 1976
2 Australian Department of the Ervironment, Waer, Heritageand the Arts

A summary of requirements of the Agricutural and Rehted ResourcesProtection Act 1976 is
included inAppendix 1andthe details of codesusedunder the legslationarein Appendix 2.

4.4 . Habtat Loss

The loss and fragmentation of habitat as a result of land clearingignéicant threat to the
long-term viability of some species in urban areas. The Government of Western Australia
(2000) found that since European settlement of the Swan Coastal Plain:

1 approximately half (15 of 33) of the mammalshave becomelocaly extinct, including all
the insectivorous mammal ecies;

1 just under half of the resident birds (excluing sealirds and trans-equatorial migrants)
have decreasedin particular those associated with wetlands, or that have diets based
largely on insects and nectar (as adirect resut of vegeation clearng); and

1 Reptileshave been least affected by urbanisaton and Peth has retained one of the
riches reptle faunas in any major urban areain the world, although with significant
reductions in the lager predators (e.g. goannas andsnakes).

Fragmentation of bushland can result in the leegm declinein species diversity as well as an
immediate loss of species diversity:

1 longterm declinesmay resut from populations of animals becoming more susceptble
to the deleterious effeds of threats suchasfire and introducedfauna becauseof limited
opportunities for immigration from nearby unaffeded areas.Remnants assmall asone
hecare can sipport viable populations of many reptile spedes but this requires active
management of fire andpredators (How and Dell,2000); and

1 some fauna speciesmay be recorded in remnants for some time after surounding areas
are cleareddue to the longevity of individuals,but may not persistin perpetuity due an
inability to produce sufficient offspring. Thereptile recorded in the highest number of
resevesin the Cty, the Boltail (Tiliqua rugosa rugosas an example of a speciesthat
persistsin bushand remnants for same time after urban development but may not be
able to in the longterm (How and Dell, 1994).

The extent of clearing of the vegetation complexes in the City in 2010 are summarised in Table
27.

Table 27 Retention of Vegetation Complexesin the Gty of Melville

a
ottesloe Comple arrakatta Conple

erasma omple
al AnQ S0 antral And S0

Totalpre-1750extent  [333ha 2640ha 23ha 2266ha

Remaining extent

in Bushland Reserves 0.1ha 107ha Oha 143ha
Remaining proportion 0 . . :
in Bushland Reserves 0.0% 4.1% 0% 6.3%

The sresanddistribution of reservesare shown in Map 4.

The critcalamount andtype of habitat required variesbetweenspecies.Forexample:

How and Dell (1994) identified the following speciesas utilising urban gardens and inner city
areasaspart of their habitat:

1 Fence Skink (Cryptoblepharus plagiocephalus);
1 Twotoed Earless Skink (Hemiergis quadrilineata);

1 West coast Foutoed Lerista (Lerista elegans):
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1 Common Dwarf Skink (Menetia greyii); and
1 Marbled Gecko (Phyllodactylus marmoratus).

The threshold core habitat requirement for senstive bird specieson the SwanCaastal Plain is
61% total vegeation cowver within a 2 km area, and this vegetation can existin a number of
sepasate areasratherthanasone large area(Brown et al., 2009).

Loss and fragmentation of habitat due to land cleaiing is managed through a number of
strategic processesoutside the smpe of the NAAMP suchas:
1 land useplanning processes (the Cityof Melville has little unclearedremaining in 2019);

the City ofa St @ XGteénSPIaiAlan Tingay and Assaiaes, 1999) which provided
direcion T2 NJ GKS YIAYyiSylryOS FyR SyKFyOSYSyd 2
managenent outside of natural areas (eg. parkland androad verges);

1 the City of MelvilleStreetscape Strategy;

the City of MelvillePublic Open Space Strategy; and

1 regional ecologicallinkagesidentified by the WAPC (asshown inMap 4).

=

Within natural areas, haitat loss andfragmentation canalsooccurin termsof:

i clearedor bare areas within bushland;
1 decline inbushland condition;
1 lossof specificstructural or floristic componentsof bushand (e.g. hollowsin trees

Cleara@l/bare areas that may require acive management (including recently burnt areas),are
where:

1 there are no native plants or natural litter over areasgreater than 100mz2 (in which a
rectangle with aminimum side of 2 metrescanfit); or

1 the combined cower of weedsand bare ground (bare ground doesnot include large rocks
or natural litter) is geater than 25%for an aea greater than 250m2 (in whicharecange
with a mhimum side of 2 metres canfit).

This iscorsistent with being just below:

f GKS RSTAYAGAZ2Y 2F Wyl iA@S @S3aSarirzyQ I a
O2yaidAaiddziS Y2NB GKIy relaion to2land de&réhcelal 4 keyi O2 ¢
threatening process under the BPBC At 1999 (DSEWPC,2013)

1 the risk from water erosion typicdly significantly increasng where bare ground is nore
than 30%(Moore, 2004);

1 30% weed cower, where the balance is tipping towards weeds (Cason Downes and
Harris, 2009);

1 St SOFrGSR FANB NRal Faaz20AlFliSR gA0GK RSyasS 3N
for 40-60% cower of gras®s, of which 20-50%is dead (3.5tonnes/hectare) (Guld et al.,
2007).

Bushand condition is a measureof vegetation composition, structure and function relative to a

reference state (i.e. within the context of the presence or absenceof threatening processes)at

a patch or landscape(commurity or ecog/stem) scale (Cassa, Downes and Harris, 2009).

Under the NAAMP framework, bushland condition can be used to prioritise works within

reseves (eg. NB@SIASGF A2y 2F W+xSNE t22NXD | NBFa FReatk
LINA2NRAGAT SR 20SN) 2F W+ SNE HodevadDushlandSconditionh iR2 + OSy
not used as a monitoring inddar habitat becatse:
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1 Other more direct quantitative, less sibjective and finer scale meages aremade (eg.
weed oover);

1 Rapid assesment of busHand condition is a qualitative measure (that incorporates
numerous factors in producing a single rating out of 5 to 6 categories) that is prone to
discre@mncieswhere asessors have varying experience and familiarity with the range of
vegetation typesand ecologcal processesin anares;

1 Theappropriate spatial sale for meaauring bushland is likely to often be larger than the
scaleof natural area management in the City of Melville. In the southwest of WA,
condition ratings have been routinely applied to the 10 m x 10 m quadrats (asflora data
was captured at this scde), but the DBCA has moved towards as®ssig condition at a
larger scaleof 25 m x25 m areas(Cassa, Downesand Harris, 2009). This better refleds
natural heterogenety in vegetation structure andthe scale of ecolodcal process baig
captured.

Treehollows are a structural component of bushland that are critical to a number of spedes.
Fauna maype classiied aseither obligate or opportunistic hollow-users,but it canbe difficult to
determine whichspeciesbelong because this can depend upon geographic location, climate
and season (with many speciesonly using hollows for breeding) (Gbbons and Lindenmayer,
2002). The speciesmog sensitive to loss of habitat trees inthe Cty were those using tree
hollows for nests and considered to be resident and/or breeding in the Cty (and exclding
species that seanally migrate into the City but breed elsewhere or are considered
vagrants/infrequent vistorg/locally extinct). Thefocuson specieghat breed localy aligns with
advice from DBCA (2011) / | NJ/ I 6 & Q &is uhliRel9 fo luse 2rgficial hollows outside its
breeding area(and improving feeding'r ooging habitat is more important in theseareas). Data
is avalable on birds likely to be breeding in the City. However, few studies have been
undertaken of bats on the SwanCaastalPlan (Wilson and Valentine, 2009). Fa the purposesof
the NAAMP, all but one bat isassimed to breedin the vicinity (if present) asmany arelikely to
be resdent all year-round given that many microbats hibernate during winter (Nevill, 2005).
The White-striped Bat is not asaimed to breed localy; it does not hibernate (Kitchener and
Hudson, 1982) and migrates upto 1200 km north overwinter (Bulen and McKenzie, 2005).

The aimal Pecies istedin City of Melville natural areas hat are most susceptible to habitat
loss ae listedin Tabe 28.
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Table 28 Species Sutable for Monitoring Responseto Habitat Loss

Characteristics Group Fecies
Eg:i;ngrr:rﬁgﬁg large Marsupials Wedern Grey Kangaroo Macropusfuliginosus
Wedern Brush Walaby Macropusirma
Mammals Southern BrownBandicoot Isoodon obesuusfusciventer
Bush Rat Ratusfuscipes
Honey Passun Tarspesrostratus
Brushttailed Possum Trichosurusvulpecula
Birds Gommon Bronzewing Phapschalcoptera
Red-capped Parrot Purpureicephausspurius
Flendid Fairy-wren Malurussplendens
Yellow-rumped Thornbill Acanthizachrysorrhoa
Saiet Robin Petmicaboodang
Inland Thornbill Acanthizaapicalis
Wegern Thornbill Acanthizainornata
Grey Shrike-thrush Qolluricinda harmonica
Tree Martin Hirundo nigricans
New Hdland Honeyeater Phylidonyrisnovaehollandiae
Wesgern Spinebill Acanthorhynchussuperciliosus
Wegern Wattlebird Anthochaga lunulata
Shakes Gommon Beaked Blind Shake Ramphotyphlopswaitii
Southern Blind Shake Ramphotyphlopsaudralis
Bladk-naped Shake Nedapsbimacuatus
Blad-striped Shake Nedapscalonotos
Wedern Tiger Shake Notechisscutatus
Yellow-faced Whip Srake Demansga psammophis
Dugite Pseidonaja affinis
GouldQ Hooded Shake Rhinoplocephdusgouldii
Charactristics Group Yecies
Speciesthatareresident | g, Gould's Wattled Bat Chdinolobusgouldii
and/or breed in Ciy and
require tree hollows of] Chocdate Wattled Bat Chdinolobusmorio
loose bark for nesting Wegtern False Pipistrelle Falsistrellusmackenziei
and/or roosting
Lesse Long-eared Bat Nydaophilusgeoffroyi
Gould's Long-eared Bat Nyaophilusgouldii
Greater Long-eared Bat Nydophilusmajor
Southern Forest Bat Vespdelusregulus
Birds Audralasian Shoveler Anasrhynctotis
AugdralianRingneck Phtycercuszonarius
Galah Cacatuaosdcapilla
Little Corella Cacatuasanguinea
Padfic BlackDuck Anassuperciliosa
Pink-eared Duck Malacorhynchusmemtranaceus
Ranbow Lorikeet Trichoglossushaemabdus
Red-cgpped Parot Phtycercusspurius
Sacred Kingfisher Todiramphussandus
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Sriated Padalote Pardalotus striatus
Tree Martin Hirundo nigricans
Speugs recorded only Plants Limesone Marlock Eucdyptusdedpiens subsp.dedpiens
once in natural area, and
that reserve being small, Acada ?tetragonocarpa
largely not bushland Woody Pear Xylomelumoccidentale

Within natural areas,the threat from habitat lossand fragmentation canbe managed through
a Reregefation Strategy (see secion 5.4) that:

T

increaseghe size of meta-popuations (groups of spatially sepasted sibpopuations of
animals or plants that may function as a single popuation due to occasonal
interbreeding through migration of individuals or dispersalof seed or pollen) for plants
and animalswith restrided dstributions andabundance;

introduces redundancy by esteblishing additional individuals or populations for plants
and animalswith restricted dstributions andabundance;

increaseghe effective size of core habitat of and/or size of populations by increasig the
proportion of better condition vegetation in resaves; and

provides substitutes for specifc habitat components (e.g. the provison of nest boxesin
the absenceof an alequate tree hollows).

4.5. IntroducedFauna

Theimpacts of introduced animals upon biodiversity that have been identified by Sdeltema
(1995a and/ or the Wedern Australian Environmental Protection Authority (2007) include:

T

=A =4 =4 -4 4

predation of native fauna;

competition with native fauna forfood and habitat;

degradation of watercourses waterholes;

grazing of native flora/sedls;

spreadof weeds, dseaseand pathogens;and

soil disturbancethrough trampling and diggng/ degradation of sail structure.

Theimpactsof feral animals aresignificant:

1

foxes, cats and sometimes rabbits have been implicated as a cause in most of the 22
mammal extinctions in Australia (Low, 1996);

foxes are considered a threat Australia to 14 species of birds, 48 mammals, 12 reptiles
and 2 amphibians (DEWHA, 2008c)

competition and land degradation by rabbits may affect 156 threatened species in
Australia including 13 mammals, 19 birds, 2 reptiles, 121 plant species anect ins
species (DEWHA, 2008a)

feral cats are considered a threat in Australia to 35 species of birds, 36 mammals, 7
reptiles and 3 amphibians (DEWHA, 2008b

Rainbow Lorikeets, which are bigger and markedly more aggressive than the native
Western Rosella, arlikely to outcompete and displace Western Rosellas in south
western Australia (Olsen, Silcocks and Weston, 2006).
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TheVeryHigh impact of introducedfauna (of regond and/or national significance) recorded in
the City, ae listed in Tale 29.

Table 29 Very High Impact Introduced Animals

Declared Animal KeyThreatening Process Vertebrate PestAnimal of

(253 species requiring (19 processes subject to National Sgnificance
control or management) Threat Abatement Pans)  (11species)

Feral Cat BExcluded from .

Felis catus Declaration Predation by Feral Cas K

European Wild Rebbit A5 - Reduce/ control (when | Competition and  land K

Orydolaguscuniculus at large/ runningwild) degadation by rabbits

Fox Predation by European Red

i peslEs A5 - Reduce/ control Fox K

TheHigh impact of introduced fauna (of regonal and/ or local significance) recarded in the City,
are listedin Talte 31.

Table 30 HighImpact Introduced Animals

Animal Rationale for Listing asHigh Impact

Feral bees have become an increasing threat to our native hollow-dwelling fauna,

European Bee particularly black cockatoc, through competition for sutable hollows, and possiby also

Apismelifera competition for nectar (Wegern Audralian Museum, 2010.

Thisfish is native to fresh esuarine water of central-eastern seaboard of South America.
Worldwide it is not common and has only become well-esablished in south-western

One-spot Livebearer )
Audralia (Maddern, 2008).

Phalloceros caudimacuatus

One-spot Livebearers are not listed in Western Australia but are listed asa noxious
speciesin New South Wales

Atotal of four foxeswere trapped in 2018-19 cortrol program .Foyxeswere caught in KenHurst
and Bblckwall Reach Reserves. A low density of foxesare in KenHurst, Pihey Lakes and Padnt
Walter/Bladkwall Reach Re®rves and they are moving in and out of these reserves. They
infrequently vist Quenda, Booragoon Lake, Blue Gum Lakeand Bull Cre=k reserves. No active
fox dens wee recorded. (Terrestrial Ecog/stems 2019)

Catswere present in reasorable densities in Blue Gun Lake, Bull Oreek Reserve, Boaagoon

Lake, WalHugresand Harry Sandon Re®rves. Many of thesecatsare owned and are allowed to

roam beyond the2 6 Y SNB QNB a A RSy OS a-tangagldofriesicRasvifl contidudg T NB S
to be an issie without stronger erforcement of the Cat Act 2011 by the Ciy. (Terrestrial

Emsysems 2019)

In 2010, Wynn (2010) hasnoted that rabbits are presentand subject to cortrol by the Cityin the
followingfour reseves:

T KenHurst 1 Quenda Wetland

1 Pheylakes 1 WirelesgHil

The réeaseof RHD/2 K5 inspring 2018 has tad a localised mpact on the abundance of rabbits

in the Ciy of Melville reserves, hut a low dengty of rabbits is stillpresent in Phey Lakes and
Blackwall
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ReachResaves. These rabbits areliving above the suface (i.e.under vegetation) instead of
diggng and living in warens(Terrestrial Ecog/stems 2019)

Thenine introducedbirdsin Path listed by VanDelft (VanDelft, 1997), whichwere estalished
asearly as1897, ae:

1 Laughing Kookahurra 1 Sulphu-crestedCockaoo

1 RockDove i Ranbow Lorikeet

1 Laughing Turtle-Dove 1 Rel-browed Fnch

1 Sootted Turtle-Dove 1 Chesinut-breaged Mannikin.
1 Longhbilled Gorella

Of these, the four birds that would compete with native birds for use of tree hollows for nests
are:

1 Laughing Kookahurra 1 Sulphu-crestedCockaoo

1 Longhbilled Caella 1 Ranbow Lorikeet
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Atotal of 64 bee hives were located and removed by contradors to the Cty in the 2018-2019
treatment year (NatsyncEvironmentd, 2019). The following reserves were monitored for

hives:

1 Attadale Resave (West) 1 George Welby Park 1
1 BaemanPark 1 Harry Sadon Resave 1
T Blue Qum Lake 1 Harry Stckland Park i
1 Booragoon Lake T KenHurstPark
1 Bull Creek Park 1 PeerBosciPak 1
1 CamwathaBushand 1 Phillip Jane Park 1
1 Dudley Hatree Park 1 Pieylakes 1
1 Dougas FeemanPark 1 Heathcote Re®rve
1 Espanade Faeshae 1 Pdnt Waker/Blakwall

and ThomasMiddleton ReachReseave

Re®rve 1 Quenda Wetland

Reg Bourke Parl
Ridhard Lewis Parl
Robert Weir/ Peer Ells
Park

Ron Caroll

Wal HigesPark
WirelessHill

Onre-spot Livebeaers are introducedfish that are widely distributed in waterways of the Perth
Metropolitan Area having been recorded along the Swan, Caning and Wungorg Rovers
between Bull Creek, Bayswater, Leanurdie Brook, Wungorg Re®rvoir (Maddern, 2008). One
spot Livebearers are likely to displace native fish through direct competition rather than
predation (Morgan et al., 2004) and an indication of the abundance of thesefish canreach is
that a total of 47,934 individuals were removed from Bull Cre=k, at a mean density of

approximately 56 fish/m2, by Morgan and Bedty (2006).

FeralDogs (Canis lupus familiarigre mentioned in the management plans for some reseves,
but are likelya lower risk than the other feral animalsdisaussedabove. Thereare no records of
the prevalence of feraldogsin natural areas irthe Gty (Boomfield, 2019).
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