Bush Forever Site Description (from Bush Forever Volume 2 Government of WA 2000), for the Maps see Volume |

NEERABUP NATIONAL PARK, LAKE NOWERGUP NATURE
RESERVE AND ADJACENT BUSHLAND, NEERABUP

Boundary Definition: protected area/bushland (part taken to cadastre) boundary

SECTION 1: LOCATION INFORMATION

Bush Forever Site no. 383 Area (ha): bushland 1736.] (Site also includes open water.)
Map no. 19, 20,27, 28

Map sheet series ref. no. 2034-1 SW, 2034-1V NE, 2034-1V SE

Other Names: not known

Local Authorities (Suburb): Shire of Wanneroo {Neerabup, Carabooda, Nowergup, Clarkson, Tamala Park), City
of Joondatup (Kinross, Neerabup)

Includes CALM Managed Land: Reserve 27575 (National Park), Reserve 24581 {Conservation of Flora and
Fauna)

System 6 (1983): M6 area of bushland goes beyond System area boundaries, all bushland described

SECTION 2: REGIONAL INFORMATION

LANDFORM AND SOIL

Spearwood Dunes

Sands derived from Tamala Limestone (Qts: $7)

Tamala Limestone {Qtl: LS}, 1.§2)

Wetlands (within the Spearwood Dunes)

Holocene Swamp Deposits (Qhw: Cps)

VEGETATION AND FLORA

Vegetation Complexes
Spearwood Dunes
Karrakatta Complex - Central and South
Cottesloe Complex — Central znd South
Wetlands
Herdsman Complex

Floristic Community Types: *not sampled, types inferred
Supergroup 2: Seasonal Wetlands
*87  Northern woodlands to forests over tall sedgelands alongside permanent wetlands
Supergroup 4: Uplands centred on Spearwood and Quindalup Dunes
24 Northern Spearwood shrublands and woodlands
28 Spearwood Banksia attenuata or B. attenuata — Eucalyprus woodlands
*26a  Melaleuca huegelii — M. acerosa shrublands on limestone ridges
*27  Species-poor mallees and shrublands on limestone

WETLANDS
Wetland Types: lake, sumpland
Natural Wetland Groups
Spearwood Dunes
Yanchep (8.1)
Wetland Management Objectives: Conservation (66.7ha)
Swan Coastal Plain Lakes EPP: <53.1ha + 1.8ha + 0.8ha + <10.9ha = 57.5ha (total)

THREATENED ECOLOGICAL COMMUNITIES
Not assessed, Not determined, Endangered (floristic community type 26a)

SECTION 3: SPECIFIC SITE DETAIL
Landscape Features: limestone ridge, open water, vegetated wetland, vegetated uplands
Vegetation and Flora: limited survey (part Site — DEP 1999, EPA and WAWA 1990 (L.ake Nowergup NR),
Gibson et al. 1994 {(Neer 11) (Lake Nowergup NR), Gibson ez al. 1994 (Neer 1-10, 20-23) (Neerabup NP),
Semeniuk, V&C Research Group 1991a (Neerabup NP)); detailed survey (part Site - Keighery, BJ, er ai. 1997b
(Neerabup NP))
Structural Units: mapping (EPA and WAWA 1990, Keighery, BJ, e al. 1997b, Semeniuk, V&C Research
Group 1991a)
Uplands — Sands derived from Tamala Limestone: Eucalypius gomphocephala Woodland to Open Forest;
Eucalyptus marginata Woodland to Forest generally over Banksia woodland; Woodlands dominated by Banksia



Bush Forever Site Description (from Bush Forever Volume 2 Government of WA 2000), for the Maps see Volume |

atienuata, B. menziesii, Allocasuarina fraseriana and Nuytsia Soribunda and combinations of these; Jucksonia
sternbergiana Low Forest
Uplands — Tamala Limestone; Shrublands to Open Low Heath dominated by Xanthorrhoea preissii, Hakea
trifurcata, Calothamnus quadrifidus, Melaleuca systena, Dryandra sessilis var. cygnorum, Melalenca huegelii
and Acacia lasiocarpa and combinations of these
Wetlands: Eucalyptus rudis Open Forest; Eucalyptus rudis and Banksia littoralis Forest, Melaleuca
rhaphiophylla Low Closed Forest to Low Woodland; Acacia saligna Low Open Forest; Typha Closed Sedgeland;
Baumea articulata Closed Sedgeland; mixed Closed Sedgeland to Sedgeland
Scattered Native Plants: not assessed
Vegetation Condition: >85% Very Good to Excellent, <15% Good to Degraded, with areas of severe localised
disturbance
Total Flora: 315 native taxa, 66 weed taxa (Keighery, B, ez al, 1997b plus four records from EPA and WAWA
1990) (estimated >85% expected flora)
Significant Flora: Lepidium pseudohyssopifolium (1), Jacksonia sericea (3), Stylidium maritimum (3), Hibbertia
Spicata subsp, leptotheca (3, endemic to Tamala Limestone); Conostylis candicans subsp. calcicola,
Ricinocarpus glaucus, Hemiandra pungens (dune form), Alyogyne huegelii var. glabrata, Baeckea robusta subsp.
nov. {perhaps a local variant of a widespread species), Nemcia reticulatum (coastal form), Grevillea crithmifolia,
Hakea lissocarpha, Persoonia comata (at southern end of range), Petrophile serruriae subsp. nov., Leptomeria
empetriformis, Glischrocaryon aurewm, Lechenaultia linarioides, typical Tamala Limestone Taxa: Keighery, BJ,
et al. 1997 — Grevillea preissii, Diplopeliis huegelil var. huegelil, Eucalyptus foecunda, Pimelea calcicola,
Trymalium ledifolium var. ledifolium, Stylidium Junceum (limestone variant), Astroloma microcalyx, Caladenia
longicauda subsp. calcigena ms, Schoenus lanatus, Petrophile serruriae subsp. nov (GIK 11421), Leptomeria
empetriformis
Fauna: multiple surveys for birds (56 species) (RAOU 1996 D, 9 visits; Dell et al, 1998), native mammals (4
species) (CALM 1993), reptiles (19 species) and amphibians (2 species) (B. Maryan and D. Robinson pers. comni.).
Significant populations of insectivorous passerine birds including Splendid Fairy-wren, Broad-tailed, Western and
Yeiflow-rumped Thornbilis, Weebill, White-browed Scrubwren, Scarlet Robin, Golden Whistler and Grey Shrike-
thrush. Lake Nowergup has large numbers of waterfowl (D. Lamont pers. comm. IN: EPA. 1990). Significant bird
species: calegory 1 (13, category 3 (12) and category 4 (7). Significant mammal species: Honey Possum and Western
Brush Wallaby. Significant reptile species: Carpet Python (Morelia spilota)
Linkage: adjacent bushland to the north, south (Site 299, across road), east and west (Site 323, through bushland to
Site 397); part of Greenways 35, 2, 5 (Tingay, Alan & Associates 1998a); part of a regionally significant contiguous
bushland/wetland linkage (Part A, Map 7)
Other Special Attributes: contains five regional floristic groups; recommended for protection in the study of City
of Wanneroo bushland (Trudgen 1996); includes core of areas recommended for conservation by Semeniuk, V&C
Research Group (1991a); part of a regionally significant contiguous bushland/wetland linkage (Part A, Map 7)

SECTION 4: INTERNATIONAL AND NATIONAL SIGNIFICANCE
Entered in the Register of the National Estate (Neerabup National Park and Nowergup Lake Fauna Reserve); subject
to protection under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999

SECTION 5: SELECTION CRITERIA AND RECOMMENDATIONS

Criteria: Representation of ecological communities, Rarity, Maintaining ecological processes or natural systems,
General criteria for the protection of wetland, streamline and estuarine fringing and coastal vegetation
Recommendation: Part A: Site with Some Existing Protection; the existing purpose, care, control and management
of Reserves 27575 and 24581 is endorsed. Part B: Proposed Parks and Recreation Reservation. Part C: Other
Government Lands Mechanism (see Table 3, Volume .
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NEERABUP NATIONAL PARK, LAKE NOWERGUP NATURE RESERVE AND

ADJACENT BUSHLAND, NEERABUP

Boundary Definition: protected area/bushland (part taken to cadastre) boundary

SECTION I: CADASTRAL INFORMATION

(Lots, locations and derived information 1o be updated in the public submission period)

Bushplan Sife no. 383

Map no. 18, 25, 26, 31, 32

Map sheet series ref. no. 2034-1 SW, 2034
IV NE, 2034-1V SE, 2034~V SE

System 6 (1983): M6 area of bushland goes beyond System area boundaries, all bushland described

Other Names: not known

Local Authorities (Suburb)

Shire of Wanneroo (Neerabup, Carabooda, Nowergup,
Clarkson, Tamala Park), City of Joondalup (Kinross,
Neerabup)

e

Ownership Categories”
State Government, Private (including commercial
organisation), Local Government

CALM Managed Land

SECTION 2: REGIONAL INFORMATION

LANDFORM AND SOIL

Spearwood Dunes

Sands derived from Tamala Limestone (Qts: §7)
Tamala Limestone (Qtl: LS1, LS2)

Wetlands (within the Spearwood Dunes)
Holocene Swamp Deposits (Qhw: Cps)

VEGETATION AND FLORA
Vegetation Complexes
Spearwood Dunes
Karrakatta Complex — Central and South
Cottesloe Complex — Central and South
Wetlands
Herdsman Complex

Area (ha): total 1858.3 (includes open waier); bushland
1717.2

Zoning

MRS: Parks and Recreation, Rural, Urban, Other Major
Highways, Important Regional Road, Public Purposes-
Water Authority of WA

TPS: Rural, Landscape, Parks and Recreation.
Lot/Location/Reserve numbers (Purpose),
Street name

1,2, 3,12, 14, 3323, 6270, 6764, 6765, 9245, 10313,
11533, 11607 Wannerco Rd; 10313 Lukin Dr; 52, 3323,
9538, 9630 Burns Beach Rd; 19, 3323 Connolly Dr; 3, 4
Gibbs Rd; 11 Joondalup Dr; Crown; 12, 52, 70, 13712,
12520 street not identified

Crown Reserve

Reserve 27575 (National Park), Reserve 24581
{Conservation of Flora and Fauna)

Fioristic Community Types: *not sampled, types inferred

Supergroup 2: Seasonal Wetlands

*S7 Northern woodlands to forests over tall sedgelands alongside permanent wetlands
Supergroup 4: Uplands centred on Spearwood and Quindalup Dunes

24 Northern Spearwood shrublands and woodlands

28 Spearwood Banksia attenuata or B. attenuata — Eucalyptus woodlands
*26aMelaleuca huegelii — M. acerosa shrublands of limestone ridges

*27 Species poor mallees and shrublands on limestone

WETLANDS

Wetland Types: lake, sumpland

Natural Wetland Groups
Spearwood Dunes
Yanchep (5.1)

Wetland Management Objectives: Conservation (66.7ha)
Swan Coastal Plain Lakes EPP: <53.1ha + 1.8ha + 0.8ha + <10.9ha = 57.5ha (total)

THREATENED ECOLOGICAL COMMUNITIES
Not assessed, Not determined

December 1998



SECTION" 3: SPECIFIC SITE DETAIL
Landscape Features: limestone ridge, open water, vegetated wetland, vegetated uplands
Vegetation and Flora: detailed survey (part Bushplan Site, Neerabup NP — Keighery, B, e al. 199'7b); limited
survey (part Bushplan Site, L.ake Nowergup NR — EPA and WAWA 1990, Gibson et al. 1994 (Neer 1-11, 20-23);
part Bushplan Site, Neerabup NP —Semeniuk, V&C Research Group 1991a)
Structural Units: mapping (EPA and WAWA 1990, Keighery, B, et al. 1997b, Semeniuk, V&C Research
Group 1991a) '
Uplands - Sands derived from Tamala Limestone: Eucalyptus gomphocephala Woodland to Open Forest;
Eucalyptus marginata Woodland to Forest generally over Banksia woodland; Woodlands dominated by Banksia
attenuata, B. menziesii, Allocasuarina fraseriana and Nuytsia floribunda and combinations of these; Jacksonia
sternbergiana Low Forest
Uplands - Tamala Limestones: Shrublands to Open Low Heath dominated by Xamthorrhoea preissii, Hakea
trifurcata, Calothamnus quadrifidus, Melaleuca acerosa, Dryandra sessilis var, cygnorum, Melaleuca huegelii and
Acacia lasiocarpa and combinations of these
Wetlands: Eucalyptus rudis Open Forest; Eucalyptus rudis and Banksia littoralis Forest; Melaleuca rhaphiophylla
Low Closed Forest 1o Low Woodland; Acacia saligna Low Open Forest; Typha Closed Sedgeland; Baumea
articulata Closed Sedgeland; mixed Closed Sedgeland to Sedgeland
Scattered Native Plants: not assessed :
Vegetation Condition: >85% Very Good to Excellent, <15% Good to Degraded, with areas of severe
localised distarbance .
Total Flora: 315 native taxa, 66 weeds (estimated >85% expected flora) (Keighery, BJ, et al. 19976 plus four
records from EPA and WAWA 1990) '
Significant Flora: Lepidium pseudohyssopifolium (1), Jacksonia sericea (3), Stylidium maritimum (3},
Hibbertia spicata subsp. leptotheca (3, endemic to Tamala Limestone); Conostylis candicans subsp. calcicola,
Ricinocarpus glaucus, Hemiandra pungens (dune form), Alyogyne huegelii var. glabrata, Baeckea robusta subsp.
nov. (perhaps a local variant of a widespread species), Nemcia reticulatum (coastal form), Grevillea crithmifolia,
Hakea lissocarpha, Persoonia comata (at southern end of range), Petrophile serruriae subsp. nov., Lepfomeria
empetriformis, Glischrocaryon aureum, Lechenaultia linarioides; typical Tamala Limestone Taxa: (Keighery, B,
et al. 1997b) — Grevillea preissii, Diplopeltis huegelii, Eucalyptus foecunda, Pimelea calcicola, Trymalium
ledifolium subsp. ledifolium, Stylidium junceum (limestone variant), Astroloma microcalyx, Caladenia
longicauda subsp. calcigena ms, Schoenus lanatus, Petrophile serruriae subsp. nov (GJIK 11421), Leptomeria
empetriformis = - _
Fauna: surveyed by RAOU (1996 D), 9 visits, and Dell ef al. (1998) for birds (56), CALM (1993} for native
mammals (4) and by B. Maryan and D. Robinson (pers. comm.) for reptiles (19) and amphibians (2), Significant
populations of insectivorous passerine birds including Splendid Fairy-wren, Broad-tailed, Western and Yeliow-
rumped thornbills, Weebill, White-browed Scrubwren, Scarlet Robin, Golden Whistler and Grey Shrike-thrush. Lake
Nowergup has large numbers of waterfowl (D. Lamont pers, com, IN: EPA 1990). Significant bird species: category
1 (1), category 3 (12) and category 4 (7). Significant mammal species: Honey Possum and Western Brush Wallaby.
Significant reptile species: Carpet Python (Morelia spilota)
Linkage: adjacent bushland to the north, south (BS299, across road), east and west (BS323, through bushland to
BS397); part of proposed Greenways 36, 2, 5, 42 (Tingay, Alan & Associates 1997a); part of a regionally
significant contiguous bushland/wetland linkage (Volume 2A, Map 8)
Other Special Attributes: contains six regional floristic groups; recommended for protection in the study of
City of Wanneroo bushland (Trudgen 1996); inciudes core of areas recommended for conservation by Semeniuk,
V&C Research Group (1991a); part of a regionally significant contiguous bushland/wetland linkage (Volume 2A,
Map 8)
SECTION 4: INTERNATIONAL AND NATIONAL -SIGNIFICANCE
Listed on the Register of the National Estate
SECTION 5: SELECTION CRITERIA AND RECOMMENDATIONS
Criteria: Representation of ecological communities, Rarity, Maintaining ecological processes or natural systems,
General criteria for the protection of wetland, streamline and estuarine fringing and coastal vegetation
Opportunities and/or Constraints
Opportunities: Bushplan Site/part Bushplan Site subject to Swan Coastal Plain Lakes EPP; location of
Scheduled Fauna, conservation category wetlands; under MRS Parks and Recreation Reservation and TPS
Landscape Zoning and Parks and Recreation Zoning, Crown Reserve
Constraints: private land; undér MRS Urban Zoning, MRD regional road requirements, Priority and General
Mineral Resource Area (limestone), mining tenement M70/717 (General Building Co. Pty Ltd) for limestone
roadbase
Recommendation: The existing purpose, care, control and management of Reserves 27575, 24581 is endorsed.
The most appropriate mechanism for the protection of the remainder of this Bushplan Site be considered through the
public comment period in consultation with the land owner(s). This may include parts for which: The Bushplan
Site be reserved for Parks and Recreation in the Metropolitan Region Scheme, purchased and added to Neerabup
National Park. '

December 1998 Perth's Bushplan = 277
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5 Update - Floristic Community Type Mapping Information DRAFT ONLY

AREA INFORMATION
System 6 Area (C or M) or Update Area (Update)

Conservation Area

Nature Reserve

Reserve No

Reserve No ‘

Local Government

Reserve No

Other

Proposed Conservation Areas

Local Government

Reserve No

Other

Conservation Area

Nature Reserve

Reserve No

National Park

Reserve No

Local Government

Reserve No

Other

AREA

Total Area hectares

Completely Degraded hectares

comments:

AREA MAPPED FLORISTIC UNITS Boundaries: System6 CALM

Units | Site (Condition) Code Bound | Area (ha) | Areatha)

Boundaries determined bv use of

aerial photograph »t Losog s ]

orthophoto

vegetation map

soil map




FOR INTERNAL USE ONLY from Gibson et.al 1994

CONTACT DR N. GIBSON CALM WOODVALE for further information.
Flora list for M (extracted from Swan Coastal Plain database, Neer sites 1 -11, 20-23, 2/1995).

Department of Environmental Protection System 6 Update: Site Based Flora
List ML Neerabup National Park
(extracted from the CALM Swan Coastal Plain database, Neer sites 1-11, 20-23, 2/95)

Amaranthaceae
Piilotus drummondii
Ptilotus manglesii

Anthericaceae
Caesia micrantha
Chamaescilla corymbosa
Corynotheca micrantha
Dichopogon capillipes
Sowerbaea laxiflora
Thysanotus manglesianus
Thysanotus multiflorus
Thysanotus patersonii
Thysanotus sp. manglesianus/patersonii scps
Thysanotus sparteus
Tricoryne elatior

Apiaceae
Daucus glochidiatus
Eryngium pinnatifidum subsp. pinnatifidum scps
Homalosciadium homalocarpum
Hydrocotyle callicarpa
Hydrocotyle diantha
Hydrocotyle hispidula
Hydrocotyle sp. scps
Trachymene pilosa
Xanthosia huegelii

Asparagaceae
*  Myrsiphyllum asparagoides

Asteraceae

Asteridea pulverulenta

Carduus pycnocephalus

Cirsium vulgare

Conyza albida

Hypochaeris glabra

Lagenifera huegelii

Millotia tenuifolia

Podolepis gracilis

Quinetia urvillei

Siloxerus humifusus

*  Sonchus asper
Sonchus hydrophilus

* Sonchus oleraceus

* Urospermum picroides

* Ursinia anthemoides
Waitzia suaveolens

EEE -

Brassicaceae

* Brassica tournefortii

* Heliophila pusilla
Stenopetalum robustum



FOR INTERNAL USE ONLY from Gibson et.al 1994

CONTACT DR N. GIBSON CALM WOODVALE for [urther information,
Flora list for M (extracted from Swan Coastal Plain database, Neer sites 1-11, 20-23, 2/1995).

Campanulaceae
Wahlenbergia preissii

Caryophyllaceae

* Cerastium glomeratum
* Minuartia hybrida

* Petrorhagia velutina

Casuarinaceae
Allocasuarina fraseriana
Allocasuarina humilis

Centrolepidaceae
Centrolepis drummondiana

Chenopodiaceae
Rhagodia baccata subsp. baccata

Colchicaceae
Burchardia umbellata

Crassulaceae
Crassula ¢olorata
Crassula pedicellosa

Cyperaceae
Carex preissii
Isolepis cernua

* Tsolepis marginata

Lepidosperma "coastal terete” scps (BIK&NG 231)
Lepidosperma angustatum
Mesomelaena pseudostygia
Schoenus clandestinus
Schoenus curvifolius
Schoenus discifer
Schoenus lanatus
Tetraria octandra

Dasypogonaceae
Acanthocarpus preissii
Calectasia cyanea
I.omandra caespitosa
Lomandra hermaphrodita
Lomandra maritima
Loomandra preissit
Lomandra sericea
Lomandra suaveolens

Dilleniaceae
Hibbertia aurea
Hibbertia hypericoides
Hibbertia spicata subsp. leptotheca

Droseraceae
Drosera erythrorhiza
Drosera macrantha



FOR INTERNAL USE ONLY from Gibson et.al 1994

CONTACT DR N, GIBSON CALM WOODVALE for further information.
Flora list for M (extracted from Swan Coastal Plain database, Neer sites 1 -11, 20-23, 2/1995).

Drosera menziesii
Drosera menziesii subsp. penicillaris

Epacridaceae
Astroloma ciliatum
Astroloma pallidum
Conostephium pendulum
Conostephium sp. scps
Leucopogon parviflorus
Leucopogon polymorphus
Leucopogon propinquus
Lysinema ciliatum

Euphorbiaceae
Phyllanthus calycinus
Poranthera microphylla

Geraniaceae
* Geranium molle
* Pelargonium capitatam
Pelargonium littorale

Goodeniaceae
Lechenaultia linarioides
Scaevola canescens
Scaevola repens var. repens

Haemodoraceae
Anigozanthos humilis
Conostylis aculeata
Conostylis candicans
Conostylis setigera
Haemodorum laxum
Haemodorum sp. scps
Phlebocarya ciliata

Haloragaceae
Glischrocaryon aureum

Iridaceae

*  Gladiolus caryophyllaceus

* Homeria flaccida
Orthrosanthus laxus

* Romulea rosea

Juncaginaceae
Triglochin calcitrapum
Triglochin centrocarpum
Triglochin sp. scps

Lauraceae
Cassytha glabella
Cassytha racemosa

Loranthaceae
Nuytsia floribunda

o



FOR INTERNAL USE ONLY from Gibson efal 1994

CONTACT DR N. GIBSON CALM WOODVALE for further information.
Flora list for M (extracted from Swan Coastal Plain database, Neer sites 1 -11, 20-23, 2/1995).

Mimosaceae
Acacia cyclops
Acacia lasiocarpa
Acacia pulchella
Acacia rostellifera
Acacia saligna
Acacia truncata
Acacia willdenowiana

Myrtaceae
Calothamnus quadrifidus
Calothamnus sanguineus
Calytrix flavescens
Eucalyptus calophylla
Eucalyptus gomphocephala
Eucalyptus marginata
Melaleuca acerosa
Melaleuca huegelii

Orchidaceae
Caladenia "georgei" scps
Caladenia flava
Caladenia latifolia
Caladenia sp. scps
Cyrtostylis sp. scps
Diuris longifolia
Elythranthera brunonis
Eriochilus dilatatus
Leporella fimbriata
Lyperanthus nigricans
Prasophyllum fimbria
Prasophyllum sp. scps
Prerostylis "seratera” var robusta scps
Pterostylis aff. nana scps
Pterostylis brevisepala ms sthest
Pterostylis sanguinea
Pterostylis sp. scps
Pterostylis vittata
Thelymitra sp. scps

Orobanchaceae
*  QOrobanche minor

Papilionaceae

Bossiaea eriocarpa
Daviesia divaricata
Daviesia nudiflora
Daviesia triflora
Gompholobium tomentosum
Hardenbergia comptoniana
Hovea trisperma var. trisperma
Isotropis cuneifolia
Jacksonia sternbergiana
Nemgcia capitata
Templetonia retusa

* Trifolium campestre

* Trifolium dubium



FOR INTERNAL USE ONLY from Gibson et.al 1994

CONTACT DR N. GIBSON CALM WOODVALE for further information.
Flora list for Mz (extracted from Swan Coastal Plain database, Neer sites 1 -11, 20-23, 2/1995).

* Trifolium glomeratum
* Trifolium sp. scps
*  Vicia sativa

Phormiaceae
Dianella revoluta

Poaceae
*  Aira caryophyllea
Aira sp. scps
Avena barbata
Briza maxima
Briza minor
Bromus diandrus
Bromus sp. scps
Danthonia occidentalis
Dichelachne crinita
Ehrharta calycina
Ehrharta longiflora
Holcus setiger
Lagurus ovatus
Microlaena stipoides
Pentaschistis airoides
Poa drummondiana
Poa porphyroclados
Stipa compressa
Stipa flavescens
Vulpia myuros
Vulpia sp. scps

* ¥ ¥ ¥ ¥ I A

* ¥

Polygalaceae
Comesperma calymega

Portulacaceae
Calandrinia corrigioloides
Calandrinia lniflora

Primulaceae
*  Anagallis arvensis

Proteaceae
Banksia attenuata
Banksia menziesii
Dryandra nivea
Dryandra sessilis
Grevillea thelemanniana subsp. preissii
Grevillea vestita
Hakea costata
Hakea lissocarpha
Hakea ruscifolia
Hakea trifurcata
Persoonia comata
Petrophile linearis
Petrophile macrostachya
Petrophile serruriae
Stirlingia latifolia



FOR INTERNAL USE ONLY from Gibson efal 1994

CONTACT DR N. GIBSON CALM WOODVALE for further information.
Flora list for M{ (extracted from Swan Coastal Plain database, Neer sites 1 -11, 20-23, 2/1993).

Restionaceae
Loxocarya flexuosa

Rhamnaceae
Cryptandra mutila
Spyridium tridentatum

Rubiaceae
* QGalium murale
Opercularia vaginata

Rutaceae
Eriostemon spicatus

Scrophulariaceae
* Bellardia trixago

Stackhousiaceae
Tripterococcus brunonis

Stylidiaceae
Levenhookia stipitata
Stylidium brunonianum
Stylidium calcaratum

Thymelaeaceae
Pimelea calcicola

Violaceae
Hybanthus calycinus

Xanthorrhoeaceae
Xanthorrhoea preissii

Zamiaceae
Macrozamia riedlei
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3
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Facsimile Message

ATTENTION: Carolyn MacPherson
ORGANISATION: ecologia

FROM: Bronwen Keighery

DATE: 14/9/99

TELEPHONE: (08) 9222 7028 Fax. (08) 9485 1187
PAGES: 3 including this sheet

SUBJECT: Neerabup Rail Yards
MESSAGE:

Carolyn

Please find attached a rough map of vegetation in the proposed alternative area. The map
generally only maps areas in good and better condition (on my determination).The area at
your site 17 needs to be added.

As discussed by telephone the condition scales need to be adjusted to be consistent.

Regards Bronwen

Department of Environmental Protection
Westralia Square, 141, St Georges Terrace, Perth, Western Australia, 6000.
Facsimile: (08) 9322 1598 Telephone: (08) 9222 7000
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SYSTEM 6 BUSHLAND SUBMISSION FORM
FOR CONSIDERATION IN THE UPDATE PROGRAMME

BUSHLAND NEAR CORNER WANNEROO ROAD AND
BURNS BEACH ROAD

LOCATION, OWNERSHIP AND ZONING OF THE AREA
1. Location
a) Bordering Roads: Burns Beach Rd and Wanneroo Rd
b) Nearest Corner: as above
¢) Lot Number: Lots 1 and 2 Wanneroo Rd, Neerabup
d) Suburb/Location: Neerabup
e) Local Council: City of Wanneroo
f) Site Name: east of proposed additions to Neerabup National Park
g) Approximate size of area (ha): estimated area size 50 ha
h) Location on map: please see attached copy of aerial photo
i) Map: Streetsmart Street Directory, 1996
j) Map no.: 15
k) Grid Ref.: Map 15:Eq9 (top)
wlede 10(bottom)

1) Other information to find location: please see attached copy of aerial photo.
m) Aware of any development proposals that are likely to affect the area?
No

2. Who owns the area? Privately owned
3. If you own the land? not applicable
4. What is the area zoned? Rural

PHYSICAL CHARACTERISTICS |

5. Why do you consider this area important? The area adjoins land proposed

for addition to Neerabup National Park (System 6 area M6). It includes Banksia

. woodland and would provide a transect of remnant vegetation from Wanneroo
.Road to the wetland within the System Six area and protect the catchment of the

wetland from inappropriate, degrading uses.



6. What are the soil type/s and colours? Yellow/brown sands of Cottesloe and
Karrakatta soil types, also black sand of the Herdsman soil type.

7. Any special features such as unusual landforms/landscapes? n/a

8. Is the area a wetland or does it include a wetland? swamp/dampland to
west of which most is included in the System Six area M6.

9. What percentage of the wetland is open water in summer? not known
VEGETATION / FAUNA
10. What percentage of the area is indigenous vegetation? 50-60%

11 If the area includes regions of cleared native bushland please indicate
reasons for the inclusion. To consolidate Neerabup National Park and protect
wetland catchment. The submitted area will increase the size of Neerabup
National Park and prevent inappropriate development which may affect the
national park. :

12. Has any previous flora or fauna work been done on the area? not aware
13. The condition of the native bushland? Very good

14. Disturbances affecting the area?

a) Partial clearing; agriculture

m) Grazing; horses

15. Plant species of interest in the area? not aware

16. Do you know of any animals that use the area? not aware
17. Is the area used by any native animals of special interest? not aware



SURROUNDING AREA
18. Are there any bushland areas (including wetlands) near this area? Yes,

proposed additions to Neerabup National Park including paperbark swamp
adjacent to the west of the submitted area. Yellagonga Regional Park is just to

the south of this area

19. Does the submitted area link other bushland areas? Yes, as above.
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WESTERN AUSTRALIAN PLANNING COMMISSION

METROPOLITAN REGION SCHEME
AMENDMENT 992/33 CLARKSON-BUTLER

PROPOSAL 5:

The Reservation of the proposed Mitchell Freeway
Transportation Corridor for Primary Regional Roads to enable
future proposed extensions to the Mitchell Freeway and the
Northern Suburbs Railway; the reservation of land for Railways
for the proposed Clarkson Railway Station near Neerabup Road
and a possible station near Hester Avenue; and land surplus to
Freeway requirements being transferred from Rural and Parks
and Recreation to the Urban zone

ENVIRONMENTAL REVIEW

PREPARED FOR THE DEPARTMENT OF TRANSPORT
BY ecologia ENVIRONMENTAL CONSULTANTS & MINISTRY FOR PLANNING
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MRS Amendment 992/33 Clarkson-Butler Proposal 5 Environmental Review

EXECUTIVE SUMMARY

The proposed reservation of the proposed Mitchell Freeway Transportation Corridor for
Primary Regional Roads to enable future proposed extensions to the Mitchell Freeway and the
Northern Suburbs Railway; the reservation of land for Railways for the proposed Clarkson
Railway Station near Neerabup Road and a possible station near Hester Avenue; and land
surplus to Freeway requirements being transferred from the Rural zone and Parks and
Recreation reservation to the Urban zone forms part of Metropolitan Region Scheme (MRS)
Amendment 992/33 for the Clarkson-Butler area. The Western Australian Planning
Commission (WAPC) proposes to amend the MRS 1o incorporate changes to zones and
reservations within the area so as to enable planning and development proposed under various
structure plans to proceed. Other proposals in the amendment include the rezoning of part of
Lot 2 Burns Beach, part of Lot 17 Tamala Park, the reservation of two east-west distributor
roads and the reservation of land for Parks and Recreation and Public Purposes.

The Environmental Protection Authority decided that some proposals within the Amendment
could have a significant environmental impact and under Section 48A of the Ewnvironmental
Protection Act, 1996, required the preparation of an Environmental Review for 6 proposals. In
particular, this Environmental Review examines Proposal 5 of MRS Amendment 992/33,
which proposes to reserve the alignment for the extension of the Mitchell Freewayv and the
Northern Suburbs Rail System, and the transfer of land surplus to freeway requirements from
Rural/Parks and Recreation to the Urban zone.

The purpose of this Environmental Review is to provide information related to the proposed
amendment that will enable the community to comment on the proposal and the EPA to
evaluate the potential impacts on the environment. The EPA issued instructions that identfy
the kev factors that should be addressed 1o assist preparation of this document. The
instructions outline the environmental issues or key factors that the EPA has identified as
relevant to the proposed amendment 10 the MRS (Appendix A). These factors are vegetation
communities. System 6, Declared Rare and Priority Flora, terrestrial fauna. subterranean
fauna. Specially Protected (Threatened) Fauna. underground wetlands. landforms. Aboriginal
and European heritage, dust/particles, groundwater quality, noise, vibration. light. public
health and safety, recreation and visual amenity. This report provides information regarding
these key environmental issues so that the potential impact of the proposed rezoning can be
assessed.

This Environmental Review discusses the existing environment in detail. identifies potential
impacts that may resuit from the proposal and proposes management measures 10 Mminimise
these environmental impacts.

The proposed alignment for the Mitchell Freeway Transportation Corridor traverses across
and along the border of the Neerabup Nationa! Park. To the west of the propesed alignment

are residential areas and land proposed for future urban development.

The reservation of the areas of the National Park and the resuitant loss of remnant bushland

Seprenther 1999 ] ecologia Environmental Consuliants



MRS Amendment 992/33 Clarkson-Butler Proposal 5 Environmental Review

and fauna habitat is the principal biophysical constraint to the construction of the proposed
freeway and railway; however, it is considered that the vegetation associations that will be
cleared are well represented in secure conservation reserves.

Severance of both the north and south linkage between the remnant vegetation in coastal
regions and that present within Neerabup National Park is unavoidable; however, the width of
the reservation will be minimised at these points as far as possible. The northern linkage 1s
earmarked for future development and therefore impacts to this corridor resulting from the
freeway and railway are not considered to be significant.

Vegetation clearance for construction of the proposed freeway and railway and the impact of
habitat fragmentation and barriers to fauna movement may result in the loss fauna. This
impact is not anticipated to be significant; however, as large areas of the Neerabup National
Park will remain intact. In addition, revegetation and rehabilitation of areas in the vicinity of
the alignment may provide additional resources or habitat for fauna. Techniques such as fauna
underpasses and the erection of exclusion fencing will be incorporated into the road design to
facilitate fauna movement between the large habitat areas and to minimise the incidence of
road deaths of fauna.

The other environmental factors identified by the EPA are not considered to be significantly
affected by the proposed development. The EPA objectives. existing environment, potential
impacts and proposed management for each factor are summarised in Table 1.1,

Approved management strategies will be implemented through incorporation of
environmental conditions into the MRS, The environmental conditions will be set by the
Minister for the Environment on agreement with the Minister for Planning. on advice from
the EPA.

September 1999 ii ecologia Environmentat Consuliants



MRS Amendment 992/

33 Clarkson-Butler

Tabie L1 Summary

Praposal 5 Environmental Review

s of Environmental Factors

Favirormcntal Factor

Present State of the Envivonment

Potential fmpacts

Proposed Munagement/Predicted Quicome

Bicphysical Factors

Vegetation Commumilics

Native vegetation within the Mitchell
Freeway Transportation Corridor can he
broadly catcgorised as the Cottesloe Central
and Sonth Complex. At higher resolution,
two ol the community types described by
Gibson e al are represented, with a small
area present which most closcly resembles
an additional conumunity type. These
CONBUY Lvres are;

Ivpe 200 Noithera Spearwood shrablands
aned woodlands.

Type 28 Spearwood Bariksia attenia or
B attnnata-Frcalvpies woeodlands
Alfinitics o Type 26a: Melaleuca

heuge A acerasa (now AL syting)
shrublatuds of limestone ridges

The condition ol the vegetation ranges from
excellent to degraded. with the majority of
the vegetasion evaluated as exeellent
vccurring within Necrabup National Pask

fmpacts include:

« Fossof regionally significant

vegetation:

+ Vegetation fragmentation;

« [ncreased susceptibility of Necrabup

National Park to fire;

o ncreased susceptibility of Necrabup
National Park (0 weed mvasion: and

o Increased susceptibitity of Necrabup

Nationad I'ark 1o dichack,

Vegelalion commuaitics lost 2s a resull of clearing for the freeway and railway are considered to be
adequately represented in the adiacent Neerabup National Park.

Clearing of vegetation wiil be minimised by demarcation of a limit-of-works prior to conunencement of
site. Arcas damaged or clearcd during construction will be rehabililated using suitable vegetative
maleriad and topsoil.

Severance of both the north and south linkage between e remnant vegetation in coastal regions and that
present within Necrabup National Park i unavoidable; however. the widih of the reservation wilt be
minimised at these peints as fat as possible. The zorthern linkage is carmarked for fulure development
and therefore impacts (o this corridor resulting from the freeway and railway are not considered {o be
siggrilicant, The southern linkage wifl be retained to some cxtent Uuough the reservation of Tamala Park
proposed by this Amendment.

Native vegetation present along the castern border of the aligneent will be protected from potential
impacts of construction and other cdge effects, through the erection of appropriate fencing and
implementation of the management measures proposed. Construction of the freeway will minimise edge
effeets currently occurring, by restricting the uncontrolled access to the Park on the western edge.
Potential sovrces of fire from the proposed freeway and raitway, both during and afler construction, will

be identified by the proponent and appropriate control measures implemented to the satisfaction of the
City of Wanaceroo.

A weed controb progras: will be developed and implemented by the proponent in areas infected by
noxious or exotic weeds 1o the satisfaction of CALM.

A Dichack Management Program witt be prepared and implemented prior to commencement of
consiruction to the satisfaction of CALM.

Best practice drainage design will be used 1o minimise the impacts of drainage from the roads on the
adjacent vegetation

Ciiven constderation of the above factors and the management measures proposed, it is believed that the
EPA’s objective to “maintain the abundance, species diversity, geographic distribution and productivity
of vegetation communities” can be met. ‘

System o

The propused Mitchell Freeway
Nansportation Corridor alignaeni is o
traverse 122 hectases of the Neerabup
National Park. This includes 31 heetwes
proposed lor the railear stowage and
sersieing depol Necrabup National Park s a
Class A resenve that is clossilicd as a
Bushplan site

The vveradl Amendment preposes the

excision of 140 hectares liom

Neerabup National Park, 122 hectares of

e

which is Tor the Mitchell Freeway

Iranspaertation Corridor,

Loss of regionally significant vegetation will be minimised as far as possible.

I'he Toss of portions of the Neerabup Nationat Park will be offsel by the reservation of approximately
190ha of private land and cxisting reserves generally situated betseen the Freeway and Wanneroo Road
proposed by this Amendment. If the overafl 140ha proposed to be excised is deducted from the proposed
additions, the net increase in Parks and Recreation reservation adjacent to the Park woutd be 432ha.
Regionally and locaily significant vegetation will be Tost as a resull of this proposal, however the
vegelation associations thal will be cleared are well represented in secure conservation reserves.

Given considesation of the above factors and the management measures proposed, it is believed that the
1PAs objective to “ensure that regionaily signilicant ffora and vegetalion comnunities idenlificd in
Systems 6 and draft Perth’s Bushplan are adequatcly projected” can e met.
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Lavirowmental lFactor

Present State of the Environment

Patential lmpacts

Propuscd Management/Predicted Qutcome

Dectared Rare Tora

No deetared rare flora were found during
veeelation surveys of the proposed Mitchett
Freeway Transportation Corridor,

Acacia beathamii, a Priority 2 specics was
recorded during the survey.

Hhe petential Toss of one pepulation ol a
Priority 2 taxon, deacwe henihamii

The extent of the pepatation of Acacia benthamii within Necrabup Nattonai Park beyond the arca of the
atignment will be defesmined by the proponent to establish the proportion of the popuiation that will be
impacted hy the development. 1f the population is fousd to be significant on advice from CALM,
appropriate management measures wilt be undertaken 1o the satisfaction of CALM,

Given consideration of the above factors and proposed management measures, it is belicved that the

1EPA’s objective to “prolect Declared Rare and Priorily Flora, consistent with the provisions of the
Wildlife Conservation Act, 19507 can be met.

Terrestrial Fauna

Nalive vegetation within the area of the
proposed Mitchelt Freeway Fransportation
Corridor alignment could support up to 160
vertehrate fauna specics, with the majority of
these being native birds. bot with significant
numbers of repliles and manunals.

Potential impacts are:

e loss and degradation of fauna kabitat
through native vegetation clearance

e habitatl frapmentation and disruption
of fauna populations

s harrier (o fauna movement,
particutarly within the east-west
wildlife corridor

o road fauna deaths

+ compelition and predation by
tntroduced fauna

As larpe areas of the Neerabup Natienal Park will remain intact, the loss of habitat resulting from this
proposal is not considered to be significant. However, impacts wili be minimised through the provision
of exclusion fencing 1o prevent access 10 roadways to minimise road fauna deaths; rehabilitation and
revegelation af areas in the vicinity of the alignment; construction of fauna underpasses to aid fauna
movement and access (o habitats and resoarces; and monitoring the use of these underpasses.

1t is acknowledged that the freeway and railway will sever both fauna corridors between Neerabup
Mational Park and the Burns Beach Bushland and fauna habitat in Jindalee and Buller. This jmpact is not
cansidered 1o be sigaificant; however. due to the propesed fulure development of the northern corsidor
and the minimisation of the width of the aligament in the viciaity of the scuther corridor and the
instatlation of fauaa vuderpasses to maintain the southern corridor.

Given cossideralion of the above factors and he management measures proposed, it is helieved that the

£PA’s objective to “maintain the abundance, species diversity and geographical distribution of tersestrial
lausa™ can be mel.

Subterrancan Fauna

The arca has the potential te support
subterrancan fauna. Troglody tic fauna depend
an there heing a cave deep enough, and with a
permanently dark chamber, 1o have a timited
connection with the surface. No swrface
expression of the presence of caves was
recorded. Stygofanna may he present il there
is a conduil of the Gnangara Mound
underlying the area. They can have an
extremely localised distribution. Sampling of
Iwo bores within the area and $wo to the west
did ot reveat any stvaolama

Any changes to groundwater quantily or
quality has the poteatial to deprive
subterrancan faung of water, [ood
sources and habitat (cg preferred root
mat habitat).

In arcas of cut where FVamala limestone
oceurs there is the potential te open
hidlden karst or cave fandforms to the
surface. Impact Lo these environments
would be sevetely deteimental on a focal
seale o froglodytic launa,

As no evidence of caves was discovered in the proposal area and the proposal is wnlikely to impact the
groundwater, it is unlikely that this proposal will impact subterranean fauna, However, if any hidden
karst or cave formations are discovered in the development area during construction activities, CALM
will be notified and the appropriate actions andertaken to the satisfaction of CALM and the DEP.

fn addition, hest practice drainage design will be utifised by the proponent to control potential impacts to
the grosmdwater through as detailed in the Construction Management Plan.

Given considesation of the above faclors and the management measures proposed, it is believed that the
EPAs objectives to “maintain the abundance, species diversity and geographical distribution of
subterrancan fauna including stygofauna and protect stygofauna, consistent with the provisions of the
Wildlife Conservation Act, 19507 can be met.

Specially Protected Fauna

Species protected by the Wildlife
Conservation Act, 1950, that may occur withi
the project arca include the Chuditch,
Carnaby s Cockatoo, Peeegrine Falcon and the
Carpet Python. Threalened fauna. designated a
Priority listing by CALN, which may oceur
within the arca include the Southern Brown
Bandicool and the Westeen Brush Wallaby
The Fork-tatted Swilt may also be present and
this species 18 protecied under inlernational
migratory bird agreciuents,

[mpascts include:

« loss and degradation of habitat that
supports threatened Fng

s Rabitat fragmentagion and disrplion
of threatened [mma populalivns

» luss of Jocal populations of threatened
fauna

‘the loss and degradation of fauna habitats that suppost rare launa species will kepl o a migimum,
although it is recognised that these habitats ave adequately represented within fhe Necrabup National Park.
Arcas to be cleared shall be clearly demarcated by the proponent prior o commencement of site works
following MRWA Specification No. 204 Envirommental Management Requirements and the 300 Series
regarding Earthwosks.

A targeied fauna survey for scheduled and priority fauna specics shall be undertaken by the proponent
atong (e proposed alignment prior o commencement of any site works to the satisfaction of CALM
Individuals will be relocated if their ranges lie within or overlap the arca of the proposed alignment.
Given consideration of the above fsctors and the management measures proposed, the EPA’s objective to

“protect Speciaily Protected {Threatened) Fauna, consistest with the pravisions of the Wildlife
Conservation Act 19507 can be met.
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Environmental Factor

Present State of the Faavironment

Potential Bmpacis

Proposed Management/Predicted Outcome

Underground Wetlands

A karstic assessmenl of the proposal area
determined that karst lukdform, and kenee
smderground wetlinds, within the Proposad 5
arca arc unlikely. [n addition the absenee of
surlace expression of water over the
proposat arca further lessens the probabiticy
of imderground wetlands.

The absence of Kast landlom: and
surface waley expression afong the
Ireeway and i liag alignment
indicates that there is not. as £ar as can
he delenmined. any issucs relating (o the
mamicnance of values rekevant to
undergrouod wetlands

As there is an apparent absence of underground wetiands there are no management issues 1o be
addressed in refation (o this envirenmental factos, However, the management measures proposed for the
protection of sublerranean fauna and maintenance of groundwater quatity will also provide for the
pratection of underground wetlands should they oceur in the development arca.

Given constderation of the above factors and the management measures proposcd, it is believed that the

EPAs objective to “maintain the integrity, functions and environmental values of underground
wellands” can be mict

Landlorms

The area of Proposal 5 accurs 1o the west off
the identified karstic zone. This zone
centains the wetland chain that includes
I.och McNess, Mindaric fake, Carabooda
[.ake, Nowergup Lake and Necrabup Lake.
The identificd karstic zone is pasaticd (o the
Mitche!l Freeway alignmest, approximately
1.5 1o 2km 1o the east. The geomorphology
of the arex consists of robling relic dusal
landscape with outcrop and subcsop on the
lighs and sand filled. broad valleys in
lopographic lows, Karst scenery was nol
observed doring the ickd assessment.

Based on the GSWA geological smapping of
the area and the preliminary field study. it is
cvident that (he preseaice of Karst fandforms
within the alignments, such as caves.
swaltows and dolines. withis the alignments
is unlikely

i construction of the proposed
Mitchelt Freeway Transporlation
Cerridor may inpact upen the natural
form of (he terrain by being inconsislent
with the surreunding landforms and
feading to a noticeable visual impact.

H e freeway and tail tine are
constracted over areas of karst
formation, subsidence or collapse could
eeeur. As there is an apparcat zhsence
of karst landform along the alignments
there arc unlikely to be potential impacis
wilh respect 1o karst landforms.

Tt is recognised that fo construct the freeway and raibway, cuts and fills to this natural landform will be
required. However, the planned consiruction profife irerretates with the existing fandformr, as the design
is based on conforming with the dimensions and form of the natural enviromnen! as far as practicable,
whilst compiying with safety and engineering standards.

The proposed landuse (road and radf construction} is suited to the geomorphology of the area provided
the devetopment is mantaged with carclul consideration to drainage i valleys and the relevant
geotechnical considerations.

Given censideration of the above factors and the management measuses proposed, it is believed that the
12PAs objectives to “establish slable, sustainable fandform consistent with surroundings and Lo maintain
the environmental, scientific, cullural and recreational valucs of karst landforms™ can be met.

Social Surronndings

Aberiginal Culture and
lfcritage

IFrom previous site susveys and discussions
with refevant Aboriginal people no
archacological siles were found or were
knewn to ocewr within the area of the
proposed Ritchell Freeway Transporiation
Cosridor.

Clearing ol the proposed aligniment
could destroy any previously
unidentilied archeological sites.

No archaeological sites have been Jocated or are known to occur within the proposed alignment area,
therefore no management measures are proposed.

If any sites are uncovered during clearing and excavation activities, material will be properly satvaged
and managed in accordance with Section 16 of the Aboriginal Heritage Act, 1972.

Given eonsideration ol the above factors and the management measwres proposed, it is belicved that the
EPA’s objectives to “ensure that the proposal complics with the requirements of the Aboriginal Heritage
Act 1972 and that changes o the biological and physical environsent resulting from the project will not
adversely affect cultural associations with the arca”™ can be met.

Nun-Aboriginal Heritage

Neerabup National Park is listed as a
Heritage Mace withiin the WA Heritage
Couneit's dalabase. The Park contains two
heritape walking tails: the FO™ Light Horse
Heritage Trail and the Yaberoo Budjua
lferitage Lsaid

I he construciion of the proposed
Mitchell Freeway Pransportation
Corrider woukl cul the Yaberoo Budjara
eritage Trail

‘Fhe H0h Eight Horse Heritage Trail will not be disturbed by the proposed alignment. The south-west
corner of Neerabup National Park includes part of the Yaberoo Budjara Heritage Trail around an old
rehabilitated limestone quarey, This part of the trail is proposed for rehabilitation and realignment by
CALM, to ensure that the heritage values of the trail are maintained subsequent to construction of the
frecway and raibway.

Given consideration of the above Tactors and the management measures proposed, it is believed that the
FPA’s objective Lo “comply with statutory requirements in relation 1o arcas of cuitural or historical” can
be met.
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Fuvironmental Factor

Present State of the Eavironsment

Potential Tmpacts

Proposed Management/Predicted Qutcome

DEFERRED ENVERONM

SNFAL FACTORS

Pollution Management

[rust/Particulales

Ixisting residents adjacent to the proposed
Mitchell Freeway Transportation Corridor
may be susceptible to sporadic generation of
dust arising frem the clearing of surrounding
fand fur luture nrban development.

Construction activities will generate
dust This may cinse a nuisance o the
neighbourisg residents and may alse
have implications tor human heaith in
high volumes, particularly in reference
to respiratory complaints and eye
irritations. Bust may also impact the
vegetation adjacent o works arcas,
where it setiles on leaves and hinders
biological function. The potentiat for
dust generation from the site will
continue untl fand rehabilitation is
successtutly implemented.

o Cleared soil wilt be stabitised as soon as possible using techniques outlined in EPA Guidance for the
Assessmient of Favironmental Factors, No 18 Air Quality tmpacts from Development Sites and
aclivities; and

« Construction methods will comply with MRWA Specification No. 203 Oceupational Safety & Health
Management Requirements. ’

Given consideration of the above factors and the management measures proposed. it is believed that the
[PA’s objective Lo “ensure that the dust levels gencrated by the proposal do not adversely impact upon

welfare and amesily or cause health problems by mecting statutory requirements and acceplable
standards™ can be met.

Groundwater Quality

The proposed Mitchell Freeway
Transportation Corsidor is situated over a
Priorily 3 groundwater pothntion control
area.

Road/rail run-off consisis of
hydrocarbons and heavy metals
deposited ot the road through traflic
movement and then washed ofT
fuliowing rain evenss. Ruse-ofT will be
captured atong Lhe route via drainage
sumps at various focations, however
there is the potential for these relention
basing to cause localiscd walerlogging.

Best practice drainage design will be implemented Lo address measutes to facifitate the removal of
pollutants but to hisder water logging of the surrounding arcas.

Ciiven consideration of the above factors and the managemen measures proposed, it is believed that the
EPA’s objective to “maintain or improve the quality of groundwater to ensure that existing and potential
uses, including ccosystem maintenance are protected, consistent with the draft WA Guidctines for Fresh
and Marine Waters (EPA, 1993) and the NHRMC/ARMCANZ Australian Drinking Watcr Guidelines -
National Water Quality Management Strategy™ can be met.

Noise

Currently she suburbs adjacent to the
proposed Mitchell Freeway Transportation
Caorridor abut cither vacan land or Neerabup
National Park and would therefore feature
low enviramuental noise levels.

s Temporary impact of construction
noise fevels on adjacent residents
(including blasting}

o Operatioml noisc levels ol Freoway
and Railway on adjacent residents.

Utilisation of appropriate management techaiques is expected to reduce noise from traffic on the
proposed Mitchelt Frecway extension and Northern Suburbs Ratl Line to acceptabie tevels.

Noise generated by traffic and trains will be managed through a Noise Management Plan prepared by the
proponent prior to the finalisation of detaifed design plans for the proposed freeway and/or railway,
which cver oecurs [lirst. Construction activitics will be managed as outlined in the Construction
Management Plan.

Given consideration of the above factors and the management measures proposed, the IPA’s objective
1o “protect the amenity of nearby residents from noise impacts resulting from activities associated with

the proposal by ensuring that noise levels mect statutory Tequirements and acceptable standards” can be
miet,

Vibzation

Currently the suburbs adjacent to the
proposed alignment area abut cither vacant
land or Neerabup National Park and arc
therefare nol subjeet te significant vibration
leveds.

e Femporary impact of construction
vibratios fevels on adiacent residents
(ncluding blasting).

« Operational vibration levels of
Freewsy and Railway on adjacent
residents.

Canstruction aclivitics witl be managed in accordance with a Construction Management Plan prepared
by the prepeneat prior 1o commencement of construction works, including compliance with MRWA
Specification No. 203 Occupational Safety & Health Management Requirements,

Further investigation will be undertakes by the proponent to determine the potendial ievel of vibration
that may be expected in adjacent urban arcas.

Given consideration of the above (actors and the management measures proposed, that the EPA’s
objective to “protect the amenity of nearby residents from vibration impacts resuliing from activilies
assuciated with the proposal by ensuring that vibration levels meet statutory requirements and aceeptable
standards™ can be mel.

Scplenzher §9499
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Proposal 3 Envirormental Review

Favironmenta] Faclor

Present State of the Environment

Potentiad linpacts

Proposed Alanagement/Predicted Outcome

i.ight

[and currentiy adjacent 1o the proposed
Mitchell Freeway Transportation Corridor i
cither Necrabip Natiorad 1Park, cleared land.
or residential propertics. The existing
propertics would be affected by strect
lighting enly.

I he construction site may need to be it
if huikding is not restiicled to davlight
hours, When the project is operational,
tighting of the [Meeway and rabway
stations will provide a safe environment
for users. which may interfere with the
welfare or amenity ol adjacent residents.
Lighting along the Freeway may deter
nocturmal 2nd assisting in the reduction
of road deaths, Lighting would also aid
drivers tn seeing animais on the road.

Lighting requirements will comply with Australian Standard 581 Public Lighting Code -
Perferinance and Instatlation Design Requirements to ensure the safety of road and rail users.

1ightspill into neighbouring residential areas during construction will be managed by the proposent in
accordance with Australian Standard 4282: Controt of the Obtrusive Effects of Outdeor Lighting.

Given consideration of the above {actors and the management measures proposed, it is believed that the
1:PA’s ohjective to “manage potential impacts from Tight overspitl and comply with acceplable
standards™ can be met,

Socizl Surroundings

Public Tealth & Sakety

Residential areas adjacent to the propoesed
Mitchel} Freeway Transportation Corridor
would curzemly face the risks and general
hazards of light 1o medium suect wailic,

Construction of the proposed Mitchell
Freeway Transportation Corridor will
increase the nisk of vehicutar accidents,
and pedestrisn, cyelist and railway user
lagalitics

The proponent will manage the operation of the lreeway and railway with respect to the Depariment of
Minerals and Encrgy’s requirements for public safety.

The proponent will provide a safety plan addressing, among other safely faclors, the use of shotfirers and
explusives during construction. The safety plan will form part of the Construction Management plan that
will be prepared prior 1o commencement of site works.

Ciiven consideration of the above factors and the management measures proposcd, it is believed that the
EPA's abjectives to casure that “risk is managed to meet the EPAs criteria for individual fatality risk
otf-site and the DME's requirements in respect of public safety, and that roads are maintained or
improved and road traffic managed to meet an adequate standard of fevel of service and safety and
MRWA requirements” can be met.

lecrcatien

The twoe Beritage waiking trails are
maintained. the 10" Light Horse Heritage
Trait assd the the Yaberoo Budjara Heritage.
The Park is alse subject te uacontrolled
aceess, Other human activilies affecting the
Park inchuede the collection al firewood and
ruhbish dumping,

Construction of the proposed Matchell
Freeway Transportation Commidar will
cut the Yaberoo Budjara Heritage Frail
and also limit aceess 1o the National
Park s western houndary,

As a management plan for Necerabup National Park lias not been {formulated there are no documented
controts over the types of recreation that ocour within its boundarics. The recreationat values, including
future pedestrian and bicycle access to Neerabup National Park and the walking trails and other
amenitics will be maintained through future developsnent of the management plan [or Neerabup
National Park by CALM.

Given consideration of the above factors and the management measures proposed, it is belicved that the
EPAs objective to “maintain the quality of the area in relation 1o recreational activities™ can be met.

Visual Amenity

The fow undulating hilts of Neerabup
Nalionat Park have a lew scenic quatity. Yot
the diversity of the segetation gives the Park
a high visual amenity.

Constiuction of the proposcd Mitchell
Frecway Transportation Corridor will
cause physical changes that effect the
visual amenity of the National Park such
as the cleazance of native vegetation and
cuts and Nils to the surrcusding
landlotms, The degree of visthitity of
the Preewavfraibway from within the
National Park will also affect the visual
amenity of the area. The sigaiticance of
this mpact is detersmned by the
presence of vantage points from which
the alignment may be viewed and access
1o them

‘The impact o the visual amenity of the Park resulting from the railway and freeway is considered to be
minisat. The landform of Necrabup National Park s reported as having low scenic guality. However, as
the vegetation within the Park has a high scenic quality, the reservation of Lot 14 and other and parceis
and the eventual inclusion of this land into the Park sheuld compensate for loss through clearing.
Rehabilitation of roadsides using native plants of local provenance will aiso provide visual screening.
The polential visual impact of built etements associated with (he road and railway will be designed to be
harmonious willi the surrounding environment whilst taking into account road safely and engineering
standards.

Given consideration of the above factors and 1he management measures proposed, it is believed that the

EPA’s objective to “cnsure that the visuat amenity of the area adjacenl to the project shouid not be
unduly atfected by the propesal”™ can be mcel,
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3. ENVIRONMENTAL FACTORS RELEVANT TO PROPOSAL 5 OF
THE AMENDMENT

3.1  Vegetation Communities

3.1.1 EPA Objective

Maintain the abundance, species diversity, geographic distribution and productivity of
vegetation communities.

3.1.2  Relevant Policies
Draft Perth’s Bushplan (Government of WA, 1998)

3.1.3  Existing Environment

The proposed Mitchell Freeway Transportation Corridor alignment is situated within the
Northern Swan Coastal Plain. This is an area of considerable environmental significance.
lving in the Darling Botanical District. but including species from both the botanical districts
of Irwin to the north and Avon to the east. Additionally, the plain is the centre of distribution
for many species and contains numerous endemics. resulting in high species richness. In terms
of landform. the proposed alignment area lies within the major landform element of the
Spearwood Dune system which lies to the east of the Quindalup Dunes {which abut the
coastline) and to the west of the Bassendean Dunes. These three geomorphological units
occur as bands of variable widths running in a north-south direction along the Swan Coastal
Plain and cach possess distinctive soils and to a lesser extent topography. which in tumn
influence the type of vegetation present. This has significance when considering the
wransitions in vegetation that occurs from the coast moving inland.

The wansportation corridor alignment waverses rural cleared land. remnant native vegetation
and reserved native vegetation. For the first 800 metres, the freeway and railway alignment
raverses rural and urban zones. It then crosses Neerabup National Park for 2.9 kilometres.
separating about 73 hectares of the south west corner from the rest of the Park. Within this
corner is a 9ha area previously excised from the Park, aliocated to the Water Corporation’s
Groundwater Treatment Plant, currently under construction. The severing of the south west
corner of the Neerabup National Park was proposed in the North West Corridor Structure
Plan (WAPC, 1992) for use as a public golf course and water treatment plant.

To the west of the National Park boundary lies Tamala Park, which is zoned rural and
contains the Tamala Park Refuse Disposal Facility, owned by the Cities of Perth. Stirling and
Wanneroo, and proposed to be rezoned under this Amendment. Continuing north. between
Neerabup Rd and Lukin Drive, the alignment is bounded by urban zones to the west and rural
zones 1o the east. North of Lukin Drive it again enters the Neerabup National Park. traversing
the western margin for a further 3 kilomeures (apart from a small rural zoned section necar the
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northern extremity) until it reaches Romeo Road (Figure 1.1).

This Amendment proposes to rezone 140 hectares of the south western corner and northern
margin of the Neerabup National Park for purposes other than Parks and Recreation. Proposal
5 will rezone approximately 122 hectares of this land for the Mitchell Freeway Transportation
Corridor, including 3lhectares for the proposed railcar stowage and servicing facility
(Proposal 6) and about Sha for urban development. This land will be excised from Neerabup
National Park prior to commencement of site works.

To compensate for the loss to the Park, the Amendment proposes to reserve an additional 190
hectares of private land and existing reserves generally situated between the Freeway and
Wanneroo Road for Parks and Recreation. Previous amendments have reserved some 382ha
of private land. If the overall 140ha proposed to be excised is deducted from the proposed and
existing additions, the net increase in Parks and Recreation reservation adjacent to the Park
would be 432ha. This land is proposed to be vested in the NPNCA and eventually
incorporated into the National Park.

Northern and southern parts along the western border of the proposed alignment provide
linkages between the Neerabup National Park and other native vegetation along the coast.
These linkages provide corridors which are essential for the continued viability of the
populations present, as they provide avenues for vertebrate movement, pollination and gene
flow (Primack. 1998). The southern linkage is provided through the Tamala Wasie Disposal
Site area to the coastal vegetation communities of Burns Beach bushland. The corridor
between Burns Beach bushland and the National Park is of particular significance as it
provides a narrow corridor between significant vegetation through the surrounding urban
areas of Clarkson and Mindarie to the north and Kinross to the south; however., part of the
land is proposed to be rezoned by this Amendment (Proposals 1 and 2).

The northern linkage is provides through Jindalee and Butler; however. areas of Butler and
lindalee have been earmarked for future development. The North Wess Swucture Plan
(WAPC. 1992) classifies the area as Category Al: Future Urban (areas assessed as having no
constraints 1o urban development in the short term. generally within 5 to 10 vears) and much
of the land is currently zoned Urban and Urban Deferred in the MRS, Most of this land is
expected to be developed within five years.

Vegetation survey data and mapping

In contrast 10 other parts of Western Australia, the proximity of the region to the metropolitan
arca has resulted in large amounts of biogeographical research. Broadly speaking the geoiogy.
jandforms. scil type. climate and proximity 1o the coast were found to be the major
determinanis of plant community types (Griffin, 1993; Griffin. 1994; and Cresswell &
Bridgewater. 1983.

The Darling Botanical District has been mapped in broad vegetation complexes at a scale of
1:230,000 by Heddle er ol (1980). which have since been widely used for descriptive
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purposes. Twenty nine of these complexes are present on the Swan Coastal Plain, the
distribution of which appears to be primarily determined by landform and soil, with climate
exerting a controlling influence leading to a reduction in both height and foliage cover of the
upper stratum as one trends northwards. The proposed alignment lies entirely within an area
mapped as Cottesloe Complex — Central and South, with areas of Quindalup Complex to the
west in Burns, Jindalee and Mindarie, and fragmented pockets of the Herdsman Complex to
the east of Wanneroo Road.

Other vegetation surveys in the vicinity include quadrats investigated for the floristic survey
of the southern Swan Coastal Plain conducted by Gibson et al (1994), a study of conservation
values of remnant vegetation within the City of Wanneroo by Malcoim Trudgen in 1996, and
a biological survey of proposed east to west roads which traverse Neerabup National Park
between the proposed freeway alignment and Wanneroo Road by ecologia in 1996.

The Floristic Survey of the Swan Coastal Plain (Gibson er al, 1994) surveyed over five
hundred sites on the Swan Coastal Plain. The floristic analysis defined 30 community types
which were further subdivided, and a total of 43 types identified (Gibson er al, 1994). These
floristic community types are commonly used to describe vegetation on the Swan Coastal
Plain. Vegetation associations, complexes and types described in the above surveys found in
the proposed alignment area or adjacent to the alignment are listed in Table 3.1.

An additional survey of the proposal area was undertaken by ecologia Environmental
Consultants in 1999,

Vegetation Survey Results

A five day floristic survey of the study area. incorporating twenty-eight 10 by 10 metre
quadrats and numerous opportunistic transects was conducted between 6 and 13 June 1999. A
total of 163 taxa were collected including one Priority taxon, Acacia benthamii (Appendix C).
The vegetation was mapped into seven vegetation units (Figure 3.1). which can be correlated
to three of the community types described by Gibson et al (1994).

Broadly speaking, the Eucalypt forests vegetation units are finer scale mapping units which
fall within Gibson’s er al's Community type 28: Spearwood Banksia attenuaia or Banksia
attenvata — Eucalyprus woodlands. The Dryvandra sessilis heath and Tuart forest units
correspond to Community Type 24: Northern Spearwood shrublands and woodlands and the
mixed low heath most closely resembles Type 26a (Woodlands and mallees on limestone).
The correlation between the vegetation associations mapped in Figure 3.1 and Gibson's
community types is summarised in Table 3.2,

Lontember ( L . -
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Fable 3.1 Expected Vegetation Communities/Complexes

Report & Author

Location relative to
alignment

Vegetation Complex/

Community Type

A Floristic Survey of

the Southern Swan
Coastal Plain.
Cithson ef af, 1994

Neerabup National Park
and Lake Nowergup
Nature Reserve, subset
of fifteen quadrats cast
of alignment

Cotllesioc Complex Central & South

. Lncalyptus gomphacephala woodland

e Eucalyptus gomphocephalal . marginata/ F. calopiiylla
open forest

»  Closed heath on limestone outcrops

Karrakaila Compiex Central & South

s Fucalvptus gomphocephala/ B marginata/ B, calophylia
open forest

o Lucalvptus marginated Banksia sp. woodknd

Type 24 (Northern Spearwood shrublands and woodlands)

Type 28 (Spearwood B. attenuata or B. attenuata — Lucalyptus

woodlands)

Repore on the
Proposed Rowe of

the Mitchell Freeway

Fxtension, Burns
Beach to Romeo
Road Section.
Anna Napier &
Associales, 1989

Presumably an
alignnient (ne map
mcluded)

Bearksia Woodland

. Ranksia atteneata/ I3 menziesii

+  Shrublands donvnated by either HHeakea trifurcata,
Nanthorrlioea preissii, Macrozamia reidici, Jacksonia
sternhergiana, Divandra sessilis & Hibhertia Inpercoides

Limestone eatl

¢ Dominale specics including Drvandra sessilis, Jacksonia
lehmeannii, Grevillea thelmeniana

Neerabup National
Park Roads Study.
ecologia, Winter
1996 & Spring 1997

Three preposed reoads
extending from the
alignmenl east to
Wannereo Road al
Fukin Drive;

Quinns Avenuc: and
Necerabup Road.

Lucalvprys dominated forests & woodlands

o Lucalyptus gomphocephda Forest over Xanthorrhoea preissii
deninated understorey

o [wcalyptus marginata) Banksia attenuatal A. menziesii
waoodland over low Hibhertia npercoides dominated
understorey

v LPucabypius marginuia/ Miocasuwaring fraseriagna over
Xanthorrhioea preissii & Hibbertia Inpercoides dominated
shrubland

o Fucalvpius caluphyiia over Acacia rostellifera

Low Banksic woodlands

o Banksia attennata/ B, menziesii over mixed shrubs

s Fucalvptus decipiens over devnse Allocasuaring humilis &
Melalewea shrubland

Drvandra sessilis dominated shrubiands

o Dryvandra sessilis/ Hakea trifireata shrublands

o Drvandra sessilis/ Hakea trifurcata/ Xanthorrfoea preissii
slrubland over Hibkertia lvpercoides dominated anderstorey

Community type 28 — Spearwood B. altenuata ot B. attenuata -

Eucalyplus woodlands

Community Type 24 — Northern Spearwood shrublands and

woodlands

affinities to Community Type 26a Melaleuca heugelii-M. acerosa
shrublands of limcestone ridges and Type 24 —~ Northern Spearwood
shrubiands and woodlands

September 1994
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Report & Author

Location refative to
alignment

Yegetation Complex/

Community Type

Drrall Perth's
Bushplan,

Western Australian
Planning
Conmmission, Y98
{refer to Figure 3.3)

Site 322 - Burns Beach
Buoshland, west of Site
323

Cottlesioe Complex Centrad & South

e [ucolvpius gomphocephala woodland

o Lucalyptus gomphocephala/ . marginatd F. calopindla open
forest

= Closed heath on fimestone ouicrops

Karrakatta Complex Central & Soulh

o Lucalvpins gomphocephalal F marginatal . calophytla open
forest

s Fuealypins marginata/ Banksia sp. woodland

Community types:

24 {Northern Spearwood shrublands and woodiands)

28 {Spearwood 3. attenuata or 3. atlenuata — Eucalyptus woodiands)
29a (Coastal shrublands on shallow sands)

29b (Acacia shrublands on taller dunes)

Supplementary types;

SilNorthem Acacia rostellifera - Melaleuca acerosa shyublands)
S13 (Northern Olearia axillaris ~ Scacvola crassifolia shrublands)
S14 (Spinitex longifolius grassland and low shrubland)

Site 323 - Tamwala Park
Refuse Site and
surrounding vegetation,
immediately west of the
alipnment

Cotiesloe Complex Central and South
Quindalup Complex

Inferred’ contmunity types:

24 {Northern Spearwood shrublands and woodlands)

28 (Spearwood B. atienuala or B. attenuata — Eucalyptus woodlands)
29b (Acacia shrublands on taller duncs)

Site 383 - encompasses
portions of the
alignment but also
meludes Lake
Nowergup Nature
Reserve, Neerabup
Natienad Park sad
adracen( privately
owned bushland

Cotiesloe Complex Central & Soulh
Karrakatta Complex Central & South
Herdsman Complex

Inferred community types:

7 {Northern woodlands to forests over tall sedgelands alongside
permanent wetlands)

24 (Northern Spearwood shrublands and woodlands)

26a {Mclaleuca heugelii/M. acerosa shrublands of limestore ridges)

27 (Species poor maltees and shrublands on limestlone)

28 (Spearwood 3. atlenuata or 13. atlenuata — Eucalyptus woeodlands)

Site 384 - Necrabup
Lake and adjacent
hushland, cast of
Wanneroo Road and
Site 383

Cotlestoe Complex - Central and South
Herdsman Comples

Inferred’ community types:

7 {(Northern woodiands to forests over tall sedgelands alengside
permanent wetlands)

24 (Northern Spearwoed shrublands and woodiands)

28 (Spearwood B. attcnuata or B. atlenuata — Bucalyptus woodlands)

Site 397 - Coastal strip
from Wilhinga to
Mindarie. West of

L alignment with

vegetation linkage
present ondy i the
partherin portion of the
aligriment

Cottesloe Complex - Centrarl and South
Cuindalup comples

Inferred” community types:

16 (Highly saline seasonal wetlands

29a (Coaslal shrublands on shallow sands)

29b (Acacta shrublands on tallcr duncs)

Supplementary types:

S1HNorthern Acuciz rostellifera - Melalcuca acerosa shrublands)
S13 (Northern QOlcaria axillaris - Scaevola crasstfolia shrablands)
S14 (Spinifex fongifolius grassland and Iow shrubland)
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Table 3.2 Comparison of Gibson et al community types with mapped vegetation associations.

Vegetation associations mapped in Figure 3.1 Community types by Gibson er af (1994)
+  Tuart forest Type 24: Northern Spearwood shrublands and
woodiands

»  Divandra sessilis heath

Mixed low heath Affinities to Type 26a: Melaleuca acerosa/ M.
heugellii shrublands of limestone ridge

o Eucalyprus marginata/Banksia artenuata woodland | Type 28: Spearwooed Banksia altenuata or Banksia

o Banksia anenuata/B. menziesii woodland attenuata/Eucalyptus woodlands

«  Banksia attenuata ! Allocasuarina fraseriana

« Mosaic of Barksia woodland and D. sessifis heath

A matrix detailing the species composition of each site is contained within Appendix D and
Appendix E outlines the composition of each detailed quadrat. The structure and floristic
composition of each of the vegetation units into which the area was mapped is described in
Appendix F.

Vegetation condition

Factors that adversely affect the condition of bushlands are commonly called disturbance
factors. Such factors include: partial clearing; fragmentation; weed Invasion; feral animal
impact; changes in water regimes (eg, flooding and drainage); rubbish dumping; roads and
racks (fire breaks, walk trails and off road vehicle use); and service corridors (for electricity.
water and roads).

Not all these factors have the same level of impact but generally they are interrelated and the
prescnce of one type of disturbance frequently leads to further disturbance. An assessment of
disturbance. in relation to the ability of the bushland to self-maintain, has been used as the
basis for defining condition ratings for plant conununities within draft Perth’s Bushplan
(Government of WA, 1998).

Using the criteria listed in Table 3.3, draft Perth's Bushplan (Government of WA, 1998) has

rated the vegetation condition of the following areas:

«  83% of Neerabup National Park as being in a very good to excellent condition and <13%
1 good to degraded condition;

. the linkage native vegetation surrounding the area developed for Tamala Waste Disposal
Site as <30% as good to very good;

« Burns Beach bushland as >70% excelient to pristine and <30% very good to geod; and

. the coastal strip from Wilbinga to Mindarie from near pristine to degraded. with areas of
scvere localised disturbance near Jindalee.

In 1989.the brief biological survey of the proposed alignment (Anna Napier & Associates.
1989) found the native vegetation in the portions of the proposed alignment within Neerabup
National Park to be in excelient condition, with no significant weed invasion and no evidence
of dieback. Remnant vegetation in rural zoned areas was evaluated as good.
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Table 3.3: Vegetation Condition Scales used in Perth’s Bushplan (Government of WA, 1998)

Condition Description

1. Pristine Pristine or nearly so, no obvious signs of disturbance

2. Excellent Vegetation structure intact, disturbance affecting individual species and weeds are a
non-aggressive species

3. Very good Vegetation structure altered, obvious signs of disturbance.

4. Good Vegetation structure significantly altered by very obvious signs of multiple
disturbances. Retains basic vegetation structure or ability to regenerate it.

5. Degraded Basic vegetation structure severely impacted by disturbance. Scope for regeneration

but not to a state approaching good condition without intensive management.

More recently, in the survey that assessed the conservation values of remnant vegetation
within the City of Wanneroo, Trudgen (1996) evaluated the vegetation within the southern
portion of the alignment which traverses Neerabup National Park as in very good condition,
whilst the area immediately to the north extending to Hester Avenue is ranked as either
cleared or very poor. Further north between Hester Avenue and Lukin Drive the vegetation
was largely ranked as very poor or cleared, with a small area of very good vegetation
approximately central between the roads.

The most recent survey undertaken by ecologia (1999) mapped the condition of the vegetation
according to the Bushplan criteria (Figure 3.2). The vegetation distribution conforms very
closely to that of Trudgen, although the condition rankings attached reflect the differences
coding. The areas within Neerabup National Park were evaluated as excellent. with sparsely
scattered weeds. Verv light grazing effects were observed in the southern portien close to
where the alignment leaves the Park and enters rural land. The rural land through which the
alignment wraverses immediately north contains only scattered overstorey and remmant shrubs
and most of the area was classified as degraded. To the immediate north of Hester Avenue a
classification of good was applied — specimens of Banksia and Nanrhorrhoea preissii and
other dominants are relatively abundant but the diversity of the community is dramatically
reduced and extensive weed invasion, particularly of * Lupinus sp. and *Erharta calyeina.

Vegetation linkages

As previously mentioned, the Amendment area contains remnant vegetation that iinks
Neerabup National Park with the coast. Both the northern linkage through Jindalee and Butler.
and the scuthern linkage through Tamala Park, contain the Cottiesioe Vegetation Complex -
Central and South and the Quindalup Vegetation Complex. Whilst the majority of the Burns
Beach bushland remains in excellent condition {Government of WA, 1998). the Tamala
Waste Disposal Site contains large areas which have been heavily disturbed. with
approximately 30% of the area at the margins described as good to very good.

The north western boundary of the Neerabup National Park abuts remnant vegetation on
undeveloped land through Butler and Jindalee of the Quindalup complex. The condition of
the majority of this linkage was evaluated by Trudgen (1996) as very good, including areas of
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both Quindalup and Cottesloe - Central and South Complexes. A strip running north-south in
Butler to the immediate west of the alignment was mapped as a mosaic of areas in poor to
very poor condition, with some areas cleared.

Weed Presence

A total of 21 introduced species were recorded from within the proposed alignment, however
this figure probably slightly underestimates the fotal, as many annual species were in a very
immature condition at the time of survey. Many species, such as *Ursinia anthemoides.
*Hypochaeris glabra, *Erharta calycina and *Gladiolus caryophyllaceus were ubiquitous
throughout the area, but present at much lower density in the areas ranked as in excellent
condition.

A single species with scheduled status under the Agriculture and Related Resources
Protection Act, 1976, *Homeria ?flaccida, was recorded from several widely separated sites
at low density. It is probably more widely spread than recorded given the immature state of
specimens collected. It was also collected within Neerabup National Park during the
biological assessment of the Neerabup National Park Roads (ecologia, 1996). This species
has a coding of P1 throughout the state (i.e. plants which cannot be introduced or spread)
which will have ramifications for earthworks should the proposed alignment proceed.

Dieback

Within Western Australia a root rot fungi of the genus Phyrophthora is responsible for killing
or injuring native vegetation, with many species from the genera Proreaceae, Epacridaceac.
Myvriaceae, Dilleniaceae, Papilionaceae and Xanthorrhoeaceae known to be particularly
susceptible. There 1s no known or established method available to eradicate the fungi on a
broad scale. New infection of the dieback fungi are mainly caused through human activities
which move infected soil and roots. and by water. Consequently, roadworks are one of the
main activities which can spread dieback (Main Roads, 1997). It has been shown that
introduction and mtensification of Phytophthora cinnamomi disease in four National Parks is
directly attributable to disturbance of the area caused by road and firebreak construction and
their subseguent use {ecologia, 1997).

Given the position of the proposed alignments at the western border of Neerabup National
Park. the potential for introduction or exacerbation of infection is a significant conservation
issue. Whilst the presence of Phvtophthera species within Neerabup National Park has not
been established by laboratory testing, the area is undoubtedlv already vulnerable due to the
high level of illegal use of tracks within the Park by four wheel drive vehicles and trail bikes.
The vegetation of many areas 1s rich in species from genera known to be susceptible. A small
patch of Dryvandra sessilis to the immediate north and approximately midway between Hester
Avenue and Lukin Drive was classified as excellent, as was a very small patch of Fucalyprus
marginata (jarrah) dominated forest slightly further north, with the remainder of vegetation
north to Lukin Drive classified as good. North of Lukin Drive all of the alignment was
classified as excellent.
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3.1.4 Potential Impacts

This Proposal proposes to reserve approximately 91 hectares of Neerabup National Park, for
Primary Regional Roads to allow the future construction of the Mitchell Freeway and railway
extensions. This land will be cleared in the future to facilitate construction.

Additional patches .of remnant vegetation occur along the proposed Mitchell Freeway
Transportation Corridor alignment outside the Park, as detailed in Figure 3.1, and will also be
cleared where affected by the proposal.

This clearing of land will have several impacts:

.« loss of regionally significant vegetation (refer to Section 3.2);

« vegetation fragmentation;

. increased susceptibility of Neerabup National Park to fire;

. increased susceptibility of Neerabup National Park to weed invasion; and
. increased susceptibility of Neerabup National Park to dieback.

Vegetation ¥Fragmentation

The proposed alignment wil} sever corridors between the Neerabup National Park and the
coastal vegetation communities in the vicinity of Jindalee in the north and Burns Beach in the
south. This action may cause the vegetation communities within Neerabup Naticnal Park to
become isolated from the adjacent remnant vegetation, fragmenting the ecosystems.

Issues of concern within fragmented ecosystems are:

. the requirement of animals, such as birds, mammals and many invertebrates, for iarge
arcas for their home ranges and hence their survival;

. anima! movement, which is essential for maintenance of genetic diversity in plant
communities by moving pollen and seed from one remnant vegetation area to another;

. isolation of piant and animal populations from other populations ieaving them susceptibie
to tocal extinction; and

« the loss of genetic diversity through inbreeding.

(Government of WA, 1998)

Ramifications for Neerabup National Park in the short term are probably minimal as the
reserve 1s large enough to support viable and isolated populations. However, in the long term.
vegelalion communities present in the park may become more susceptible to disturbances.

such as fire. disease and weeds. The Park has long rectangular shape. causing 1t {0 have a

large boundary to area ratio. The areas surrounding the Park have a defining impact on the
long term “health" or viability of the species inhabiting it. by providing a buffering effect
against edge effects, Edge effects can be defined as any factor, that by its introduction to an
arca. has a dewrimental effect on the species present in that particular region (Primack. 1998).

Isolation of local populations may result with the gradual extinction of these populations. The
decline of species richness and diversity that may occur within the Neerabup National Park
may be directly attributed to a reduction in the gene flow from surrounding areas. The

$oagmt o - (416 . “
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injection of "new blood" into & community results in an increase in biodiversity and also an
increased potential to survive disturbance, via natural selection or the selection of the "fittest”
individual (Dobson, 1996). This would also increase the potential for species to survive edge

effects.

Roads, by their very nature, can cause detrimental edge effects, by providing corridors for
pest and weed species, diseases or fire caused by activities along the road (Main Roads,
1997). An increase in detrimental surrounding land use decreases the amount of land in the
centre of the park that can be successfully buffered from edge effects. Therefore the Park’s
habitat size, quality, vegetation condition and species richness may be diminished.

I order to maintain a viable corridor in the long term and minimise the edge effects, it is
generally accepted that a minimum width of several hundred metres is required in order for a
remnant vegetation corridor to remain viable in the medium to long term. (EPA, 1998).

The proposed alignment on the north western edge of the Neerabup National Park will sever
the link between the Park, through remnant vegetation within Butler and Jindalee, to the
vegelation on the coast. The condition of the majority of this linkage area was evaluated by
Trudgen (1996) as very good, including areas of both Quindalup and Cottesloe - Central and
Soutlh Complexes; however, a strip running north-south in Butler to the immediate west of the
alignment was mapped as a mosaic of areas in poor to very poor condition, with some areas
cleared. This poor vegetation directly adjacent to the proposal area reduces the viability of the
linkage 1o the coast. In addition, development planned for the Jindalee/Butler area is likely to
clear the majority of the vegetation and it is unlikely that a corridor will remain in the future.

The southern corridor linking Burns Beach with Neerabup National Park is relatively narrow.
bordered by urban development and containing the Tamala Waste Disposal site. This area has
already suffered a loss of habitat due to these internal and external edge effects. and as a
result. it exhibits a relatively low species richness and vegetation condition. The potential for
further degradation is enhanced by the barrier imposed by the proposed frecway/raitway
reserve. The long term viability, condition and diversity of vegetation present within Tamala
Park and Burns Beach may suffer as a result of the reduction in gene flow from the more
species rich and diverse area of Neerabup National Park. As a result of this, the population
may exhibit a decreasing ability to survive disturbances at a time when these disturbances
may increase as a result of increasing edge effects.

It should aiso be noted that whist this Environmental Review considers the potential impacts
of the freeway/railway alignment, additional fragmentation is proposed by the reservation of
tand for two roads which traverse the Park east to west at Neerabup Road and Hester Avenue
{(Proposal 3) (Figure 1.1). Thus in the context of fragmentation this proposal should not be
considered in isolation, as its development provides the impetus for further fragmentation by
the construction of the extension of Neerabup Road and the development of the already
existing Hester Avenue.
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ultimately resulting in alterations to the composition of the surrounding vegetation. Sheet
movement of water across the freeway and railway also has the potential to collect any
spillage of hydrocarbons or other pollutants and distribute them more broadly into the
adjacent native vegetation.

3.1.5  Proposed Management

Vegetation Clearance

Clearing of vegetation will be minimised by limiting clearing to that which is absolutely
essential through the demarcation by the proponent of a limit-of-works prior to
commencement of site works and by limiting access and track development through the
ercction of fencing. The amount of vegetation cleared will follow the detailed design and
construction plans (vet to be developed). Areas with intact vegetation will not be disturbed if
outside the limit-of-works. Large trees close to the limit of works will be identified by the
proponent prior 1o clearing and fenced with temporary fencing to protect them from accidental

damage.

“Areas to be rehabilitated shall be seeded or planted with native species of local provenance.
Suitable vegetative material and topsoil removed for construction will be used during the land
rehabilitation process. Cleared vegetation will be re-applied to approximately the same area it
was taken from. Where an excess of material occurs in & given area it will only be used in
areas of the same vegetation association. as defined by vegetation mapping (Figure 5.1} Any
vegetation not required for rehabilitation. or which has a high proportion of weeds. will be
taken off-site 10 a pit area designated by the local authority.

The development of the freeway and railway will inevitably sever the linkage between the
Quindalup Complex and transitional vegetation to the west, and the Cottesloe — Central and
South Complex within Neerabup National Park. The degree of severance is mitigated to some
degree. as this Amendment proposes to reserve the strip of native vegetation to the immediate
north of the Tamala Waste Disposal Site for Parks and Recreation. In addition. the width of
the alignment will be minimised in this area. through relocation of the rail car depot as
proposed by Proposal 6 of this Amendment. Similarly at the northern extreme of the
alignment. the reservation of some land in the urban zoned areas of Butler and Jindalee. for
public open space, together with minimisation of the width of the alignment adjacent to this
reserved land will reduce the degree of severance.

Fire

Potential sources of fire from the proposed freeway and railway. both during and alier
construction. will be identified by the proponent prior to commencement of site works. and
appropriate contro} measures implemented 1o the satisfaction of the City of Wanneroo. This
may include design of appropriate {irebreaks. erection of fencing to prevent iliegal vehicular
access that may cause a fire and the provision of fire control equipment during construction.
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Weed Control

Prior to commencement of site works, a weed control program will be developed and
implemented by the proponent in areas infected by noxious or exotic weeds to the satisfaction
of the Department of Conservation and Land Management (CALM). A suitable herbicide will
be applied where necessary, according to the manufacturer’s specifications. The optimum
timing for application is during the latter months of winter to early spring, August to
September. Applications of herbicides during this period should prevent flowering and
seeding of the majority of weeds occurring in the project area.

Dieback

In order to determine the presence and location of dieback within native vegetation a dieback
survey will be undertaken by the proponent prior to commencement of construction. Main
Roads policy also requires the preparation and implementation of a Dieback Management
Program. This program shall comply with the CALM Dieback Hygiene Manual (CALM,
1992). Issues such as the washdown of all earthmoving equipment and vehicles prior to entry
and departure from the construction site, diversion of drainage patterns from uninfected
vegetation. and the undertaking of roadworks in the dry months where possible. will be
included within the Program to minimise the potential for introduction or spread of dieback.

The implementation of the above dieback control strategies prior to and during construction
will minimise the potential transfer of dieback into Neerabup National Park as a result of
earthmoving operations. The use of appropriate fencing and/or land barriers along each
alienment will prevent illegal vehicular access into the Park, thereby minimising the
introduction of dieback from this source.

Altered hydrelogy

Run-off will be captured along the route via drainage sumps at various locations. These sumps
can be designed as compensation basins. retaining the runoff and aliowing settlement to
occur. Best practice drainage design which considers the implications to existing vegetation
from: both sumps and altered surface hvdrology will be used to minimise the impacts of
drainage from the roads on the adjacent vegetation. Design of sumps will be undertaken in
consultation with Water and Rivers Commission.

3.1.6  Proposed Outcome

Severance of both the north and south linkage between the remnant vegetation in coastal
regions and that present within Neerabup National Park is unavoidable: however, the width of
the reservation will be minimised at these points as far as possible. The northern linkage 1s
earmarked for future development and therefore impacts to this corridor resulting from the
freeway and railway are not considered ¢ be significant.

Vegetation communities lost as a result of clearing for the freeway and railway are considered
to be adequately represented in the adjacent Neerabup National Park. The remainder of the
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vegetation in Rural areas that will be cleared for construction is not considered to have
significant conservation value.

Native vegetation present along the eastern border of the alignment will be protected from
potential impacts from building the roads and other edge effects, through the erection of
appropriate fencing and implementation of the management measures proposed above. It is
considered that construction of the freeway will minimise edge effects currently occurring
through restricting the uncontrolled access to the Park on the western edge.

Given consideration of the above factors and the management measures proposed, it is
believed that the EPA’s objective to “maintain the abundance, species diversity, geographic
distribution and productivity of vegetation communities” can be met.

3.2 System 6

3.2.1 EPA Objective

Ensure that regionally significant flora and vegetation communities identified in System 6 and
draft Perth’s Bushplan are adequately protected.

3.2.2  Relevant Policies

The policies detailed in the draft Perthy’s Bushpian will supersede those of System 6 within the
metropolitan area and are most relevant to the proposal.

3.2.3  Existing Environment

Regionally Significant Vegetation

The first systematic study to identify arcas of bushland, landscape and open space of regional
significance in the area surrounding and including Perth (commonly referred to as the System
6 report) was compieted by the Department of Conservation and Environment (DCE) in 1983,
Svstem 6 covered the most intensively used part of the State where land values are high and
competition for differing land uses is often intense (EPA, 1994). The System 6 studyv
attempted to define those parts of the region that should be kept mainly natural so as to
reserve certain conservation, recreation and landscape values.

Draft Perth’s Bushplan (Government of WA, 1998) updates and replaces the Syvsiem 6
recommendations for the Swan Coastal Plain portion of the Perth Metropolitan Region.

Areas assigned regional significance by the draft Bushplan are those which protect important
landscapes. serve a range of recreational pursuits and contribute to the conservauon of
valuable ecological functions and resources (Government of WA, 1998). The allocation of
regional significance also endeavors to protect and retain at least 10% of each original
vegetation complex of a region (Government of WA, 1998).

t2
3
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The alignment. inciuding the south western and northern portions of Neerabup National Park
through which the alignment passes, is broadly classified as the vegetation complex Coftesloe
Complex — Central and South. In evaluating the conservation status of each vegetation
complex, draft Perth’s Bushplan compared the original area of each complex based on Heddle
et al (1980) to the area recorded by the Ministry for Planning as present in Agriculture WA's
1997 aerial photography Based on this data, 36% of the Cottesloe Complex — Central and
South was estimated to remain, with 15% of the original area currently protected (Table 3.4).
(Land is classified as protected land if contained within CALM managed land designated for
parks or recreation, or crown reserves with a conservation purpose). Moreover it should be
noted that this figure of 36% has probably been slightly reduced by urban clearing since the
aerial photography on which these estimates are based was conducted.

Table 3.4: Conservation of the Cottesloe Complex {Central & South) Under Bushplan {Government of WA, 1998)

Vegetation Original Extent Currently Proposed protection of
Complex Extent Remaining Protected complex under Bushplan
(ha) ha) | % | (ha) | % (ha) %
COTTESLOE - 34,439 12,362 | 36% | 5,205 15% 6.442 19%
Central & South

However, within the context of Bushplan’s stated objective of a minimum arca of 10%

preservation. this complex can be regarded as moderately well conserved and certainly far
better conserved then many other vegetation assemblages. A deficiency of this approach:
however. is that given the broad scale of mapping. each complex contains many different sub
units. many of which may not be included within preserved areas.

At a higher level of resolution Gibson e/ @/ (1994) have also attempted to evaluate both the
reservation status {i.c. the amount contained within reserves) and the conservation status {1.e.
the vulnerability of the community type to factors such as dieback. clearing ete) of each of the
community types recorded within the Swan Ceastal Plain Survey. The reservation status and
conservation status of the three community types recorded within the alignment area is
summarised in Table 3.5.

Table 3.5: Reservation and conservation status of proposal area vegetation

Community types by Gibson er al (1994) Yo of Reservation status Conservation status
i alignment
- Type 24: Northern Spearwood shrublands and 32 Well reserved i Susceptible
I woodlands 3
© Affinities w0 Type 26a: Melaleuca acerosa/ | <] Unreserved Suscepiible

- M. heugellii shrublands of limestone ridge

| Type 28: Spearwood Banksia attenuara or 47 Well reserved Low risk
U Banksia attenucna/Eucalyprus woodlands

Due to the minimal occurrence of Mixed Heath within the alignment (which most closely
resembles community tvpe 26a. it is probably true to surmise that the vegetation communiy
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types within the project area are ranked as “well reserved”; that is “known from two or more
'A' class National Parks or Nature Reserves”. However, a large proportion of the vegetation 1s
regarded as “susceptible”, either "because there is evidence it can be modified or destroyed by
human activities, or would be vulnerable to new threatening process” (Gibson er al., 1994).
This suggests that the loss of regionally significant vegetation necessary for construction of
the freeway and railway should not be considered a significant environmental impact,
however care should be taken to minimise the impact of construction and edge effects.

Neerabup National Park is classified as a Class A reserve. The classification of a reserve
relates to the degree of security against its alienation, change of purpose or area. The purpose,
vesting and area of Class A reserves can only be changed by an agreement of both houses of
WA Parliament.

The Park is also identified as Bushplan Site No. 383, which will eventually repiace System 6
area M6. The western boundary of the National Park provides links to other Bushplan sites.
To the south, vegetation surrounding Tamala Waste Disposal Site is Site No. 323, which joins
Burns Beach bushland, Site No. 322. To the north, the Park links remnant vegetation within
the vicinity of Butler and Jindalee to a coastal strip from Wilbinga to Mindarie. which 1s
classified as Bushplan Site No.397. To the east of the Park is Site No. 384 which encompasses
Neerabup Lake (Figure 3.3).

Site No. 323 is recognised in the draft Perth’s Bushplan as being part of a regionaily
significant contiguous bushland linkage between Burns Beach Bushland and Neerabup
National Park (Government of WA, 1998).

This linkage. as well as the east-west corridor between Bushplan Site No.397 and the National
Park. is identified as a potential *Greenway’ within the Srrategic Plan for Perth’s Greenvways
(Tingay. Alan & Associates, 1998). The development of the Strategic Plan was guided by a
steering committee with representation from Environment Australia. State agencies such as
CALM. DEP. Water and Rivers Commission and Main Roads WA. local governments and
community groups; and had extensive public involvement and comment. ‘Greenways™ are
defined as a linkage connecting and encompassing conservation areas and landscape features
and having conservation, recreation, urban planning and/or aesthetic values (Tingay. Alan &
Associates, 1998).

Released as a Final Report at the end of 1998, the Siraregic Plan for Perth’s Greemways
builds on and connects areas of remnant vegetation, wetlands and walking trails within the
Metropolitan Region. The Strategic Plan is intended to complement draft Perth’s Bushplan as
well as act as a catalyst for the identification of Greenways at a local level. Priority was given
to identifving strategic Greenways that provide:

. east-west corridors which link the coast to freshwater or bushland habitats;

« linkages along foreshore areas;

. linkages between wetlands; and

. linkages between large areas of bushland.
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Recommendations of the Swrategic Plan for Perth’s Greemways include protection of
Greenways by the WAPC through appropriate zoning, such as Parks and Recreation, in the
MRS, Other recommendations are for local governments to identify potential and existing
corridors in their structure plans and town planning schemes, and protect them through zoning

provisions.

Local Significance

Areas not considered as Bushplan sites may either be cleared or have native vegetation where
the structure and floristics have been altered to the extent that the vegetation cannot
practically be restored to be representative of the structure and floristics of the natural
vegetation (Government of WA, 1998). These areas still retain some conservation value as
they provide habitat for some fauna but they are not generally considered prime conservation
areas (Government of WA, 1998).

The proposed alignment traverses some areas of remnant vegetation outside the Neerabup
National Park, including two small areas of land between Hector Avenue and Lukin Drive and
the small areas immediately west of the Park boundary north of Lukin Drive. These areas are
rated as excellent under Bushplan’s criteria for condition assessment.

3.2.4  Potential Impacts

Approximately 122 hectares of Neerabup National Park. Bushplan Site No. 383 will be
cleared for construction of the proposed extension to the Mitchell Freeway and the Northern
Suburbs Rail Line. 31 hectares of which is proposed for the railcar stowage and servicing
depot {Proposal 6). The proposed Mitchell Freeway Transportation Corridor will also sever a
regionally significant contiguous bushland linkage between remnant vegetation at Burns
Beach (Bushplan Site No. 322) and Neerabup National Park. Bushplan Site No. 323. The
proposed alignment wil} also cut a corridor of remnant vegetation to the coastal Bushplan Site
No. 397: however. this remnant vegetation is earmarked to be cleared for development in the
future,

The consiruction of the freeway and railway will also potentially impact Neerabup Nationa!
Park through increased potential for fire. weed invasion and dieback. These potential impacts
have been discussed in section 3.1.4.

3.2.5  Proposed Management

The loss of regionally and locally significant vegetation will be minimised as far as possible.
In order 1o offset the loss of portions of the Neerabup National Park. approximately 622ha of
private land and existing Crown Reserves generally situated between the Freeway and
Wanneroo Road (Figure 1.1, 2.1) have been reserved, or are proposed to be reserved for Parks
and Recreation as part of this Amendment. This would result in a substanuial overall increase
i the amount of land set aside for conservation purposes. that is planned to be incorporated
inte the National Park.

Ceptember 19 S -
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3.2.6 Proposed Outcome

Although it is acknowledged that regionally and locally significant vegetation will be lost as a
result of this proposal, it is not considered that this is a significant environmental impact. The
vegetation associations that will be cleared are well represented in secure conservation
reserves and will be appropriately managed to minimise the potential for modification from
disturbance. Given the limited habitat diversity and the widespread occurrence of all the
habitat types/vegetation associations, there do not appear to be any features of regional
significance within the project area that are not adequately represented in secure conservation
reserves.

Given consideration of the above factors and the management measures proposed, it is
believed that the EPA’s objective to “ensure that regionally significant flora and vegetation
communities identified in System 6 and draft Perth’s Bushplan are adequately protected” can
be met.

3.3 Declared Rare Flora

3.3.1 EPA Objective

Protect Declared Rare and Priority Flora, consistent with the provisions of the Wildlife
Conservation Act, 1950.

3.3.2  Relevant Policies

Wildlife Conservation Act, 1950

3.3.3 Existing Environment

Declared Rare Flora (DRF) are extant taxa that have been adequately searched for and are
deemed to be in the wild either rare, in danger of extinction or otherwise in need of special
protection.

Priority species are those species not designated DRF vet whose conservation status appears
o warrant some special fegal protection. The Priority species are maintained on a "Reserve
List" and assigned to one of four priority categories.

I:  Priority One Poorly Known Taxa  Taxa which are known from one or a few (generally <
3) populations which are under threat.

2

Priority Two Poorly Known Taxa.  Taxa which are known from one or a few (generally <
3) populations, at least some of which are not believed
to be under immediate threat.

3:  Priority Three  Poorly Known Taxa  Taxa which are known from several populations, at
feast some of which are not believed to be under threat.
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4:  Priority Four Rare Taxa Taxa which are considered to have been adequaiely
surveyed and which whilst being rare, are not currently
threatened by any identifiable factors.

{From Atkins, (19935).

A search of the CALM Threatened Flora and the Western Australian Herbarium Specimen
databases was undertaken for any records of rare flora which may be expected in the region of
the proposed Other Regional Roads alignments. Records of three species were retrieved,
details of which are as follows:

Eucalyptus argutifolia - Declared Rare Flora

Eucalyptus argutifolia is a small mallee. This taxon is known from only a few locations
immediately north of Neerabup at Seabird, Wabling Hill, Parrot Ridge and a single location
approximately 8 to 10 km south west of Neerabup. It appears to occur on low hills with a
limestone component, and as such Neerabup National Park would appear to contain some
areas of favourabie habitat.

Hibbertia spicata subsp. leptotheca - Priority 3

Hibbertia spicata subsp. leptotheca is a domed green shrub 30 x 40 cm. The species is known
from Yalgorup National Park to Yanchep, and also north to Lancelin. The nearest recording
is from Burns Beach, approximately 10 km south-west of the study site. Its soil preference is
recorded as grey to black sand over limestone and given the prevalence of Hibberria species
in the understorey in Neerabup National Park, its presence within the Park cannot be entirely
discounted. particularly as, because of its smaller stature, it could easily be obscured by the
very common Hibbertia hypericoides. However all previous collections have been recorded
from more coastal locations in low coastal heath, a vegetation assemblage which does not
occur within the proposed alignment.

Jacksoniu sericea - Priority 3

Jacksonia sericea is a low, spreading shrub to 0.6 m high. The small crange {lowers occur
terminally and the pods are ovoid and densely haired. The species is recorded widely within
the Perth Metropolitan area and as far south as Mandurah and Pinjarra, on caicareous and
sandy soils. It 1s probably more common than Herbarium and CALM records suggest (Dr. K.
Atkins. pers. comm.). It is likely to occur within the Neerabup National Park.

Acacia benthanmii - Priority 2

During the survey an additional record of Acacia benthamii was recorded at a single location
(Site 14) immediately north of Hester Avenue. 4. benthamii is a shrub to 1 m high, fliowering
between August to September. New shoots have a woolly hair covering. Previcusly it has
been recorded in Kings Park, Wanneroo and Yanchep. Whilst no additional locations were
recorded along the alignment, it is probable that this species is more widespread within the
boundaries of the Park. The local distribution of this species needs to be ascertained before
the impact of the alignment can be reliably estimated.
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3.3.4 Potential Impacts

Loss of one population of a Priority 2 taxon, Acacia benthamii.

3.3.5 Proposed Management

The extent of the population of Acacia benthamii within Necrabup National Park beyond the
area of the alignment will be determined by the proponent, prior to commencement of site
works, to establish the proportion of the population that will be impacted by the development.
If the population is found to be significant on advice from CALM, appropriate management
measures will be undertaken to the satisfaction of CALM.

3.3.6 Proposed Qutcome

Given consideration of the above factors and proposed management measures, it is believed
that the EPA’s objective to “protect Declared Rare and Priority Flora, consistent with the
provisions of the Wildlife Conservation Act, 1950” can be met.

3.4 Terrestrial Fauna

3.4.1 EPA Objective

Maintain the abundance, species diversity and geographical distribution of terrestrial fauna,

3.4.2 Relevant Policies

iWildlife Conservation Act, 1930

3.4.3  Existing Environment

The Swan Coastal Plain bicregion is described by Thackway and Cresswell (1995) as a "Low
lving coastal plain, mainly covered with woodlands. 1t is dominated by Banksia or Tuart on
sandy soils, Allocasuarina obesa on outwash plains, and paperbark in swampy areas. In the
cast. the plain rises to duricrusted Mesozoic sediments dominated by Jarrah woodland. Three
phases of marine sand dune development provide relief.” The bioregion predominantly
supports Bassian (southern) fauna species combined with some Eyrean (arid zone) and
Torresian (northern) elements, resulting in relatively high species richness. The bioregion
supports few endemic vertebrate species.

With settlement and development of the bioregion, particularly in the Perth metropolitan area.
regional and local extinction of numerous vertebrate species, particularly mammals. has
occurred. Habitat clearance and modification, exotic predators, urbanisation. and altered fire
regime are thought to have been the main contributing factors to faunal extinctions (Kitchener
er al., 1978, Storr ef ol., 1978). Fauna communities within the study area must now survive
within the context of the available habitat types, predator pressure, urban pressure and other
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biophysical factors.

To date, fauna surveys undertaken within the area of the Neerabup National Park include the
Neerabup National Parks Roads spring and winter biological surveys (ecologia, 1996; 1997)
and the biological survey of Water Supply Reserve 134537 (Burbidge et al., 1993). Several
surveys have also been conducted in the wider Northern Swan Coastal Plain encompassing
the Park. The largest and most comprehensive of these was undertaken by the Western
Australian Museum in 1977-78 as part of a general fauna survey of the Northern Swan
Coastal Plain (How, 1978). The study included Neerabup National Park as one of its seven
terrestrial survey sites.

The available literature on species ranges, biology and habitat preferences were used 10
construct expected species lists for the project area (Appendix G). A total of 161 vertebrate
fauna species are expected to occur within the project area, the majority of these being native
birds, but with significant numbers of reptiles and mammals (Table 3.6). Introduced mammals
and birds also occur in the area.

Table 3.6 Number of vertebrate fauna species that potentially occur within the study area,

Vertebrate Group Number of Species
Native Mammals 18
Iniroduced Mammals 8

Native Birds 79
Introduced Birds 3

Reptiles 44
Amphibians 7
TOTAL 161

Native mammal species expected to occur within the project area include the Echidna
Tachyelossus aculeaius, Western Grey Kangaroo Macropus fuliginosus. Western Brush
Wallaby Muacropus irma, Honey Possum Tarsipes rostrarus, Southern Brown Bandicoot
Isoodon obesulus, seven bat species and two native rodents. Introduced mammal species
include the Black Rat Ratrus rattus, Fox Vulpes vulpes, Feral Cat Felis catus, House Mouse
Mus musculus and Rabbit Orvetolagus cuniculus.

It is expected that approximately 79 native bird species may occur in the project area.
including 45 passerines and 34 non-passerines. Passerines predominate because there are no
wetland areas that generally support the non-passerine waterbirds. Families represented by
numerous species include the raptors (Accipitridae and Falconidae), thornbills and allies
(Pardaletidae), and the honeveaters (Meliphagidae) (Appendix G). Five introduced bird
species are expected to occur, these are predominantly doves but include alse the Rainbow
Lorikeet Trichoglossus haemarodus and Laughing Kookaburra Dacelo novaeguineae.

Seven amphibian species and 44 reptile species including 32 lizards and 12 snakes are
expected to occur in the project area. Frog species include the burrowing species Moaning
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Frog Heleioporus eyrei and the unusual Turtle Frog Myobatrachus gouldii, and the widely
ranging Motorbike Frog Liforia moorei. Lizard species include representatives of five
families, the geckos, legless lizards, dragons, monitors and skinks. Common species include
the Bobtail Tiligua rugosa, Fence Skink Cryptoblepharus plagiocephalus and Marbled Gecko
Christinus marmoratus. The coastal heaths and sandplains of the Swan Coastal Plain support
a particularly rich reptile fauna. Snakes include common species such as the Dugite
Pseudonaja affinis and Tiger Snake Notechis scutatus, and the uncommon Bardick Echiopsis
curia.

Fauna habitats correspond closely to the vegetation associations described for the study area,
but are generally broader and incorporate several associations. Fauna habitats for the area are
Tuart Forest, Low Shrublands, Jarrah Woodland, and Banksia Woodland (Figure 3.4).

Tuart Fucalyptus gomphocephala forest occurs throughout the eastern half of the proposed
Neerabup Road alignment and includes areas with varied understorey with a variety of
understorey species including Grass Tree Xanthorrhoea pressii and Prickly Moses Acacia
pulchelia. The condition of the vegetation varied from significantly impacted to refatively
sood condition. The Tuart forest supports numerous passerine bird species including Striated
Pardalote Pardalotus siriaius that call from the canopy. parrots that feed on the Tuart nuts,
Grey Fantail Rhipidura fuliginosa and honeyeaters. Tuarts also provide hollows for the
Brushtail Possum Trichosurus vulpecula. Leaf litter beneath the trees provides suitable
microhabitats for skinks and geckos.

Low Shrubjands occurring in or near the Neerabup Road and Hester Avenue alignment arcas
are generally dominated by Parrot Bush Dryandra sessilis although these proteaceous
shrublands support numerous plant species from the families proteaceae. myrtaceae. fabaceae.
epacridaceae and others. Within the study area this habitat type occurs on shallow soils over
limestone and includes a generally dense overstorey of D. sessilis and Jacksonia
sternbergiana over a moderately dense lower shrub strata, with a variety of herbs and
chimbers, These densely vegetated areas support the Southern Brown Bandicoot Isoodoin
obesiudis and the nectivorous Honey Possum Tarsipes rosiratus. Honeyeaters forage amongst
the blossoms and also search for insects, and smal} passerine birds are abundant. Crevices in
the limestone and abundant leaf litter support a variety of reptile species, but few frogs occur
due to the impervious nature of the substrate,

larrah Fucalvprus marginata Woodland occurs patchily in the study area and much of the
understorey within this habitat type is degraded. This habitat is characterised by sparse to
open E. marginata over a sparse but relatively diverse shrub understorey including Grass Tree
Nanthorrhoea pressii, Acacia saligna and Hibbertia hypericoides over a sparse low shrub
stratum. These open areas are utilised by the Western Grey Kangaroo Macropus fuliginosus
and microchiropteran bat species. Small passerine birds, parrots such as the Ringneck
Barnardius zonarius, Rufous Whistler Pachveephala rufiventris and the Brown Goshawk
Accipiter fusciatus are typical inhabitants of these areas. Leaf and bark litter provide refuge
and foraging areas for lizard and snake species.
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Banksia Woodland habitat in the study area is dominated by Banksia attenuata with the co-
dominant species being either B. menziesii or Allocasuarina fraseriana with considerable
variation in the species composition of the understorey. Banksia Woodland habitat supports
the Western Grey Kangaroo Macropus fuliginosus, Scarlet Robin Petroica multicolor, Brown
Honeyeater Lichmera indistincta, skinks, geckos and legless lizards, and burrowing frog
species including the Moaning Frog Heleioporus eyrei.

3.4.4 Potential Impacts

Potential impacts to fauna arising from the proposed freeway and railway inciude:
. loss and degradation of fauna habitat through native vegetation clearance;

. habitat fragmentation and disruption of fauna populations;

+ barriers to fauna movement;

« road fauna deaths; and

. competition and predation by introduced fauna.

Loss and Degradation of Fauna Habitat

Vertebrate species richness and diversity is related to the diversity, species richness and
condition of the vegetation of an area. Plants provide food resources in the form of nectar.
Jeaves. buds and nuts, and support insects that are prey for animals higher in food chains.
Plants also provide cover under bark and contribute to leaf litter, and are often roosting sites
for birds. Hollows in limbs are used for nesting and shelter. Loss and degradation of
vegetation communities will have ramifications for the fauna of these areas.

Clearance of vegetation may result in the direct loss of fauna habitat. Impacts to fauna include
loss and degradation of habitat and essential resources such as cover and feeding areas,
Habitat degradation has the potential to occur though factors associated with the road
construction and presence of the proposed east-west connecting roads such as dust
introduction of weeds and feral fauna species and changes to ground and surface watcr
movements. Direct mortality of fauna may also occur during initial clearing activities.
particularly of less mobile ground dwelling species such as reptiles.

Habitat Fragmentation and Barriers to Movement

The proposed freeway and railway, once constructed will serve as an effective barrier 10
ground dweliing fauna movement between the remnant vegetation areas of Neerabup National
Park and the coast. This has short-term ramifications for existing fauna, such as access o
mates. food, water and shelter and longer-term {primarily genetic) ramifications. In addition.
habitat fragmentation also increases edge effects such as increased exotic predator species and
weed infestation.

Bushland corridors provide linkages between isolated fragments thereby facilitating the
movement of individuals between communities. Connection of divided populations is
important since it facilitates exchange of genetic material. permits social interactions between
otherwise 1solated individuals and populations, and maintains community structure and
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integrity. However, these corridors may also provide an access route for exotic fauna
including predatory species such as the Fox Vulpes vulpes, the Feral Cat Felis catus and other
species that compete with native fauna such as the House Mouse Mus musculus.

The vegetation in the existing east-west corridor between Burns Beach and Neerabup
National Park is of relatively poor condition, and the degree to which fauna utiiise the

corridor 1s unknown.

Species with larger home ranges will tend to be disadvantaged to a higher degree by habitat
fragmentation and reduction in the area of suitable habitat. Generally speaking larger ground
dwelling fauna species will have larger home ranges since they require greater quantities of
resources, particularly food, but most small mammals move considerable distances in the
course of nocturnal foraging. Studies on kangarcos in the wheatbelt indicate that they occupy
home ranges from 60 - 200 ha, depending on habitat quality and sex (Arnold, 1990). Arnold
(1990} found that as patch size increased absolute kangaroo abundance and the density of
animals per hectare increased. Data on kangaroos on the Swan Coastal Plain is not available.
Kangaroos demonstrated high fidelity to home ranges, and this is the case also for species
such as the Bandicoot Isoodon obesulus, which can maintain populations only where there are
suitable areas of dense vegetation. Reptile species such as the Bobtall Tiligua rugosa have
home ranges that may extend for several hectares, and snakes must move considerable
distances in the mating season in order to locate mates.

Within the arca of the proposed alignment, individuals who's home range s bisected by the
alignment will be affected as will species that must move over greater distances i the
breeding season. In most cases individuals with decreased area for movement will relocate or
"spill over" into adjacent habitats. where their survival will depend on factors such as food
avaiiability. habitat space and predation pressure.

The proposed Freeway and railway will have a less significant direct impact on bird
populations because of their ability to move between suitable habitats. Birds will generally
cross barriers but this will depend on the species. If the availability of suitable habitats has
decreased as a result of fragmentation, then the impact of this will be felt by the bird
populations of the region regardless of their ability to move between areas, and populations
will decline in numbers. Ultimately any population that is too small 1o maintain sufficient
numbers for breeding will become locally extinet.

Road Fauna Deaths

Increased road fauna deaths are likely to occur in areas where new roads are constructed.
particularly affecting large macropoeds, nocturnal birds and mobile ground dwelling fauna.
The wetter edges of the roads may also result in a higher diversity of grasses and wecds.
which in turn attract herbivores such as kangaroos to the road edges.

ecologia Environmental Consultants
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3.4.5 Proposed Management

Loss and Degradation of Fauna Habitat

The loss and degradation of fauna habitat will be minimised as far as possible. Clearing of
vegetation and habitat will be minimised by limiting clearing to that which is absolutely
essential through the demarcation by the proponent of a limit-of-works prior 1o
commencement of site works. The amount of fauna habitat to be cleared will follow the
detailed design and construction plans (yet to be developed). Ultimate clearing boundaries
will be weli defined in the field and staff will be educated as to the importance of adhering to

these Hmits.

Rehabilitation and revegetation of the area in the vicinity of the freeway and railway will be
undertaken by the proponent as soon as the roads have been constructed. Plant species native
to the area will be used in revegetation procedures as these areas may then be utilised by

fauna.

Habitat Fragmentation and Barriers to Movement

The original Amendment proposed to locate the rail car depot (Proposal 6) between Burns
Beach Road and Neerabup Road. This design has recently been modified at the suggestion of
the Department of Environmental Protection (DEP) and the depot is now proposed to be
located between Hester Avenue and Lukin Drive. This relocation will effectively reduce the
width of the alignment in the vicinity of Tamala Park from around 250 metres to almost 100
metres. thus minimising the degree of severance of the southern fauna corridor or cast-west
linkage.

Fauna underpasses may be useful in situations where they join areas of suitable habitat
divided by roads. Access via underpasses potentially facilitates the maintenance of the
integrity of local populations; however, sufficient data is lacking to enable judgement on the
effectiveness of their use.

It is recommended that underpasses be of two types:
() 3 m x 3 m box culverts, for large fauna such as kangaroos; and
(i1) 300 mm diameter concrete pipes. for small fauna such as bobtail lizards and possums.

The usage of these types of underpasses addresses three areas of concern:

(1 the lack of currently available knowledge of the optimal underpass design:

(i)  the constraints imposed by the proposed road design in areas with lmted fil}
requirements; and

(itiy  the requirement for large fauna, such as kangaroos, to maintain movement patterns.

The placement of the fauna underpasses will be determined by the constraints of the desired
road design, and by an assessment of animal movements. The larger culvert fauna
underpasses should be located in areas of maximai fill requirement or where topography
aliows. The lack of sufficient fill requirements due to topography prohibits the greater usc of
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culvert underpasses.

Underpass length shall be the minimum possible consistent with safe road design practices.
The objective is to install culverts of minimum length to encourage utilisation. While
kangaroos and other medium size fauna such as echidnas are highly mobile it Is widely
acknowledged that the longer the underpass, the lower the level of utilisation. Culvert
underpasses require 'a base to be constructed from earth and rock fill to provide a natural
substrate. Vegetation debris, rocks and small logs will be placed within the culvert, both on
the base and the raised bench, to provide shelter from predators and a more secure natural
passageway.

Smaller fauna underpasses constructed from 300mm diameter concrete pipes may be required
on each alignment. Pipe underpass length will be the minimum possible consistent with safe
road design practices. The pipes will be raised 20 cm above the general level of the
surrounding terrain, The raised position and associated access ramps allows small fauna
utilisation of the underpass during periods of seasonal inundation. A length of 50 ¢cm of pipe
will be left protruding at each end. The protruding pipe ends should be positioned on a raised
carth embankment with a 1:6 slope for the access ramps on all three sides.

The Kwinana Freeway underpass study undertaken by ecologia (1995) is one of the few
studies addressing the utilsation of these structures by fauna. The ecologia study indicated
that underpass entrances were often frequented by fauna; however, few animals proceeded
along the underpass beyond 1 to 2 m from the tunne! entrance. Four fauna species were found
10 use the underpasses during the period of the study, the Southern Brown Bandicoot Zseodon
obesulus, Gould's monitor Faranus gouldii, the Bobtail Tiligua rugosa and the Feral Cat Feliy
catus {ecologia. 1995). The Feral Cat was the only species that used the underpass regularly.

The potential for fauna underpasses on the alignment wili be investigated by the proponent in
consultation with CALM and the DEP prior to the detailed design phase of the freeway or
raijway. Underpasses will be installed where appropriate, as determined by further
investigation and engineering capabiiity.

Road Fauna Deaths

The construction and use of the freeway and railway may increase road deaths and vehicle
damage. In order to minimise impacts to local fauna populations, appropriate measures will be
used to restrict fauna access into hazardous areas. Safe access between the remaining habitat
palches on either side of the new alignments will be facilitated through installation of fauna
underpasses.

The proponent will be responsible for surrounding the area of the alignment with exclusion
fencing prior to construction, to the satisfaction of the local government. The fencing
material will prevent passage of large and medium sized fauna. Fencing material similar to
“ringlock” 1s adequate. The fence will be of a minimum erected height of 1.8 m, with a 90 cm
angled strip at the top and a 1.5m apron at the base covered by soil ¥ m deep. The apron will
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be placed on the exterior side of the impact zone to prevent animals digging under the fence
and entering the impact zone.

Exclusion fencing will be erected on both sides of the impact zone of the alignment. The
fencing will be placed as close as possible to the road reserve boundary, and no more than
15m distant from the area of direct impact from construction activities. The objective is to
encompass the minimum necessary impact zone area. Temporary fencing will enclose the
ends of the impact zone to prevent access by fauna during construction.

The use of lighting along the freeway may assist in the reduction of road deaths of nocturnal
terrestrial fauna species. Bright lighting would be expected to deter nocturnal species such as
kangaroos and possums. It is unlikely that many species, with the exception of insectivorous
bats and geckos, would be attracted to the lights. Lights would also aid drivers in seeing
animals on the road.

Competition and Predation by Introduced Fauna

In evatuating the potential for installation of fauna underpasses, consideration will be given to
the potential for increased competition and predation by introduced fauna, as the ecologia
studv on utilisation suggested that the Feral Cat was the only species that used the
underpasses regularly (ecologia, 1993).

if installed. monitoring fauna usage of the underpasses will be undertaken by the proponent to
the satisfaction of CALM in order to collect a rigorous dataset with which 1o evaluate their
effectiveness. The monitoring data will be used 1o modify underpass design if necessary and
aid in the development of appropriate underpass designs that maximise fauna use and
effecuveness.

3.4.6 Proposed Outcome

Vegetation clearance during construction of the proposed freeway and railway and the impact
of habitat fragmentation and barriers to fauna movement may result in the Joss of individuals
and fauna populations. This impact is not anticipated to be significant: however. as the
majority of Neerabup National Park will remain intact and undisturbed. The areas of habitat
proposed to be cleared for construction of the roads are considered to be adequately
represented in the Neerabup National Park. In addition, revegetation and rehabilitauon of
areas in the vicinity of the alignment may provide additienal resources or habitat for fauna.

It is acknowledged that the proposed Mitchell Freeway Transportation Corridor will sever
both fauna corridors currently existing between Neerabup National Park and the Burns Beach
Bushland and fauna habitat in Jindalee and Butler. This impact is not considered 1o be
significant; however, due to the proposed future development of the northern corridor and the
minimisation of the width of the alignment in the vicinity of the southern corridor resulting
from relocation of the rail car depot (see environmental review for Proposal 6). In addiuon.
techniques such as fauna underpasses and the erection of exclusion fencing will be
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incorporated into the road design to facilitate fauna movement and to minimise the incidence
of road fauna deaths. The installation of fauna underpasses adjacent to Tamala Park will help
to0 maintain the east-west linkage between Neerabup National Park and the coast.

Given consideration of the above factors and the management measures proposed, it Is
believed that the EPA’s objective to “maintain the abundance, species diversity and
geographical distribution of terrestrial fauna” can be met.

3.5 Subterranean Fauna

3.5.1 EPA Objectives

. Maintain the abundance, species diversity and geographical distribution of subterranean
fauna.

. Protect stygofauna, consistent with the provisions of the Wildlife Conservation Act, 1950
and maintain the abundance, species diversity and geographic distribution of stygofauna.

3.5.2  Relevant Policies

Wildlife Conservation Act, 1950

3.5.3 Existing Environment

Subterannean fauna are principally invertebrates that dwell in subterranean habitats such as
caves. Stvgobites and troglobites are respectively the obligate aquatic and terrestrial
components of subterranean fauna. Stygobites are found in groundwater and aquatic
environments within caves, whereas troglobites occur exclusively in cave systems. Both
stygobites and troglobites complete their entire life cycle underground and are toialiy
dependent on these environments for their survival (EPA, 1997).

The term stygofauna is used to refer to aquatic subterranean dwelling fauna, The fauna
dwelling in stygal habitats can be classified into a number of ecological categories depending
on their degree of association and dependence upon the subterranean reailm. Some species
dwelling in stygal habitats may also occur in aguatic habitats elsewhere - these species are
termed stygophiles. Some species spend only a part of their life cycle in stygal habitats, such
as the aquatic larval or nymphal stages of certain insects which burrow into the sediments of
surface water bodies but periodically return to surface waters to gather food. or to
metamorphose into the adult form. These species are termed stygoxenes. Some species oceur
accidentally in the subterranean realm, such as those carried into caves by sinking streams for
instance - these species are termed accidentals. The final ecological category are species
which have an obligate dependence on stygal habitats for their survival. These species are
termed stygobites.

Styeobites spend their whole life eycle underground and they have limited powers of dispersal
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through surface waters. They typically have a restricted distribution, often being confined to a
single cave system, or small part of an aquifer.

Stygobites display characteristic morphological specialisations to a subterranean existence,
including a reduction or complete loss of body pigment and eyes. To compensate for the
absence of vision, stygobites have evolved longer antennae and appendages, and other non-
optic sensory organs may be enhanced, such as sensory hairs and sense of smell. Their bodies
may become elongate or vermiform to enable them to move through minute pores between
grains of sand.

Food supplies in subterranean waters are often limited, so underground habitats support
comparatively few individuals compared with surface waters. Thus stygobites are rare
animals which are difficult to collect and many are known from only a few specimens.

The term stygofauna is used throughout this report to refer to stygobites in the strict
ecological sense, viz. subterranean aquatic fauna showing clear morphological specialisations
10 a subterranean existence.

The Australian stygofauna, like those elsewhere, is dominated by Crustacea, but gastropod
molluscs. water mites, turbellarians, and fish are also present. The Crustacea are represented
bv a number of major groups including Osiracoda (including Halocyprida), Copepoda
(especially cyclopoids and harpacticoids), Remipedia, Mysiacocarida {marine interstitial
onlvy. Syncarida (both Anaspidacea and Bathynellacea), Isopoda (Phreatoicidea. Asellota,
Flabellifera),  Spelaeogriphacea.  Amphipoda  (including crangonyctoids, melitids  and
hadziids). Thermoshaenacea and Decapoda (especially Arvidae) {(eg.. Poore and Humphreys.
1992, in press: Eberhard and Spate. 1995: Yager and Humphreys. 1996: Bradbury and
Williams. 1997; Humphreys. in press, submitted).

An assessment of the likelihood of subterrancan fauna being present within the arca of
Proposal 5 was undertaken. The assessment has two objectives;

. 10 establish the potential of the area to support troglodvtic fauna. - The presence of
wroglodyvtic fauna depends on there being a cave deep enough, and with a permanently
dark chamber, to have a limited connection with the surface: and

. 10 establish the potential of the area to support stvgofauna. - If there is a conduit of the
Gnangara Mound underlying the area then stygofauna may be present. Since the flow of
the aquifer is essentially radial, then it is likely that at least one conduit will be crossed. 1f
there are no tree roots lining the conduit then the fauna diversity will be very low. Should
two or more conduits be crossed it may be expected that the fauna in each will not show
100% congruence of species diversity.

Troglodytic Fauna

An assessment of the likelihcod of cave formation and hence the potential presence of
rroglodyiic fauna was made using geological mapping. aeriai photographs and site inspection
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by foot. The area of Proposal 5 was examined for the presence of Tamala limestone outcrops.
While there are numerous outcropping’s of Tamala limestone, none are massive enough to
indicate the presence of a cave. Tuart Eucalyptus gomphocephala trees are often associated
with cave streams at Yanchep (Jasinska ef @/, 1996: Jasinska & Knott, 1991: Jasinska, 1990).
Whilst there are considerable stands of Tuarts in some locations, no cave entrances were
located.

Historically there have been no records of caves in the area despite long term extensive
human visitation and use (Knott, pers comm.).

The survey did not reveal any surface evidence of caves. However it is possible that caves
without openings to the surface may exist though the likelihood is low based upon the karst
landform assessment (Section 4.8). If any existed there would have to be some means of
access 10 harbour a fauna.

Stygofauna

Three bores are located within the area of Proposal 5 that may be sampled for stygofauna.
Historically, a further four bores have been drilled in the area but are now abandoned with
casings filled and are not able to be sampled (Table 3.7).

Table 3.7: Groundwater bores located in the proposal area.

Site ID Easting Northing Bore Name Status
2034-4-SE-0061 380051 6492838 Joondalup No 3A Active
2034-4-SE-0074 380101 6493701 Artesian Monitoring 23 Active
20534-4-SE-0075 380102 6493701 Artesian Monitoring 23A Active
20534-4-SW-0001 382244 6492862 Army FO Abandoned, casing filled.
2034-4-5E-0062 380031 6492838 Joondalup No 3B Abandoned. casing filled.
2034-4-SE-0004 380050 6492838 Joondalup No 3D Abandoned. casing filled.
2034-4-SE-0143 379172 6495749 Cnr Merriwa Blvd & Tuross Abandoned, casing filled.

Bores were sampled for fauna using a bailer to extract 10l of water from cach bore and
sieved using a plankton net with a mesh size of 106pum. This is the standard technique which
has been used in other stygofauna surveys (eg. Humphreys., 1994). The material 15 washed
using i situ water into a vial and transported to the laboratory and examined for fauna under
a binocular dissecting microscope.

5

Bore Joondalup No 3A was not able 1o be located in the field. Bores Artesian Monitoring 2
and Bores Artesian Monitoring 23A were sampled. In addition two further bores, TPL 1A
and TPL1B, located at the entrance to Tamala Park waste site were also sampled to provide
more regional information.

No stygofaunal or aquatic organisms were found in any of the four samples. Collembolans
occurred 1n two samples but these are terrestrial forms and may have been picked up
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incidentally form the surface whilst the bores were being sampled. All samples yielded some
debris but none of this material appeared to be faecal and no animal remains were evident.
Although animals in groundwater are typically low in abundance, where they are present at
least one or more specimens are usually recorded from a 10 L volume (Dr B. Knott, UWA,

pers. comm.).

If stygofauna do exist in this area it must be in very low abundance. This is likely due to the
depth of the water table, which is probably below the depth to which plant roots may
commonly reach.

3.5.4 Potential Impacts

Impacts from construction activities may impact underground cave systems, which, in turn,
may impact the habitat and ecosystem of subterranean fauna. Any changes to groundwater
quantity or quality aiso has the potential to modify habitat and food sources of subterranean
fauna as lowering of the water table has the potential to deprive stygofauna of water and or
impact preferred root mat habitat (Jasinska ef al, 1996).

The construction of the freeway and railway may impact groundwater quality. Without the
provision of specific drainage structures, road/rail run-off and contaminant spills from road
accidents or during construction may discharge into the soil and infiltrate into the
groundwater. Run-off consists largely of hvdrocarbons and heavy metals that are deposited on
the road through traffic movement and then washed off following rain events.

In arcas of cut where Tamala limestone occurs there is the potential to open hidden karst or
cave landforms to the surface. Impact to these environments would be severely detrimental to
troelodytic fauna on a local scale.

3.3.5 Proposed Management

As no evidence of caves was discovered in the proposal area and the proposal is unlikely to
impact groundwater (see Section 3.9), it is unlikely that the construction of the freeway and
railwav will impact subterranean fauna. However, extensive geotechnical investigations will
be required during the detailed design stage for both the rail line and f{reeway. These
investigations, including drilling, will take place prior to construction and reveal the presence.
if any occur, of any hidden karst or cave formations in the development area. If the presence
of a cave is discovered, CALM will be notified and the appropriate actions undertaken to the
satisfaction of CALM in consultation with the DEP,

The proponent will also ensure that care is taken during clearing for construction through the
development of a Construction Management Plan. This will include mvestigation for the
presence of subterranecan fauna within any cave or karst landforms encountered in areas
cleared or cut during construction. Shouid any subterranean fauna be found, an appropriate
management plan will be developed in consuliation with the DEP and CALM.

CoNt T N [§ . N
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In addition, best practice drainage design will be utilised by the proponent to control potential
impacts to the groundwater through as detailed in the Construction Management Plan. This is
outlined in further detail in Section 4.2.

3.5.6 Proposed Outcone

Given consideration of the above factors and the management measures proposed, it is
believed that the EPA’s objectives to “maintain the abundance, species diversity and
geographical distribution of subterranean fauna including stygofauna and protect stygofauna,
consistent with the provisions of the Wildlife Conservation Act, 1 950” can be met.

3.6 Specially Protected {(Threatened) Fauna

3.6.1 EPA Objective

Protect Specially Protected (Threatened) Fauna, consistent with the provisions of the Wildlife
Conservation Act 1950,

3.6.2 Relevant Policies

Wildlife Conservarion Act, 1930

3.6.3  Existing Environment

As previously mentioned, many fauna studies have been undertaken in the North West
Corridor. including the Neerabup National Park and the proposal area (Burbidge er al.. 1993
ceologia, 1997 How, 1978; Kinhill Stearns. 1983. Kitchener er al., 1978).

Specially Protected (Threatened) Fauna represents fauna that is recognised as needing
protection for various reasons. Fauna species that have been formally recognised as rare.
threatened with extinction or as having high conservation value are protected by law under the
Western Australian Wildlife Conservation Act 1950. Other species, recognised as needing
protection generally due to declining or limited population sizes of those whose habitat is
under threat. may be listed by CALM or recommended for protection through international
agreements.

Scheduled Species

Classification of rare and endangered fauna under the WA Wildlife Conservation (Specially
Protected Fauna) Notice 1998 recognises four distinct schedules of taxa that are declared 1o be
fauna in need of special protection. These are described below.

Schedule § Fauna which is rare or likely 10 become extinct

Schedule 2 Fauna which is presumed 10 be extinct

IR er QC g . .
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Schedule 3 birds which are subject to an agreement between the governments of Australia and
Japan relating to the protection of migratory birds and birds in danger of extinction

Schedule 4 fauna in need of special protection, otherwise than for the reasons mentioned above.

Two Schedule 1 species potentially occur in the proposed road alignments. They are the
Chuditeh, Dasyurus geoffroii, and Carnaby's Cockatoo, Calyptorhynchus latirostris (ecologia,
1997; Kitchener et al., 1978). ‘

The Chuditch is a medium sized predator feeding on a variety of birds, mammals, insects and
carrion (Strahan, 1983). It lives on the ground, climbs well and inhabits burrows. The
Chuditch is generally uncommon throughout its range and is uniikely to be encountered,
possibly extinet, in the project area. The last reported sighting in the Wanneroo region was at
Yanchep National Park in 1972 (Kitchener et al., 1978).

Carnaby's Cockatoo was recorded at Lake Jandabup in April 1993 (M. Craig, pers. comum.),
Lake Gnaneara (G. Little, pers. comm.) and adjacent to Neerabup National Park (ecologia,
1997). It undoubtedly occurs throughout the area, especialiy where stands of the introduced
pines Pinus pinaster and Pinus radiata occur. This species is expected to occur in Banksia
Woodland and Jarrah Woodland habitats.

Despite their apparently high numbers on the Swan Coastal Plain, particularly in areas such as
nearby Yanchep National Park, Carnaby's Cockatoo is a threatened species since it is endemic
10 the south-west region and restricted to a small area within the south-west. Breeding arcas in
the wheatbelt have been greatly depleted as a result of vegetation clearance for agriculture.
CALM guidelines for management of the area take into account the need to protect habitat
such as nesting hollows and maintain unburned areas of limestone heathland as food sources
for cockatoos through a mosaic (patch) burning system. Marri (Eucalyptus calophylla). s also
a preferred habitat of the cockatoo and it is present in scattered patches within the study arca.

Based on available literature on species ranges, biology and habitat preferences, no Schedule
2 species are expected to occur in the proposed road alignments. No Schedule 3 species are
expected to oceur either as there are no suitable wetland areas in the proposal area,

Two Schedule 4 species potentiallv occur in the proposed road alignments (Storr. Johnstone
& Harold. 1978). These are the Peregrine Falcon. Falco peregrinus and the Carpet Python
Morelia spitota imbricata (Kinhill Stearns. 1983).

The Peregrine Falcon is uncommon but widespread throughout Australia. It is a scarce visitor
from January to May to the entire northern Swan Coastal Plain (Storr, Johnstone & Harold.
1978). It is nomadic, sedentary or partly so, and prefers coastal or inland cliffs and gorges.
timbered watercourses, plains and open woodlands. Sightings of this species in the area have
been made previously at Mindarie (Kinhill Stearns. 1983). The Peregrine Falcon is likely to
oceur in the area but should not be greatly affected by the proposed roads since it is a widely
foraging species.
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The southern subspecies of the Carpet Python, A spilota imbricata, is widespread but
uncommon in south-west Western Australia. This python is a semi-arboreal species that is
most frequently recorded in woodland and forest areas where it seeks shelter in hollow logs.
It feeds on small to medium sized mammals and lizards both in the trees and on the ground.
This species has been recorded from Neerabup National Park and may occur in the project

arca.

Priority Species
Threatened fauna species that are not specifically covered by the WA Wildlife Conservation
Act are listed under four priority codes designated by CALM. The definition of these codes is
outlined below.

Priority 1 Taxa with few, Taxa which are known from few specimens or sight records from one

Priority 2

Priority 3

Priority 4

poorly known
populations on
threatened lands

Taxa with few,
poorly known
populations on
conservation
lands

Taxa with several,

poorly known
populations, some
on conservation
tands

Taxa in need of
monitoring

or a few localities, on lands not managed for conservation, €.g.
agricuitural or pastoral lands, urban areas, active mineral leases. The
taxon needs urgent survey and evaluation of conservation status
before consideration can be given to declaration as threatened fauna.

Taxa which are known from few specimens or sight records from one
or a few localities, on lands not under immediate threat of habitat
destruction or degradation, e.g. national parks, conservation parks,
nature reserves, State forest, vacant crown land, water reserves. elc.
The taxon needs urgent survey and evaluation of conservation status
before consideration can be given to declaration as threatened fauna.

Taxa which are known from few specimens or sight records from
several localities, some of which are on lands not under immediate
threat of habitat destruction or degradation. The taxon needs urgent
survey and evaluation of conservation status before consideration can
be given to declaration as threatened fauna.

Taxa which are considered to have been adequately surveved. or for
which sufficient knowledge is available, and which are considered
not currently threatened or in need of special protection. bui could if
present circumstances change. These taxa are usually represented on
conservation lands.

Two Priority 4 species potentially occur in the project area {Strahan. 1995). These are the
Southern Brown Bandicoot, Iscodon obesulus. and the Western Brush Wallaby Macropus

T,

The Southern Brown Bandicoot occurs in dense vegetation near wetlands.

11 is recorded

widely but sporadically throughout the northern Swan Coastal Plain from Perth to Moore
River (ecologia, 1997).

Since European settlement, the Southern Brown Bandicoot has undergone a range contraction
which is largely the result of land clearance and introduced predators such as the fox (Strahan.
1993). The species prefers scrubby habitats or areas with low ground cover that are burnt
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relatively frequently as this promotes an abundant supply of insect food. The Southern Brown
Bandicoot is a nocturnal mammal which prefers to stay close to cover when searching for
food. With its powerful foreclaws it digs small conical burrows in search of earth worms and
other invertebrates. It may also eat fungus and other subterranean plant matter. By day the
Southern Brown Bandicoot sleeps in nests constructed from grass and other plant material,
Once & juvenile reaches maturity its survival depends on possession and defence of an
adequate home range, the size of which may be as large as seven hectares. Only in times of
plentiful food supply will territories overlap (Strahan, 1995).

The Neerabup National Park Roads Study (ecologia, 1997) failed to locate any evidence of
populations of the Southern Brown Bandicoot, however individuals have been recorded
previously in the Wanneroo area in 1993 and 1994. A CALM Bandicoot database search
revealed no records of the species from within Neerabup National Park, however a sighting
was recorded in the bushland adjacent to the study area, in Bushplan site #323. (T. Friend,
pers. comn}

The Western Brush Wallaby, Macropus irma, is endemic to the south-west of Western
Australia and is an uncommon species on the Swan Coastal Plain. It is a medium sized
macropod that generally favours open forest or woodland that provide suitable grazing areas
with adjacent scrubby areas for daytime shelter. Brush Wallaby juveniles are thought 1o be
susceptible to predation by foxes and this may have led to a decline in populations in certain
parts of the state (Strahan, 1995).

This species has been recorded from the Burns Beach bushland and from Neerabup National
Park and is likely to occur in the project area.

Special Agreements

A range of migratory species are protected under international agreements. specifically the
Japan Australia and China Australia Migratory Bird Agreements (JAMBA and CAMBA).
Within the project area, the only species that potentially occurs is the Fork-tailed Swift . dpus
pacificus. since the majority of species protected under these agreements utilise wetiands and
there are no suitable habitats within the area. The Fork-tailed Swift is a visitor that rarely
penetrates into the south-west and is unlikely 1o be affected by the proposed development.

Other Species of Interest

Two species, the White-breasted Robin. Eopsaltria georgiana and the Honey Possum.
Tarsipes rostrarus, whilst not listed within the Wildlife Conservation (Specially Protected
Fauna) Notice, are considered to be of local significance due to restricted distributions.

The White-breasted Robin is known from parts of the south coast through to the Darling
Range north to Canning Dam (Storr, 1988) with occasional sightings further north at Bickley.
There is also an isolated population from Lancelin to near Geraldton. [n recent vears it has
only been found on the Swan Coastal Plain near Harvey and Busselton (Burbidge er al. 1993,
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*White-browed Scrubwren Sericornis frontalis
*Splendid Fairy-wren Malurus splendens
White-winged Fairy-wren Malurus leucopterus
*Searlet Robin Petroica muliicolor

Hooded Robin Melanodryas cucullaia
*(olden Whistler Pachycephala pectoralis
*Grey Shrike-thrush Colluricincla harmonica

3.6.4 Potential Impacts

Potential impacts to threatened fauna are similar to those affecting terrestrial fauna generally
and have been described previously. They include:

. loss and degradation of habitat that supports threatened fauna;

. habitat fragmentation and disruption of threatened fauna populations; and

. loss of local populations of threatened fauna.

Loss of habitat is particularly detrimental to fauna species that have specific habitat
requirements. Details of habitat requirements for scheduled and priority species are listed here
since impacts to these areas are most iikely 1o affect threatened fauna.

Eucalypts, particularly Jarrah Eucalypius marginata, Marri E. calophylla and Tuart £
gomphocephala provide shelter, roosting and foraging areas for Carnaby's Cockatoo and are
therefore vital for their continued survival. Limestone heathland (Low Shrubland habitat} also
provides food sources for this species. The Chuditch, the other Schedule 1 species. prefers
Eucalvpt woodlands, but is likely to be locally extinct in the area.

The schedule 4 species, the Peregrine Falcon is tikely to utilise open woodland habitats and
the Carpet Python requires suitable shelter sites. usually in the form of hollow logs or under
thick bushes.

The Southern Brown Bandicoot. a priority 4 species, prefers scrubby habitats or arcas with
low ground cover. On the Swan Coastal Plain 1t prefers vegetation fringing swamps and dense
thickets including Dryandra sessilis and heath associations. The Western Brush Wallaby
generally favours open forest or woodland.

Consideration of these habitat preferences suggests that Eucalypt woodlands, particularly with
mature trees, and Low Shrubland habitat with dense vegetation are the primary habitat types
likely to be utilised by threatened fauna. Both of these habitat types represent the majority of
vegetation within the proposed alignment (Figure 3.4) and therefore approximately 90
hectares of potential threatened fauna habitat is proposed to be cleared as a result of this
proposal.

3.6.5 Proposed Management

Significant vegetation associations and fauna habitats required by threatened fauna species
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will be retained where possible. As outlined above, these include Eucalypt woodlands and
Low Shrubland habitat.

Areas to be cleared shall be clearly demarcated by the proponent prior to commencement of
site works and individual trees retained where possible following MRWA Specification No.
204 Environmental Management Reguirements and the 300 Series regarding Earthworks.

A targeted fauna survey for scheduled and priority fauna species shall be undertaken by the
proponent along the proposed alignments prior to commencement of any site works to the
satisfaction of CALM. This survey will delineate usage of sites within the project area by rare
fauna. I[ndividuals will be relocated if their ranges lie within or overlap the area of the

proposed alignment.

3.6.6 Proposed Outcome

The loss and degradation of fauna habitats that support rare fauna species will kept to a
minimum, although it is recognised that these habitats are adequately represented within the
Neerabup National Park.

Given consideration of the above factors and the management measures proposed, it is
believed that the EPA’s objective to “protect Specially Protected (Threatened) IFauna.
consistent with the provisions of the Wildlife Conservation Act 1950 can be met.

3.7 Underground Wetlands

3.7.1  EPA Objective

Maintain the integrity, functions and environmental values of underground wetlands.

-

3.7.2  Existing Environment

Underground wetlands, often referred to as “karst wetlands®, are identified in the Wetland
Classification System {(Commonwealth of Australia, 1996) as ‘inland, subterrancan Kkarst
wetlands®. In general, underground wetlands are formed where groundwater intersects karst.

Karstic terrain is often host to subterranean fauna including terrestrial and aquatic
{stvgofauna) species. Known populations of stygofauna are located in Yanchep National
Park. over Skm north of the northernmost portion of the Freeway extension. These fauna arc
highly specialised to living m subterranean conditions. As previously mentioned. studies
conducted in the Yanchep National Park observed that stygofauna have been found generally
where a substantial root mat exists within the karst. Such mats provide a constant and
abundant primary food source for the micro-ecosvstems and generally occur onlv where Tuart
Woodlands coincide with karstic formations (Jasinska, 1997). Dr Brenton Knott (UWA.
Zoology Department), an expert on stygofauna, also provided comment that in the Yanchep
National Park. the connection between many of the cave streams and surface water is hkely to
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be a causal factor for the “karst wetlands” found.

A karstic assessment of the proposal area (Section 4.8) determined that the presence of karst
landform within the Proposal 5 area is unlikely. In addition the absence of surface expression
of water over the proposal area further lessens the probability of underground wetlands along
the alignments.

3.7.3  Potential Impacts
The absence of karst landform and surface water expression along the freeway and rail line

alignment indicates that there is not, as far as can be determined, any issues relating to the
maintenance of values relevant to underground wetlands,

3.7.4 Proposed Management

As there is an apparent absence of underground wetlands there are no management issues to
be addressed in relation to this type of environmental attribute.

The management measures proposed for the protection of subterranean fauna {see Section
3.5) and maintenance of groundwater quality (see Section 4.2) will also provide for the
protection of underground wetlands should they occur in the development area.

3.7.5  Proposed Outcome

Given consideration of the above factors and the management measures proposed. 1t is
believed that the EPA’'s objective to “maintain the integrity. functions and environmental
values of underground wetlands™ can be met.

3.8 Landforms

3.8.1 EPA Objectives

« Establish stable, sustainable landform consistent with surroundings.
- Maintain the environmental. scientific, cultural and recreational values of karst fandforms.

3.8.2 Relevant Policies

» Interim Guide to the Geometric Design of Rural Roads (NAASRA. 1980)

- Australian Standard 1742-1986 10 1989: Manual of Uniform Traffic Control Devices

- AustRoads Guide to Traffic Engineering

« MRWA  Specifications 204 Environmental Requirements (200-series  Management
Requirements, MRWA Tender Document System, 1999)

+ MRWA  Specifications 302 Earthworks (300-series Earthworks, MRWA  Tender
Document System, 1999)

September 1999 48 ecalogic Environmental Consultants



MRS Amendment 992/33 Clarkson-Butler Proposal 5 Environmental Review

3.8.3 Existing Environment

The proposed Amendment area is located on the Spearwood Dune Landform System formed
about 40,000 vears ago. This is the second youngest of a series of dune systems on the Swan
Coastal Plain. Dunes formed near the coast as a result of deposits from the sea and were then
eroded by winds that redeposited the sand, forming dunes further inland. Today, the
Spearwood Dune Landform consists of gently to moderately inclined low hills and undulating

plains.

The dunes are composed largely of infertile red/brown, yellow and pale yellow/grey sands
with little structure. Limestone also occurs within the profile and is eventually deposited at the
borttom of the dunes. If groundwater is present, the water can dissolve the limestone and form
caves. Landforms with these subterranean passages and caves are called karst landforms.

The term ‘karst” is used to describe landscapes that are commonly characterised by closed
depressions (sinkholes), subterranean drainage and both horizontal and vertical caves. The
term is applied to an entire geomorphic province, and not just to the characteristic features of
the terrain. The factors that may contribute to the formation of karst landforms include
geologic, pedologic (soil), climatic, topographic, hydrologic, biologic and temporal factors.
The complex interaction between these factors determines the features exhibited by any
particular karst landform (Alan Tingay & Associates, 1999).

Karst landscapes are formed principally by the selective chemical dissolution of limestone, or
dolomitic rocks. by the percolation of ground waters and underground streams. The
croundwater seeps along fractures and joints gradually creating sizeable passages. As this
dissolution generally takes place beneath the ground the solution caves do not necessarily
have entrances to the surface. The solubility of limestone is much enhanced if the waters
comtain disselved carbon dioxide. Water moving through the atmosphere and soil scavenges
this carbon dioxide becoming more acidic and thus more efficient at dissolving limestione.
Studies in temperate climates suggests that two thirds or more of limestone sciution takes
place at the soil-rock interface where waters percolate through the soil into the rock mass
(Hamilton-Smith et al., 1998).

In the Yanchep region. {(which includes the area encompassed by Proposal 3 from a geological
perspective), karst phenomena typically occur geographically within the broad low valley of
the Spearwood dune system approximately 4 to Skm from the coast and within the Tamala
Limestone in the unsaturated zone between the watertable and the surface.

Within this unsaturated zone the Tamala Limestone 1s massive but heavilv jointed. The rock
strength below the watertable is lower and vugs and voids are common. The broadened joints
allow groundwater to percelate through the limestone to the groundwater table. As water
percolates through the unsaturated zone it dissolves some of the limestone causing the joints
to broaden until the surface sands collapse into the void, resulting in the formation of &
sinkhole at the surface.

The next stage of the Karst cycle of development. after the development of sinkholes. is a
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chain of shallow wetlands where collapse has occurred and subterranean streams have
surfaced from beneath the remnant limestone. An example of such wetlands can be seen at
Loch McNess in Yanchep National Park.

The alignment of the proposed Mitchell Freeway from Burns Beach Road to Romeo Road 1s
located in areas predominantly comprised of sediments of the Spearwood Dune System. This
inciudes Tamala limestone outcrop, subcrop and sands derived from the underlying Tamala

limestone.

The area of Proposal 3 occurs to the west of the identified karstic zone that contains abundant
karstic phenomena including caves, dolines and swallows (Yanchep GSWA Sheet 2034 IV).
This zone contains the wetland chain that includes Loch McNess, Mindarie Lake, Carabooda
Lake, Nowergup Lake and Neerabup Lake. The identified karstic zone is parallel to the
Mitchell Freeway alignment, approximately 1.5 to 2km to the east.

An assessment of the geology and geomorphology of the area was carried out by a qualified
geoscientist. The assessment included a review of all available information including aerial
photographs. geological maps of the area (Yanchep GSWA Sheet 2034IV and Muchea
GSWA Sheet 20341 & 2134[V), and a preliminary field assessment.

The preliminary field assessment involved observations through driving the alignments by
4WD and ficld traverses where vehicle access was not possible. The assessment was limited
by the presence of thick vegetation over a large portion of the Kwinana Freeway and
Neerabup Road alignments, which prevented a thorough evaluation.

The geomerphology of the area consists of roiling relic dunal landscape with outcrop and
subcrop on the highs and sand filled. broad valleys in topographic lows. Karst scenery was
not ohserved during the field assessment. However, surface dissolution of the outcrop and
subcrop including small fissures (<1m) and cavities has occurred due to rainfall, though this is
likelv to be a shallow surface feature only.

Excavations associated with the Quinns Quarry (BCG Group), which is south of Quinns Road
and directly east of the Freeway extension. showed cross-sections, shaliow soiis (<4m)
overlving massive limestone, greater than 10m in thickness. Imumediately south of the Quinns
Quarry an area of quarried excavations contained a small oulcrop of pinnacle structures
(scattered over approximately 15m* with approximately 3m high pinnacles). which are
interpreted 10 be at the top of the limestone and overlying sands contact. These features are
considered to be erosional features. not collapse features. formed through wind erosion of
limestone with the pinnacles associated with portions of limestone with a higher degree of
cementation.

Based on the GSWA geological mapping of the area and the preliminary field study. it is
evident that the presence of karst scenery within the alignments, such as caves. swallows and
dolines. within the alignments is unlikelv.
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3.8.4 Potential Impacts

The construction of the alignment may impact the natural form of the terrain by being
inconsistent with the surrounding landforms and leading to a noticeable visual impact.

The location of the alignment is situated across numerous low hills. The nature of a freeway
means that the most direct and safest route is generally chosen. Therefore the natural
topography of the terrain cannot be followed and cuts and fills to the terrain will be required.

Draft construction plans suggest that in the 3.4km between Burns Beach Road and Neerabup
Road, 4 hills will be excavated to a maximum depth of 9 metres and 3 slopes and valleys will
be filled to a maximum of 7 metres. The freeway and railway are likely to rise from 9m to 44
metres Australian Height Datum (AHD) over a distance of 700 metres from Burns Beach
Road then gradually decline to 23 metres AHD at Neerabup Road. This information is based
on draft profile drawings which are likely to be modified prior to construction.

From Neerabup Road the alignment is likely to rise again to 42 metres AHD over a distance
of 1.6km. To achieve this incline, cuts will be necessary to a maximum depth of 5m and fills
to a height of § metres. For the next 900 metres a hill will need to be excavated to a depth of §
metres so the Freeway declines to meet Quinns Road. which is 33 metres AHD.

From Quinns Road the alignment has to cut through 3 hills and fill 2 slopes to reach Lukin
Drive 2.5km to the north. Excavation at Lukin Drive may reach 11 metres, the maximum
depth required to be cut along the whole alignment extension. This cut is likely to be extended
into a set of 3 hills for 1km after Lukin Drive. Over the next 1.2km to Romeo Road, the
Freeway and Railway gently dip and rise no greater than § metres. cutting through one hill
400 mewes before Romeo Road, to a depth of 11 metres.

[f the freeway and rail line are constructed over areas of karst formation. subsidence or

collapse could occur. As there is an apparent absence of karst landform along the alignments
there are unlikely to be potential impacts with respect to karst landforms.

3.8.5  Proposed Management

Criteria for route selection are set through 7he Interim Guide 1o the Geometric Design of

Rural Roads (NAASRA, 1980). To minimise potential impacts upen the natural. landforms.
the initial planning and route selection for the freeway and railway alignment followed the
dimension and form of the natural environment. whilst complying with engineering and safety
standards such as the Australian Standard 1742: Manual of Uniform Traffic Control Devices
and the AustRoads Guide to Traffic Engineering.

Construction of the freeway and railway will follow final construction profiles agreed 10 by
relevant Government agencies. Contractors are required to comply with MRWA Specification
302-Earthworks. which will ensure that the resulting landforms are stable and sustainable.
This specification stipulates procedures involved in topsoil removal and re-spreading: road
widening: rock excavation, blasting and embankment construction. Under the MRWA
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Specification 204-Environmental Management Requirements, contractors have to ensure that
no damage to landforms outside the work area occurs and if it does, the area shall be
rehabilitated at the contractor’s cost and to the satisfaction of a qualified environmental

practitioner.

The proposed landuse (road and rail construction) is suited to the geomorphology of the area
provided the development is managed with careful consideration to the relevant geotechnical
considerations such as drainage in valleys. As identified in Section 4.2, careful consideration
will be given to drainage in the broad valley depressions during development of the proposed
freeway and rail line. Drainage structures will be designed to maintain the rolling dunal

geomorphology of the land where possible.

3.8.6 Proposed Outcome

The nature of the swrrounding Spearwood landform consists of a system of low gentle
undulating hills. It is recognised that to construct the freeway and railway, cuts and fills to this
natural landform will be required. However, the planned construction profile interrelates with
the existing landform, as the design is based on conforming with the dimensions and form of
the natural environment as far as practicable, whilst complying with safety and engineering
standards.

Given consideration of the above factors and the management measures proposed. it is
believed that the EPA’s objectives to “establish stable, sustainable landform consistent with
surroundings and to maintain the environmental, scientific, cultural and recreational values of
karst tandforms™ can be met.

3.9  Aboriginal Culture and Heritage

3.9.1 EPA Objectives

. Ensure that the proposal complies with the requirements of the Aboriginal Heritage Act
1972; and

. Ensure that changes to the biological and physical environment resulting from the project
do not adversely affect cultural associations with the area.

3.9.2 Relevanr Policies

Aboriginal Heritage Act, 1972

3.9.3 Existing Environment

Aborigines have lived within the Wanneroo area for more than 40.000 years. utibising the
abundance of food and water along the chain of wetlands on the coastal plain. In winter the
groups moved east away from the coastal weather, returning to the lakes in summer as inland
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water supplies dried up.

In 1989 an Aboriginal Site Survey of the proposed Mitchell Freeway extension from Shenton
Road to Romeo Road (therefore, including the Clarkson-Butler area) was carried out by Rory
O’Connor, Gary Quartermaine and Corrie Bodney. It covered both ethnographic and
archaeological aspects.

The ethnographic component of the survey covered a corridor 1km wide, that was 500m
either side of the centre line of the proposed freeway alignment. The study consisted of
examining the existing ethnographic database, a site visit accompanied by Aboriginal people.
and consultation and discussion with relevant Aboriginal people, long-term residents and
Wanneroo City Council staff.

No previously recorded ethnographic sites were discovered within the survey area and no sites
of significance were known to the Aboriginal people consulted.

The archacological survey covered a corridor 200m wide centred on the proposed alignment.
Site inspections were carried out across the corridor every 200m. Access was possible to all
sections of the corridor by 4WD vehicle and on foot. Visibility was restricted by groundcover
vegetation but was good along tracks, firebrakes and other cleared areas. These exposed areas
accounted for approximately 25% of the corridor area.

No archaeclogical sites were located or had been previousty recorded within the study area.

In 1995, the Aboriginal Affairs Department advised Main Roads WA that, in view of the
considerable time lapse between the 1989 report and current Main Roads WA plans with
regard 10 the proposed Freeway extension, the persons consulted prior to release of the report
should be consulted again, along with certain other parties.

Main Roads WA then approached the Balluruk Aboriginal Corporation and Nyungar Land
Council. as both bodies have applied to the National Native Title Tribunal for determination
of nauve title in regard to lands included in the proposed freeway extension ahgnment.

This further Aboriginal consultation was documented in a 1996 report by Rory O Conner.
which established that the conclusions drawn in the 1989 report, namely that Aboriginal
heritage considerations should not be deemed an impediment to construction of the proposed
Freeway extension from Burns Beach Road 1o Romeo Road, were valid.

In a letier dated 5 May 1999, the Aboriginal Affairs Department advised the Project Manager
of the Urban Rail Planning Group that. while in principie the Department accepted the 1989
and 1996 reports. additional work should be undertaken to ensure ne Aboriginal sites are
disturbed during the development stage.,

Further communication resolved this issue and Gary Quartermaine advised the Urban Rail
Planning Group that the Aboriginai Affairs Department had agreed that no further
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archacological survey work was warranted. The requirement for archaeological monitoring of
earthworks and excavations would be required; however, where major surface disturbance or
excavations are undertaken.

Copies of relevant correspondence are in Appendix H, along with the 1989 and 1995 reports.

3.9.4 Potential Impacits

Clearing of the proposed alignment could destroy any unidentified archaeological sites.

3.9.5 Proposed Management

No archaeological sites have been located or are known to occur within the proposed
alignment area and accordingly, no management measures are proposed.

In the event that a site is discovered during the construction activities, material will be
properly salvaged and managed in accordance with Section 16 of the Aboriginal Heritage Act,

1972,

3.9.6  Proposed Outcome

As no sites of archaeological or ethnographic significance to the Aboriginal community occur
within the proposed Mitchell Freeway Transportation Corridor alignment. it is believed that
the EPA’s objectives to “ensure that the proposal complies with the requirements of the
Aboriginal Heritage Act 1972 and that changes to the biological and physical environment
resulting from the project wiil not adversely affect cultural associations with the area™ can be
met.

3.10 Non-Aboriginal Heritage

3.10.1 EPA Objective

Comply with statutory requirements in relation to arcas of cultural or historical significance.

3.10.2 Relevant Policies

o Australian Heritage Commission Act, 1973
o Heritage Act of Western Australia, 1990

o Nuational Trust of Australia (WA) Acr. 1964

3.10.3 Existing Environment

The Heritage Couneil maintains an information database of heritage places within Western
Australia. [t includes places listed by local government authorities. the Register of the
National Estate and the National Trust of Australia (WA).
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The City of Wanneroo’s Inventory of Heritage Places was obtained and a database search by
the Heritage Council of Western Australia was undertaken. Neerabup Lake National Park was
listed and it is assumed that this is a former name of the Neerabup National Park. The Park
contains the 10™ Light Horse Heritage Trail & the Yaberoo Budjara Heritage Trail.

The 10% Light Horse Heritage Trail is a permanent historical record of the last Australian
Mounted Cavalry (AIF) camp. During World War II, six hundred men made their home in the
bush of Wanneroo. Strategically placed between the ocean and the Pearce Alr Base, the role
of the AIF was to protect WA shores from the threat of a Japanese sea attack. The heritage
trail has ten significant sites along its 1.2km length. The site also accommodates horse riding
and provides picnic facilities for the community. These picnic facilities are listed in the City
of Wanneroo’s Inventory of Heritage Places (1994) as a Market Picnic Area.

The Yaberoo Budjara Heritage Trail is a 28km walking trail from Lake Joondalup through
Neerabup National Park to Yanchep National Park. The trail is based on Yellagonga's tribe
movements linking the linear lakes of the coastal plain, later used by Europeans as a stock
route. Yellagonga’s tribe’s territory stretched from the Moore River to their camp on the
Swan River. After the settlement of the Swan River by Europeans Yellagonga withdrew 1o
l.ake Monger, and again to Lake Joondalup after Europeans moved to Lake Monger.

3.10.4 Potential Impacts

The south-west corner of Neerabup National Park includes part of the Yaberco Budjara
Heritage Trail around an old rehabilitated limestone quarry. This part of the wail will be
severed by the alignment. The alignment north of Lukin Drive through the Park may also
impinge upon the trail below Romeo Road; however, it should be noted that no site of interest
is marked in this vicinity,

The 10" Light Horse Heritage Trail will not be affected by the proposed alignment.

3.10.5 Proposed Management

The part of the Yaberoo Budjara Heritage Trail potentiallv affected by the Mitchell Freeway
Transportation Corridor is proposed for rehabilitation and realignment by CALM. This will
ensure that the heritage values of the trail are maintained subsequent to construction of the
freeway and railway.

3.10.6 Proposed Outcome

Given consideration of the above factors and the management measures proposed. it 18
believed that the EPA’s oblective to “comply with statutory requirements in relation to areas
of cultural or historical™ can be met.
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Flora species collected from the Mitchell Freeway extension Burns Beach
Road to Romeo Road study area.

Classification and nomenclature according to Census of Australian Vascular Plants 1990.. R.1.
Fnatiuk Australian Government Publishing Service

Key: *=introduced species

sp. = species

FAMILY

ZAMIACEAF
CUPRESSACEAL
POACEAE

CYPERACEAE

RESTIONACEAL
DASYPOGONACEAE

NANTHORRHOEACEAE
PHORMIACEAE
ANTHERICACEAL

SPECIES

Macrozamia reidleil
Callitris preissii
Amphipogon turbinatus
Austrodanthonia ?caespitosa
*Avena fatua

*Briza maxima

*Bromus Pdiandrus
*Ehrharta calycina

*Stipa sp.

Alexgeorgia nitens
Desmocladus fasciculara
Lepidosperma ?costale
Lepidosperma pubisquameum
Lepidosperma scabrum
Lepidosperma sp. C
Mesomelaena gracileps
Mesomelaena pseudostvgia
Schoenus grandiflorus
Schoenus latitans

Tetraria octandra

Lyvginia barbuta
Acanthocarpus preissii
Calectasia cvanea
Lomandra hermarphrodita
Lomandra maritima
Lomandra adora
Lomandra preissii
Lomandra sp. |
Lomandra sp. 2
Lomandra sp. 3
Nwnuthorrhoea preissi
Dianella revolua
Corvnotheca ?micrantha
Thyscnoius petersonii

September U949
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COLCHICACEAE
HAEMODORACEAE

IRIDACEAL

ORCHIDACEAE

CASUARINACEAL

PROTEACEALE

SANTALACEAE
LORANTHACEAE
POLYGONACEAE
CHENOPODIACEAE
AMARANTHACEAE

OGYROSTEMONACEAE
RUBIACEAE
AlZOACEAE
RANUNCULACEAE
LAURACEAL
BRASSICACEAL

Burchardia ?congesta
Conosielis aculeata ssp. cygnorum
Conosevlis candicans
Conosmlis teretifolia ssp. planescens
Haemodorum paniculatim
*Gladiolus carvophylliaceus
*Homeria ?flaccida
Orthrosanthus laxus var. laxus
Puatersonia Poccidentalis
*Romulea sp.

Burnetia nigricans
Eriochilus dilatarus
Microus *media
Prerosiviis vinata
Allocasuarina fraseriana
Allocasuaring humilis
Banksia antenuata
Banksia grandis

Banksia menziesii
Dryandra lindlevana
Dryvandra sessilis
Grevillea thelmanniana
Grevillea vestita

Hakea costara

Hakea erinacea

Hakea lissocarpha

Hakea prosirata

Hakea ruscifolia

Hakea mrifurcata
Persoonia saccata
Pewrophile brevifolia
Petrophile linearis
Petrophile macrostachva
Stirlingia latifolia
Synaphea spinulosa
Lepiomeria pauciflora
Nuvisia floribunda
*Rumex crispus

Rhagodia baccara
Frilotus drunmmondii
Prilotus polvstachyus
Gvrostemaon ramulosus
Opercularia vaginaa
Cearpobrots Pedudis
Clemeatis pubescens
Cussvtha Pracemosa
“Lobularie maritima
*Rephaius raphanisirum

september [aus
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DROSERACEAE

CRASSULLACEAE
MIMOSACEALE

FABACLEAE

GERANIACEAE
OXALIDACEAE
POLYGALACEAE
EUPHORBIACEAE
RHAMNACEAE
STERCULIACEAEL
DILLENIACEAE
VIOLACEAE

THYMELAEACEAE

MYRTACEAE

Drosera ervthrorhiza
Drosera sp.

Crassula ?thunbergiana
Acacia benthamii

Acacia cochlearis

Acacia cyclops

Acacia huegell

Acacia lasiocarpha
Acacia pulchella

Acacia saligna

Acacia wildenowiana
Bossiaea eriocarpa
Daviesia decurrens
Daviesia triflora
Gompholobium tomentosum
Hardenbergia comproniana
Hovea trisperma

Isotropis cuneifolia
Jacksonia calcicola
Jacksonia sternbergiana
Kennedia prostrara
*Lupinus sp.

*Medicago sp.

Nemcia capitata
Templetonia retusa
*Trifolium arvense var. arvense
*Erodium sp.
*Pelargonivm capiraium
*Oxalis pes caprae
Comesperma sp.
*Euphorbia ierracina
Phvilanihus calveinus
Cryptandra myriantha
Stenanthemum ridentatum
Tryvemalivm ledifolium
Hibbertia subvaginata
Hibbertia hypericoides
Hibbertia racemosa
Hybanthus floribundus
Pimelea argentea

Pimelea sp. 1

Baeckea camphorosmeae
Baecckea robusta
Calothamnus sunguineus
Cabvirix flavescens
Corvimbia calophvii
Evcaivpuus comphocephala

flacalvpius narginata

Sepieniner 1909
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HALORAGACEAL
APIACEAE

EPACRIDACEAL

PRIMULACEAE
GENTIANACEAE
SOLANACLEAEL

OROBANCHACEAE
MYOPORACEAE
PLANTAGINACEAE
RUBIACEAE
LOBELIACEAE
GOODENIACEAE

STYLIDIACEAL

ASTERACEAL

Eucalyvptus rodtiana
Fucalvprus decipiens
Melaleuca huegellii
Glischrocarvon ?aurea
Eryngiuni sp.

Xanthosia huegelli
Astroloma ciliatum
Astroloma sp.
Conostephivum pendulum
Lencopogon oxycedrus
Leucopogon parviflorus
Leucopogon polvmorphies
Leucopogon propinguus
*dAnagallis arvensis var arvensis
?*Centaurivm erythraea
Anthocercis littorea
*Solanum sodomaeum
*Orobanche minor
Eremophila glabra
¥Plamago lanceolata
Opercularia vaginata
Lobelia sp.

Damplera alata
?Dampiera linearis
Lechenauliia bilobha
Lechenaultia linarioides
Secaevola canescens

Stylidivm brunonianum subspecies minor

Sovlidium piluliferum
Stviidium schoenoides
*Arctatheca calendula
*Conyza bonariensis
*Dirrichia graveolens
*Hypochaeris glabra
Lagenifera huegelli
Olearia axillaris
*Sonchus oleraceus
*Ursinia anthemoides

Seplenber 1999
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APPENDIX D

Flora Composition
Matrix of Survey Sites
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TAXON/GUADRAT.

*Briza maxima XX ixi ix(x X ix X i P X X i X i

*Ehrhara calycina x x| x| Ix x 1x ix fIx
*Erodium sp. x| Ix xIx X ‘ l
*Euphoerbia terracina X j z
*Gladiolus caryophyllaceus xixixix! x| ixi o [x ix X% XXX DX % oIXOx X P ,

*Homeria ?flaccida X LX)
*Hypochaeris glabra X xb D] Ix o beodx | dxodxo b b ixodx ol ko bxoixd

*Lagurus ovatus X

R highly
| ! degraded area |
| i south of Quinns!

i*Lobularia mantima

“*Lolium sp. | ! x | A
i"Medicago sp. X : X ix X X X ix

*Orobanche minor X F

*Pelargenium capifatum X X X X |x

*Plantago lanceolata é

*Raphanus raphanistrum X i

*Romutlea ?rosea X X X

*Sonchus oleraceus X X

?i.omandra sp. 1 X X % {x

?Schoenus fatitans X

‘Acacia benthamii (priority spp.) ‘ P

fAcacia cochlearis

Acacia cyclops ; Lo

gAcacta huegek ; X

IAcacia lasiocarpha X
Acacia puichella < IxPd x| | x| ix % ix i Ix Lo X |

Acacia saligna X X X

Acacia wildenowiana ; Lo

Acanthocarpus preissii X | ,

Alexgeorgia nitens X ‘ X x X |

i
|
Allocasuarina fraseriana x| [xi x| { x Ix ix ix

‘Allocasuarina humilis E]i XX | x| Poix ol ix Lo

Amphipogon turbinatus |

Amphipogon turbinatus X

Anagalls arvensis var arvensis | X | E

Anthocercis littorea P x | b !

iArctotheca calenduia 5

IAstartea facicularis P

{Astroloma pallidum |

{Astroloma sp. P

{Austrodanthonia Fcaespitosa P o A . :  DRY SES
; I S : ‘ Sl palen 8858
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Avena fatua Pl

Baeckea camphorosmae

Baeckea robusta P |
Banksia attenuata b feixd Doepxp b X [x ix Dol x|

Banksia grandis X i

Banksia menziesii X| % X

Bossiaea eriocarpa X X X

Bromus ?diandrus X
iBurchardia ?congesta x| xix X

XX x| =

Burnetia nigricans X

Calectasia cyanea i

[Callitris preissii ‘ i |

:Calothamnus sanguingus i i i | | i
i P

Caiothmnus quadrificus ix X % x b

Calytrix flavescens “ X i X
:Carpobrotus 7edulis X |x X X iX X X | i X!
Cassytha ?racemosa X X X X

Centaurium erythraea [

Chaemascilla corymbosa X

Clematis pubescens

iComesperma sp. { :

Conostephium 7 i

. i H
Conostephium pendulum X X X X X i
:

‘Conostephium pendulum X

Conostylis acuieata ssp. cygnorum X X |x X i Ix

>
>

.Ceonostylis candicans

'Canostylis teretifolia ssp. X ’ x | |x
planescens

‘Conyza bonariensis
Corymbia caiophylia Poix A ! nERE
Coryrotheca ?micrantha B

Crassula thunbergiana X | g

ICryptandra myriantha . i X E P X |

'Dampiera alata |

‘Dampiera linearis bl p b : Ty

iDaucus glochidiatus oo

Daviesia decurrens i |

Daviesia triflora X

Desmocladus fasciculata X

o=

Dianella revoluta s‘

iDittrichia graveclens/Senecio lautus

:

‘Drosera erythrorhiza xix:

Drosera sp. {chmbing) bxd

Dryandra lindleyana X

Dryandra sessilis xoxl N X L xiw
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|Eremophila glabra

Eripchilus dilatalus

JEryngium sp.

N
:

j;rETJcafyptus decipiens

H

Pl IMallee form
Lo | ltrees near

P intersection ca
20mE¥20N
12.6.69

Eucalyptus gomphocephala

Eucalyptus MALLEE form

iFucalyptus marginata

%uca!yptus todtiana

Glischrocaryen ?aures

Gompholobium marginatum

| Gompholobium tomentosa

{Grevillea theimanniana

EGrevillea vestita

Gyrostemon ramulosus

Haemodorum paniculatum

Hakea costata

‘Hakea fissccarpha

Hakea prostrata

Hakea ruscifolia

‘Hakea trifurcata

Hardenbergia compteniana

Hibbertia ?racemosa

%Hébbeﬁia hypericoides

[Hibbertia racemosa

'Hibbertia subvaginata

Hovea trisperma

Hybanthus fioribundus

Isotropis cuneifolia

!Jacksonia calcicola

Jacksonia sternbergiana

Kennedia prostrata

-Lagenifera huegeili

Lechenaultia linaricides

Lepidosperma ?costale

l.epidosperma pubisquameum

Lepidosperma scabrum

‘Lepidosperma sp. C

iLepidosperma sp. C

b Q4 Romeo
P ! Road

?Lepxdospenﬂa sp. C

:Lepfomena pauciflora

e P Q1 Veg A

Leucopogon oxycedrus

Leucopogon parviflorus

Soptember 19499
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Leucopogon polymorphus

Leucopogon propingquus

iLobelia sp.

{ omandra ?maritima

Lomarndra ?preissii

'S ofvegtype B

{ omandra hermarphrodita

Lomandra maritima

Lomandra cdora

Lomandra preissii

iLomandra purpurea

Lomandra sp. 2

Lomandra 5p. 3

gLupinus sp.

g‘j.'_ yginia ?harbala

%Lyginia barbata

»

Macrozamia reidieii

Melaleuca huegelli

‘Melateuca systina

Mesomelaena ?pseudostygia

Mesomelaena gracileps

Microtis ?media

{Nemcia capitata

i

:Nuytsia fleribunda

‘Opercuiaria vaginata

Operculana vaginatus

‘Opercularia vaginatus

LQrthrosantius laxus

Orthrosanthus laxus var. laxus

‘Oxalis yellow

Patterscnia ?occidentalis

BW OPP Q15
11.6.99

Pattersonia ?occidentalls

Persoonia saccata

Petrophile brevifolia

Petrophile linearis

Petrophile macrostachya

Petrophite serruriag

Phyllanthus calycinus

Pimelea argentea

Pimelia sp.

iPterostylis vittata

‘Plilotus ?polystachyus

Plilotus drummondii

(Phioius polysiachyus

2 highly
deyraded area

south of Quinns
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{Rhagodia baccata i

‘Rumex crispus

Scaevola canescens x| jx|x - X | o
Schoenus grandiflorus | P X :

Schoenus grandiflorus

opp Veg type A -
and B

Schoenus latitans X X X

Solanum ex sodomagum

Stenanthemum tridentatum ;

Stipa sp.
Stirlingla iatifolia

Stylicium Phrunonianum i | j o

Stykidium brunanianum subspecies minor ; I

Stytidium piluliferum | ;

Stylidiurm schoencides X ; i

Stypandra sp.
Synaphea spinuiosa

Templetonia retusa X |

Tetraria capillaris X X

Tetrana octandra X

Thysanotus patersonii X X X ! X

‘Trachymene caerulea X

{Trifolium arvense var. arvernse ; |

{Trymalium floribundum ! i

‘Trymalium ledifolium |

[ Trymalium ledifolium X
‘Ursinia anthemoides Xixi x| Ix|x X X X X X X X X X X Poix

iXanthorrhoea preissi X[X[xi [Xix|x| ix X X Ixox X Do dx IxOix ixo x|

EXanthosiahuegeEli i Xl i Ix |
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APPENDIX E

Vegetation Units
Mapped within the
Mitchell Freeway
Transportation Corridor
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1. Tuart Woodland

This association is part of the Cottesloe Complex - Central and South and occurs on deep
sands over limestone. This vegetation community has an understorey ranging from
completely degraded (Quadrat 24) to excellent condition (within the Neerabup National Park}.

Most of this community on the private property is highly degraded. [t comprises scattered 1o
open Eucalyptus gomphocephala to 30 metres and sparse Eucalyptus marginala OVer sparse
shrubs Xamthorrhoea preissii and Macrozamia reidlei over sparse, low Acacia pulcheliu..
Small pockets of Banksia atrenuata, Allocasuarina fraseriana and Banksia grandis occur
sporadically throughout. Similarly, remnants of the original understorey Daviesia triflora.
Drvandra lindlevana, Hibbertia racemosa. Petrophile brevifolia and Perrophile linearis
persist. The grass *Ehrharta calycing and herb *Lupinus sp. dominates the understorey with
scattered sedges Desmocladus fasciculata and Mesomelaena fasciculata. Car bodies and hitter
are scattered throughout.

A small area of this vegetation community outside of Neerabup National Park is in good to
very condition and comprises open Eucalyprus gomphocephala to 30 metres over open shrubs
Hakea prostrata, Acacia pulchella, Dryandra sessilis, Hakea lissocarpha, Melaleuca systina,
Nanthorrhoea preissii, Allocasuarina humilis, Leucopogon propinguus. Bossiaea eriocarpa,
Mucrozamia reidlei, Acacia saligna, Hakea trifurcata, Isotropis cuneifolia, Jacksonia
calcicola, Kennedia prostrata; over scattered herbs and climbers Burchardia ?congesia.
Conosivlis  candicans, Haemodorum paniculatum, *Hypochaeris glabra, *Lupinus sp.
*Vedicago sp., *Romulea rosea; sparse grasses *Bromus diandrus, *Ehrharta calyveina and
Tetraria capillaris over sparse sedges Desmocladus  fasciculata and  Lepidospermu

pubisquamein.

The Tuart forest within Neerabup National Park is for the most part in excellent condition
with scattered Eucalypius gomphocephala over sparse Fucalyprus marginaia and sparse 1o
open Allocasuarinag fraseriana, Banksia attenuata, Banksia grandis and Acacia saligna: over
sparse Jacksonia sternbergiana, Hakea lissocarpha and NXanthorrhoea preissii. The low. open
shrub stratum comprises a mixture of Hibbertia hypericoides, Petrophile brevifolia, Bossiaeu
ericcarpha. Hovea trisperma,  Leucopogon  propinguus,  Rhagodia  buccara.  Acaciu
lasiocarpha, Petrophile linearis. Daviesia riflora. Gompholobium tomentoswm and Hibhertia
racemosa; over scattered herbs Burnetia nigricans. *Carpobrotus edulis, Conostylis aculeatu
ssp. cygnorum, Drosera sp., *Homeria ?flaccida,  *Hypochaeris  glabra.  *Ursinia
anthemoides,  *Medicago, Eryngium sp.. Lagenifera huegelli,  Drosera ervthrohiza,
Hardenbergia comptoniana, *Gladiolus caryophviluceus, Prerostyvlis vitata, Swvlidium sp.,
Thysanotus patersonii, scattered grasses *Briza maxima and open sedges Desmocladus
Jasciculata, Lepidosperma pubisquamewm and Mesomelaena pseudosinvgic.

2 Drvandra sessilis heath

Maost of this vegetation community within the study site is in a relatively intact state. although
the smaller herbaccous understorey species have generally been invaded or in some places

Seplember 1999 coodogn Paovvoranmental Consaltans
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replaced by weedy herbs. The soils are sands of variable depth over limestone. The species
composition varies depending on the soil depth. sometimes with scattered. emergent Bunksia
menziesii. Banksia artenuata or Nuytsia floribunda; but more typically a dense to moderately
open heath of Drvandra sessilis and Jacksonia sternbergiana to 2.5 metres over sparse 1o
open Acacia puicheila, Calothamnus quadrifidus, Hakea trifurcara and Xanthorrhoced
preissii. The moderately dense lower shrub strata includes Dryandra lindleyana. Grevillea
thelmanniana, Hibbertia hypericoides over sparse to open herbs and climbers including
*Carpobrotus edulis. Clematis pubescens. Conostylis aculeata ssp. cyvgnorum. Dampiera
linearis. *Gladiolus carvophyvilaceus, *Hypochaeris glabra, Lagenifera huegelli, Lomandra
Podora,  Lomandra priesii, Pteroswylis vittata. Thysanotus  paiersonii and  *Ursinia
wnthemoides. The grasses *Briza maxima. *Ehrharta calycing, Tetraria capillaris provided a
scatiered 10 sparse cover with scattered sedges Desmocladus fasciculatus and Lepidosperma

pubisquamenn.

3. Jarrah Woodland over Banksia Woodland

Most of this vegetation community on the private property is highly degraded (Figure 1). This
community comprises sparse to open Eucalyptus marginata over sparse Trymalium sp..
Xanthorrhoea preissii. Acacia pulchella, Acacia saligna, Hibbertia hypericoides and
Templetonia biloba. A sparse, low shrub stratum of Dryandra lindlevana. Grevillea
hipinnatifida, Hovea trisperma and Kennedia prosirata are interspersed by sparse herbs and
climbers including Burchardia sp., *Hypochaeris glabra and Corynotheca ?micraniha.
Lepidosperma pubisquameum provides a moderately dense sedge cover in places. [n other
parts of the community the understorey is almost completely cleared (Quadrat 26).

[n one area within the private property and another within Neerabup National Park the
Eucalvptus marginata and Banksia attenuata open woodland in excellent condition.
This community, and in particular Quadrat 20 is one of the least disturbed 1n the study area.

This community comprises an open cover of mature Eucalyprus marginala over scattered
Aeacia pulchella,  Allocasuarina  humilis, Hakea lissocarpha, Hakea ruscifolic and
Nunthorrhoea preissii over an open to moderately dense cover of fow shrubs including herbs
and climbers including Astroloma pallidum, Bossicea eriocarpha. Calvtrix flavescens,
Conostephium  pendulum, Gompholobium iomentosum, Hibbertia  hypericoides.  Hovea
trisperma, Petrophile linearis, Petrophile brevifolia and Stirlingia latifolia. Herbs and
climbers provide scattered cover and include Burchardia ?congesia, Burnetia nigricans,
*Carpobrotus edulis, Conostylis teretifolia ssp. planescens, Dianella revoluia, Drosera
ervthrorhiza.  Drosera  sp.,  Haemodorum  paniculatum,  *CGladioclus  caryvophyliucens,
Hardenbergia compioniana, *Hyvpochaeris glubra, Lomandra preissii. *Medicago sp. and
Prerosiylis vinata over scattered grasses Svipa sp. and sparse sedges Aflexgeorgia niens.
Desmocludus fascicidatus. Lepidosperma scabrum. Mesomelaena pyucedosivaia and Schoenus

arandiflorus.

September 1999 ool Bnvironmentat Consulant .
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MRS Amendment 992/33 Clarkson-Butler Proposal 5 Environmental Review - Appendices

4. Banksia attenuata and Banksia menziesii woodlands

Banksia atienuata and Banksia menziesii woodlands in very good to excetlent condition. with
few weeds occur near Burns Beach Road and between the proposed Lukin Drive and Romeo
Road. The vegetation comprises sparse to open Banksia menziesii and Banksia atrenuara 1o 5
metres, over scattered Xanthorrhoea preissii

to 2 metres over sparse to open Acacia pulchella, Jacksonia sternbergiana and Xanthorrhoea
preissii. Low shrubs provide sparse to moderately dense cover and include Acacia puichella,
Calothumnus quadrifidus, Conostephium pendulum, Gompholobium tomentosum, Hibbertiu
hypericoides, Leucopogon polymorphus. Petrophile  brevifolia. Petrophile  linearis and
Scaevola canescens. Herbs and climbers were relatively sparse Burnetia nigricans, Conosiyvliy
aculeata ssp. cvgnorum. Drosera sp.. Drosera erythrorhiza, Conosivlis candicans, Conosivlis
teretifolia  ssp. planescens, Dianella  revoluta,  Lagenifera  huwegellil,  *Gladiolus
carvophyilaceus, *Hvpochaeris glabra, *Medicago sp. and *Ursinia anthemoides with
scattered grasses *Briza maxima and *Ehrharta calveing, and scattered lo moderately dense
Desmocladus fasciculatus, Mesomelaena pseudostvgia and Schoenus latitans.

3. Banksia attenuata and Allgcasuaring fraseriana woodlands

Banksia attenuata and Allocasuarina fraseriana woodland occurs in the northern-most part of
the study area adjoining Romeo Road. The entire community 1s in very good to excellent
condition. It comprises scattered to sparse Allocasuaring fraseriana to 15 metres over
scattered to open Banksia artenuata, B. menziesii and Eucalyptus fodtiana; over scattered
Jacksonia sternbergiana, Grevillea vestita and Xanthorrhoea preissii 10 2 metres and
moderatelv dense, low shrubs including Acacia huegellii, Astroloma pallidwn, Bossiaea
eriocarpa. Gompholobium tomentosum, Hakea lissocarpha, Jacksonia calcicola. Macrozamia
reidlei, Nemcia capitata, Persoonia saccata . Petrophile brevifolia, Petrophile linearis,
Scaevola canescens, Synaphea spinulosa. Flerb and climber covered varied greatly from
scattered to moderately dense and included Buchardia ?congesta, *Carpobrotus ?edulis.
Cassytha ?racemosa, Conostylis aculeata spp. cvgnorum, Conosiylis candicans. Corynotheca
micrantha,  Dianella  revoluta, Drosera erythrorhiza,  Erodium  sp.,  *Gladiolus
caryophyllaceus, Hovea trisperma, *Hyvpochaeris glabra, Kennedia prostrata. Lomandry
preissii, Opercularia vaginatum. Thvsanotus dichoromus. *Ursinia  anthemoides: over
scattered grasses Amphipogon turbinaius, *Briza maxima, *Ehrharta ?calyeina, Stipa sp. And
scattered to moderately dense sedges Alexgeorgia nitens. Desmocladus  fasciculaius.
Lepidosperma pubisquameum and Mesomelaena pseudostvgia.

0. Mosaic of Banksia woodland and Dryandra sessilis heath

¢ proportion of the study area outside of the Neerabup Nauvonal Park
comprises highly degraded Banksia woodiand and Drvandra sessilis heath, The shrub and
herbaceous layvers have largely been replaced by weeds or are just bare ground.

A relatively dar

4
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MRS Amendment 992733 Clarkson-Butler

Detailed flora survey sites for the Mitchell Freeway extension Burns Beach
Road to Romeo Road Study Area.

Explanation of codes
* = [ntroduced species
= Priority species

|

subsp. = sub species

i

var, variety
Vegetation Condition

Pristine Vegetation pristine; no disturbance evident at all. Excellent Strata essentially mtact:
some signs of human non native disturbance: e.g. feral scats. litter, mmor tracks.

Good One or more strata significantly impacted: e.g. grazing, some weeds, some
vegetation removal.

Poor One or more strata severely impacted: e.g. dense weed invasion, substantial logging
or tracks.
Degraded Native vegetation largely or totally removed.

Density (Vegetation, leaf litter, wood litter)

Scattered (-2% total cover
Sparse 2-10%

Open 10-30%
Moderatelv dense 30-70%

Dense 70-100%

Fire History

Recent 0-2 vears (completely devoid of vegetation or vegetation re-seeding/reshooting.
Eucalvpts and shrubs may have juvenile foliage from rootstock and/or branches,
Shrubs. spinifex, herbs and grasses may evident as seedlings)

Moderate 2-5 vears (burn scars on shrubs and trees still obvious. shrubs and spimifex may not
be fully mature but species composition resembles original vegetation)

Old 3 vears + (Vegetation mature but burn scars evident on trees. no evidence ot fire
damage on shrubs. grasses. herbs and spinitex)

None evident  No burn scurs evident. Vegetation mature.
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MRS Amendment 992733 Clarkson-Butler

Proposal § Bovironmental Review - Appendives

Quudrat 1;
Date:  3-6-99

Location: ca.

Neerabup National Park See figure 4

Topography:
Slope:

Surface scil:

Soil Texture:

Rock Twpe:
Surface Laver Stones:
Leal litter:

Wood hitter;
Condition:
Disturbance details:
Fire History

Total vegetation cover:

Shrubs>2m 10 - 30%:
Shrubs 1 -2m 0 -2%:
Shrubs 0.5-1'm 30 - 70%:
Shrubs 0-0.3 m 10~ 30 %:
Herbs/ chimbers 10-30%:
Soft grasses 2. 10%:
Sedgelike 0-2%:

Dryandra sessilis shrubland to 2.5 m over dense low shrubland to I m

12 metres north of track running parallel to Bums Beach Road adjacent o

A

Hill crest

Gentie - Southern aspect

Sand - vellow on surface. brown below
No structure

Limestone - occ. emergent solution pipes
Thin humus

20%, | ¢cm mainly under shrubs
Moderate

Very good

(Grazed in past

None evident

70/10% (overstorey/understorey)
Dryandra sessilis
Drvandra sessilis
Hibbertia hypericoides
Hibbertia hypericoides. Dryvandra lindlevana. Gompholobium

omeniosun

*rsinta  anthemoides Cassviha  Pracemosa,  Drosera  sp.

glabra, *Erodium  sp.

Drosera ervthrorhiza, Hypochaeris
Ervngium sp., *Gladiolus caryvophyllaceus, *Isotropis
cuneifolia Lomandra hermaphrodita. Lobelia sp., *Medicago sp..
*Dinrichia graveolens

*Briza maxima, *Ehrharta calveina, Tetraria capiliaris

Lepidosperma sp. C

Quadrat 2:

Date:

Topography;

Stope:

Surface soil;

Soil texture:

Rock Taype:

Surface Laver Stones;
Leaf Hter
Distribution:

Scattered Banksia woodland to 4.3 m

5-6-99

Hili crest

Flat

Yellowish brown sand

No structure

Limestone

None evident

30% Cover, - 1 em deep

Mainly under shrubs

September [
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MRS Anendment 99233 Clarksen-Butler

Proposal 3 Fovironmental Review - Appendices

Wood litter:
Condition:
Disturbance details:
Five History

Total vegetation cover:

Trees <dm
Shrubs =»2 m
Shrubs (-2 m
Shrubs 0.5-1m
Shrubs 0-0.5 m
Herbs/Climbers

Soft grass
Sedgelike

Quadrat 3 :

Date:
[.ocation:
Topography:
Slope:
Surface soil:
Soil Texture:
Rock Type:
Surface Laver Stones:
Leaf litter:
Distribution;
Wood litter:
Condition:
rire History

Total vegetation cover:
Shrubs > 2 m

Shrubs | - 2 m

Shrubs 0.3-1'm
Shrubs 0-0.3m

Herbs/Climber

Sparse

Very good

Adjacent to tracks, grazing and public access in past
None evident

75/25 Y (overstorey/understorey)

2-10 %: Banksia attenuata, Banksica menziesii

0 -2 %: NXanthorrhoea preissii

2-10%:  Acacia pulchella, Xanthorrhoeu preissii

2-10%:  Hibbertict hvpericoides, Xunthorrhoea preissii

30-70%:  Conostephium pendulum. Fibhertia lvpericoidey

2 - 10%: Burnetia nigricans. Conostylis aculeata ssp. cvenorun,

Drosera sp.. Drosera ervthrorhiza. Conosovlis
candicans,  Conostvlis  teretifolic  ssp. planescens,
Lagenifera  huegellii.  *Gludiofus  carvaphvilaceus.
*Ursinia anthemoides

0- 2%: *Briza maxima

0 - 2%: Desmocladus fasciculatus, Mesomelaena pseudostvgia,

Schoenus latitans

Dryandra sessilis/Jacksonia sternbergiana heath to 3 m over
Hibbertia hypericoides and Xanthorrhoea preissil.

13-6-99

Hill crest

Flat

Thin layer of coarse vellow sand over dark brown sand
No structure
Limestone
Emergent limestone
60% 1 cm

General

Sparse

Very good

Very old

50%/20% (overstorey/understorey)
10 -30%:  Dryandra sessilis, Jucksonia sternbergiuna

10 -30%:  Dryvandra sessilis. Xanthorrhoca preissii
2-140%: Hibbertic invpericoides
30 -70%: Hibhertia hypericoides. Drvandra lindlovana,

Leuvapogon proping s
F0-30%: Drosera ervihroriiza, *Homeria 2 flaconda,
*Hropochaeris glabra. *Erodivm sp.. “Gladiotus

carvopicliaceus, *Medicago sp. “Durcina craveotens,

september 199Y
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NIRS Amendment 192/33 Clarkson-Butler

Soft grasses
Sedgelike

Quadrat 4:

Date:

Topography:

Slope:

Surface seil:

Soil texture:

Rock Type:

Surface Layer Stones:
Leaf litter:
Cristribution:

Wood litter:
Condition:
Disturbance details;
Fire History

Total vegetation cover:

Trees 5-15m
Trees <3 m
Shrubs > 2 m
Shrubs -2 m
Shrubs 0.5-1m
Shrubs 0-0.5 m

Herbs/Climbers

Soft grasses

Sedgelike

*Uirsinia anthemaides
-2 %: *Briza meccima, *Ehrhara calveinag
0-2%: Mesomelaena psendostygia. Schoenus latitans

Banksia attenuata open woodland with A/locasuarina
Sfraseriana

6-6-99
Unduiating plain
Flat

Yellowish -« brown

Sand - no structure

None apparent

None

30% Cover, 0 - 5 cm Depth
Mainly under shrubs
Moderate

Excellent

Proposal 3 Environmental Review - Appendices

Some rubbish dumping, few weeds
Very old
95. 5 % bare ground

2-10%: Allocasuarina fraseriana

0 - 2%: Banksia attenuata. B. menziesii

0-2%: Jacksonia sternbergiana, Greviliea vestita

30-70%:  Acacia pulchella, Grevillea vestita, Xanthorrhioea preissii

10« 30%: Macrozamia reidlei, Persoonia saccara

10 -30%:  Bossiaea eriocarpa. Gampholobium tomerntosum, FHakea
lissocarpha, Jacksonia calcicola, Nemcia capitata,
Petrophile brevifolia, Petrophile linearis. Scaevolu
canescens, Synaphea spinulosa

2-10%:  Buchardia ?congesta, *Carpobrotus ?edulis, Cussvthu
racemosa. Conostvlis aculeaia spp. cygnorum,
Conostvlis candicans, Corynotheca Pmicrantha, Dicnellu
revoluta, Droseraervthrorhiza, Erocium sp..
*Gludioluscaryophyviluceus. Hovea trisperme.,
*Hypochaeris glabra. Kennedia prostrata, Lomandra
preissii, Opercularia vaginatum, Thysanotus dichotomus.
*Ursinia anthemoides

0-2%: Amphipogon turbinatus, *Briza moaxima, *Ehrharia
Pealveina, Stipa sp.

10 -30%: . Hexgeorgia nitens, Desmoctudus fusciculatus,

Lepidosperma pubisquameion. Lepidospernia sp. O

Mesomeluena pyeudosivgia

weptemper 1999
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Proposal 3 Environmental Revicw — Appendices

Quadrat 5.

Date:
Topography:
Slope:
Surface soil:
Sotl Texture:
Rock Type:
Leaf litter:
Distribution:
Wood Huer:
Condition:
Fire Hlistory

Total vegetation cover:
Shrubs (-2 m

Shrubs 0.5-1m

Shrubs 0-0.5 m
Herbs/Climbers

Soft Grasses
Sedgelike

Quadrat 6 :

[ate:
Topography:
Slope:
Surface soil;
Soil Texture:
Leaf litter;
Distribution:
Wood litter:
Condition:
Disturbance details
Fire History:

Total vegetation cover:
Trees 3-15m

Trees <35> m

Shrubs > Im

Shrubs 1-2m

Shrubs 0.3-1m

Shrubs ) - & 3 m

Low shrubland

6-6-99

Hill slope

Gentle - Northern eastern aspect
Yellow sand over dark brown sand
No structure

Limestone

2% 0.5cm

Mainly under shrubs

Negligible

Very good

None evident

not recorded

10 - 30 %:  Acacia pulchella Acacia saligna, Xanthorrhoea preissii
10 -30%: Calothamnus quadrifidus, Greviliea vestira

10 - 30%:  Hakea trifurcata

0 -2%: *Hypochaeris glabra, *Ursinia anthemaoides
0-2% Young seediings only
0-2%: Lepidosperma pubisquameum, Lepidosperma scabrum

Banksia attenuata, Allocasuarina fraseriana open woodland to
6 m

6-0-99

Hill slope

Gentle - Northern aspect
Yellow sand over dark brown sand
No structure

70% { -3 cm

General

Sparse

Excellent

Few herbaceous weeds
Old

80% (13% bare ground)

0-2%: Allocasuarina fraseriana
2-10%: Allocasuaring fraseriana, Banksio atenuia
0-2%: Jacksonia sternbergiuna
30-70 % Heacia pulchella, Jucksoniv sternbersiana,

Xaunthorrhovea preissii

1O - 30 e eaciu pulchella Jucksonia sternberaiana, Petropile
hrevifolia

0- 2% Acucia huegellil, Astraoloma pallidin, Nemew caniaia,
Powrophite finearis. Ploilanthus calvems, Pincled sn. b

Septernber e

confoga Fonvironmentad oy



MRS Amendment 992733 Clarkson-Butler

Praposal 3 Environmental Review - Appendices

Ferbs/Climbers

Soft Grasses
Sedgelike

Quadrat 7 :

Date:
Topography:
Slope:
Surface soil:
Soil Texture;
Leaf litter:
Distribution:
Wood litter:
Condition;
Disturbance detalls;
Fire History

Strubs 0.5-1 m
Shrubs 0-0.5 m

Herbs/Climbers

Soft Grasses

Sedgelihe

Scaevola canescens

30 - 70%:  Burchardia ’congesta, Conostylis aculedta ssp.
cygnorum, Conostylis teretifolic ssp. plunescens.
Dignella revoluta, Drosera ervthrorhiza. *Gladiolus
carvophyllacens Huemodorum paniculatum,
Hardenbergicconmptonicma. Kennedia prosirata
*Pelargonium capitatum, Prerostylis vittara, *Ursinia
anthemoides

0-2% *Briza maxima, *Ehrharia ?calyveinag
10 - 30%:  Alexgeorgia nitens, Desmocladus fasciculaia,

Lepidosperma pubisquameun, Mesomelacna
pseudostygia, Schoenus latiicos

Very open Banksia attenuata, B. menziesii woodland to 4 m
over sparse shrubs to 1 m and moderately dense shrubs o 0.3
metre

6-6-99

Hill slope

Gentle - Southern southern western aspect
Orange brown sand

No structure

2% <0.5 cm

General

Sparse

Excellent

Few weedy herbaceous annuals
None evident

2-10%:  Acacia pulchella Allocasuaring humilis

10-30%:  Calverix flavescens, Flibbertia hypericoides.
Gompholobium tomentosum, Cryptandra myvriantha,
Leucopogon polyvmorphus. Baeckea comphorosmae.
Nemcia capitata

2-10%:  Burneda nigricans, *Cuarpobrotus ecidis, Cussyiha
Pracemosa. Conostylis aculeata ssp. cvenorum.
Conostylis teretifolia ssp. planescens, Eriochilus
ditatatus, *Gladiolus carvophyvllaceus. Glischrocarvon
auwrea, Kennedia prostrara, Lagenifera huegelll,
Lomandra odora, Lomandra preissii. *Medicago sp..
Patersonia occidentalis, Prerosivlis vioara, *Crsiniu

anthemoides
- 204%: *Briza maxing
0. 2%: Desmoctudus fusciculata, Lepidosperma pubgianien,

Mesomelaena Pseudostyaia

Seplenther s
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Proposal 3 Environmental Roview — Anpendices
P s

Quadrat 8 :

Date;

Topography;

Slope:

Surface soil:

Soil Texture:

Rock Type:

Surface Laver Stones:
Leaf titter;
Diswribution:

Wood litter:
Condition:
Disturbance details;
Fire History

Toral vegetation cover:

Trees 5~ 13 m
Trees < 3m
Shrubs -2 m
Shrubs 0.3-1 m

Shrubs 3-0.5 m

Herbs/Climbers

Soft Grasses
Sedgelike

Quadrat 9 :

Date;

Topography:

Slope:

Surface soil:

Soil Texture:

Rock Type:
Surface Layer Stones:
Leaf litter:
Distribution:

Waood hitter:
Condition:
Disturbance details;
Fire History

Scattered Gyrostemon ramulosus woodland

6-6-99

Hill slope

Moderate to gentle - E

Yellow sand over dark brown sand
No structure

No rock evident

1% < 0.5 cm

Mainly under shrubs
Sparse

Good

Post fire — mainly bare ground and emergent weedy grasses
Recent — very hot fire has killed many of the trees and shrubs

40% (40% bare ground)
10— 30%:  Gyrostemon ramudosus

0-2%: Gyrostemon ramulosus

2 -10%: Jacksonia sternbergiana

2-10%:  Hibbertia hypericoides. Jacksonia sternbergiana,
Xanthorrhoea preissii

2 - 10%: Hibbertia hypericoides, Jacksonia calcicola, Phvilanthus
calycinus

0 - 2%: *dretotheca calendula, Conostvlis aculeata $sp.

cygnorum, Dianelic revoluta, *Erodium sp.. *Gladiolus
carvophyilaceus. *Hypochaeris glabra, Lomandra sp. 3.
“Lupinus sp., *Sonchus oleraceus

0-2% *Ehrharta calyveina

0-2%: ° Schoenus latitans

Closed heath

6-6-99
Hill slope
Gentle - W

Yellow sand over brown sand
No structure

Limestone

Emergent {imestone boulders
5% up to [em depth

Mainiv under shrubs

Sparse

Excellent

Few herbaceous weeds

Veryv old

september FU99
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Proposai 3 Environmental Review —~ Appendices

Total vegetation cover:

Shrubs = 2m
Shrubs -2 m

Shrubs 0.5-1m

Shrubs 0-0.3 m

Herbs/Climbers

Soft Grasses
Sedzelike

Quadrat 10 :

Date:

Topography:

Slope:

Surface soil:

Soil Texture:

Rock Tvpe:

Surface Layer Stones:
Leaf litter:
Distribution:

Wood litter:
Condition:
Disturbance details:
Fire History:

Total vegetation cover:

Trees 35— 12m
Trees < >m
Shrubs [-2m

Shrubs 0.3-Tm

Shrubs 0-0.5m

Herbs/Climbers

not recorded

0 -2 %: Hukea prosirata. Xanthorrhoea preissii

10 - 30%: Acacia pulchelia. Dryandra sessilis Trymalium
ledifolium, Xanthorrhoea preissii

30-70 %:  Calothamnus quadrifidus. Hukea lissocarpha. Hibberitu
hypericoides, Jacksonla calciola

2. 10%:  Calothamnus quadrifidus. Dryandra lindleyana.
Hibbertia hvpericoides, Jacksonia calcicola. Petrophile
hrevifolia, Phyllanthus calyenius, Scaevola canescens

0 - 2%: *Carpobrotus edulis, Conostylis wctdeara ssp. cygrorunt.
Drosera ervthrorhiza, *Gladiolus carvopinvilaceus.
Hardenbergia comploniuna, *Hypochueris glabra,
Lomandra preissii, Lomandra sp. L. *Medicago sp..
*[rsinia anthemoides

0-2% Seedlings only
0-2%: Desmocladus fasciculata, Lepidospermu pubisquameiin,

Mesomelaena pseudostygia

Open Jarrah forest

6-6-99

Hill crest
Fiat

Rrown sand
No structure
not evident

40%; 1 — 6 cm depth

General

Moderate

Excellent

?Grazed in past

Old — very hot fires — trees blackened to § m

85% (1% bare ground})

10 - 30%: Eucalyptus mdargiald

2 10%:  Ewcalvptus marginata, Banksic attenuatd

10 - 30%: Acageia pulchella, Macrozamia reldien, Xamthorrhoea pressu

10 - 30 %% Aeacta pulchella, Allocasuwaring humilis, Hakea lissocarpha. Hakea
trifurcata. Nanthorrhaea prefssu

10 - 30%:  Conostephium pendulum. Gompholobiuwm tomentasuan.
Hakeu lissocarpha, Hibbertia hvpericoides, Hovea
wrisperma. Leucopogon polvmorphus. Leucopogan
propingiuus. Petrophile brevifolii, Petraphile linearis

2-10 % Cubadenia sp.. Cassytha Pracemesa, € Teweniaseilla
corvathosa, Conostvlis uculealc ssp ovagnoru.

Conosiviis weretifolia ssp. planiescens. Drosera

September PIYY
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Proposal 3 Environmental Review ~ Appendices

10
0 -

Solt Grasses
Sedeelike

=

Quadrat 11 :

Date:

Topography:

Slope:

Surface soil:

Soil Texture:

Rock Tvpe:
Surface Laver Stones:
Leaf litter:
Distnibution:

Wood litter:
Condition:
Disturbance detals:

erthrorhiza. Kennedia prosorata, *Gladiolus
carvophyilaceus. Heardenbergia componiana.
*Hypochaeris glabra, Lagenifera huegelli. Lonndira
hermaphrodita, Lomandra preissii. Prerostvlis vitaa,
*Ursinia anthemoides, Xanthosia huegellii

*Briza maxima, *Ehrharta calveina

Desmocladus fusciculata, Mesomelaena pseudosnygia

- 30%

2%:

Banksia attenuata, Banksia grandis scattered woodland

9-6-99

Hill crest

Gentle - E

Yetlowish brown sand
No structure

Not evident

Massive low outcrops
5% 0-2cm

Mainly under shrubs
Plentiful

Excellent

adjacent areas are recovering from a fire

Fire History Moderate

Tetal vegetation cover: 65% (13% bare ground)

Trees 3 —-152m 2= 10%:  Banksia grandis. Nuvesia floribunda

Trees <3 m 10 30%: Banksia attenuata

Shrubs {-2m 10 =30 %: Adeacia pulchella, Allocasuaring humills.

Hakea costara, Hakea ruscifolia

Shrubs 0.3-1 m 2-10%:  Adeacia pulchella. Allocasuaring humilis

Shrubs 0-0.3 m 10 - 30%: Baeckea camphorosmae, Calvtrix flavescens,

Crvgnandra mvriantha, Hibberno

nvpericowdes. Gompholobium tomentosum.

Lencopogon polvimerphus, Nemcia capitata

Herbs/Climbers 2-10%: *Carpobrotus edudis, Dianella revoluta, *FHypochaeris
glabra, *Crassula ?thunbergiana, *Ruphurus
raphanistrum. Trachvmene caerulea idead), *Erodium
sp.. Kennedia prostrata, *Medicago sp., Conostylis
candicans. *Euphorbia terracing, *Trifolium arvense
var. arvense

Soft Grasses 0-2% *Ehrharia calveina

Sedgelike (- 204 Desmocludus fasciculuara

rlember Poug
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Propesal 3 Eovironmenial Review - Appendices

Quadrat 12 :

Date:
Topography:
Slope:
Surface soil;
Soil Texture:
Rock Type:

Surface Layer Stones:

Leaf Litter:
Distribution:
Wood litter:
Condition:
Fire History

Total vegetation cover:

Shrubs -2 m
Shrubs 0.5-1m
Shrubs 0-0.5 m

Herbs/Climbers

Soft Grasses
Sedgelike

Quadrat 13 :

Date:
Topography:
Slope:
Surface soil:
Soit Texture:
Rock Type:

Surface Laver Stones:

Leaf litter:
Distribution:
Wood litter:
Condition:
Fore History

Fotad vegelation cover

Frees - 15 m

Low dense heathto 1 m

$.6-99

Hill siope

Moderate- North - western aspect
Dark brown sand

No structure
Limestone

Massive low outcrops
e <lem

General

Sparse

Excellent

None evident

0% (1 0% bare ground)
0.2 %: Anchocercis littorea, Hakea trifureata

10-30%: Hakea mifurcata. Drvandra sessilis. Melalevea svstina
10 -30%:  Grevillea thelmanniona, Drvandra lindlevana, Aeacia
lasiocarpha, Jacksonia calcicola, Gompholobium

romentosum
2-10%:

*Carpobrotus edulis, Dianella revoluta, *Hypochaeris

glabra, *Crassula 2thunbergiana, *Raphanus
raphanistrum, Trachvmene caerulea, *Erodium sp..
Kennedia prostrata. *Medicago sp.. Conostvlis
candicans, *Euphorbia terracina, *Trifolium arvense

VAL, arvense
0-2% *Ehrharta calveina
0 2%: Desmocladus fasciculata

Open Tuart forest

6-6-99

Valiey

Gentle - Northern western aspect
Orange sand over brown sand
No structure

Limestone

Loose small limestone rocks
10% 0 -2 cm

General

Sparse

Very good

Old

6% { 30% bare ground)

WO -30%: Eucalvpius gomphiocephala

cinher [Uv9
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MRS Amendment 992733 Clarkson-Butier

Proposal 3 Environmental Review - Appendices

Trees << 3 m
Shrubs > 2'm
Shrubs 1-2 m

Shrubs 0.5-1 m
Shrubs 0-0.5 m

Herbs/Climbers

Soft Grasses
Sedgelike

Quadrat 14 :

Date:
Topography:
Slope:
Surface soil:
Soil Texture:
Rock Type:
Leaf liater:
Distribution:
Wood litter:
Condition:
Fire History

Total vegetation cover:

Trees <3m
Shrubs > 2 m
Shrubs -2 m
Shrubs 0.53-1 m

Shrubs 0-0.5 m

Herbs/Climbers

Cirasses

Sedgelike

- 10%:  Eucalyprus gomphocephala

- 10%: Hakea prosirata

10 -30%:  Acacta pulchella, Dryandra sessilis, Hakea lissocarphi,
Melalevca systina, Xanthorrhoea preissii

2-10%:  Allocasuaring humilis, Lencuopogon propingiius.

Bossiaea eriocarpa, Macrozamia reidlei

Acacia saligna, Hakea trifurccaia, Isotropis cuneifolia,

Jacksonia calcicola, Kennedia prostrata

0 -2%: Burchardia ?congesta, Conostvlls candicans.

Haemodorum paniculatum, *Hypochaeris glabra,

*Lupinus sp.. *Medicago sp.. ¥Ronudea rosea

2 o

2
1

3
s

2-10% *Bromus digndrus, *Ehrharia cafveinu
2-10%: Desimocladus fasciculata, Lepidosperma pubisquameun,

Lepidosperma sp. C. Tetraria capillaris

Banksia menziesii woodland

11-6-99

Hiil slope

Gentle - Southern aspect

Yellow/brown sand

Coherent - with humus

Not evident

50%2- 15em

General

Negligible

Excellent (almost pristine)

None evident

95% (5% bare ground)

G-10%:  Banksia menziesil

0-2%: Hakea lissocarpha

10-30%:  dcacia pulchella, Acacia triflora, Hakea lissocarpha,
Xanthorrhoea preissii

10 -30%:  Allocasuarina humilis, Bossiaea eriocarpha, Daviesia .
Hibbertia hypericoides,

10 -30%:  Aseroloma pallidum, Drvandra Hindlevana, Pooraphile
macrostachva

) -2%: *Anagalis arvensis, Burchardia ?congesta Drosera
ervthrorhiza, *Erodium sp., *Gladiolus carvophviluceus.
Hovea trisperma. *Hvpochaeris glabra, Lomandra sp. 1.
*Medicago sp., Microtus 2uniflora. *Pelargonium
capitatum. Thvsanotus patersonii, *Ursinia anthemoides

(- 2% *Avena fatua, *Bromus dicmedrus. *Ehrharia calveine,
*Lugurus ovaius

30-70%: Desmocladus fasciculara, Lepidosperma pubisguiamenin.
Lepidosperma scabrum. NMesomelaena pyeudosigia,
Schaenus lutitans

September 1994
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MRS Amendment 992733 Clarkson-Butier

Proposal 5 Environmental Review - Appendiees

Quadrat 15 :

Date:
Topography:
Slope:
Surface soil:
Soil Texture;
Rock Type:
Surface Layer:
Leaf litter:
Distribution;
Wood litter:
Condition;
Fire History

Total vegetation cover:

Trees <3 m
Shrubs > 2m
Shrubs 1-2m
Shrubs 0.5-1 m

Shrubs 0-0.3 m
Herbs/Climbers

Soft Grasses
Sedgelike

Quadrat 16 :

Date:
Topography:
Slope:
Surface soil:
Soil Texture;
Rock Type:
Surface Layer Stones:
Leaf litter:
Distribution:
Wood litter:
Condition:
Fire Flistory

Total vegetation cover

Trees > - 15
Trees <3 m

B
Shrubs = 2 mi

Dryandra sessilis heath to 2 m

11-6-99

Hiil slope

Moderate - NW

Yellow sand

No structure

Emergent limestone solution pipes
Occastonal stones/rocks
10% 1-2cm

Mainty under shrubs
Sparse

Good

Very old

63% (5% bare ground)
0-2%: Allocasuarina fraseriana

10 - 30%:  Drvandra sessilis, Jacksonia sternbergiana

10 - 30 % Drvandra sessilis

10 - 30 %:  Calothamnus quadrifidus, Drvandra sessilis. Hakea

lissocarpha
2 10%:  Dryandra lindlevana, Greviflea thelmanniana. Hibbertia
hypericoides, Nemeia capitca, Melaleuwea systina
2-10%:  Dianella revoluta *Gladiolus carvophvilaceus.

Lomandra sp. 1, *Lupinus sp.
o *Bromus diandrus, *Ehrharta calveina, Stipa sp.
Voo Desmocladus fasciculata, Lepidosperma pubisquamen

Banksia attenata woodland scattered to 6 m over epen shrubs

1-6-99
Undulating plain
Flat

Yellow sand over dark brown sand
No structure

Probably limestone at depth

note

2% 0-1lcem

General

Moderate

Excellen:

Oid

600 1107 bare ground)

2 Borksic aitertiei
(-2 % Bemksier crtenui
RESREIEI

Acacia saligna, Jacksona sierpbergiana, Nunthorrioead

Septanher Dovy

ceesenrrg Fonvironmental Consaiants



MRS Amendment 992733 Clarkson-Butier

Proposal 5 Envirommental Review - Appendices

Shrubs 1-2m

Shrubs 0.5-im
Shrubs 0-0.5 m

Herbs/Climbers

Solt Grasses
Sedgetlike

Quadrat 17 :

[rate:
Topography:
Siope:
Surtace soil;
Sail Texture:
Rock Tvpe;
Leaf litter:
Distribution:
Wood litter:
Condition:
Fire History

Total vegetation cover:

Trees <5 m
Shrubs >2 m
Shrubs -2 m
Shrubs G.3-1m
Shrubs 9-0.5 m

Herbs/Climbers

Seduelihe

2-10%:

10+ 30 %:
- 30%:

0 -2%.

0-2%
30 - 70%:

preissii

Huakea prosiraia. Jacksonia sicrnbergiona, Macrozamia
reidiei

Hakea trifurcaia, Xanthorrhoea preissii

Gompholobium romentosum, Hukea irifurcaia, Hibbertia
hypericoides. Jacksonia calcicolu

Burchardia ?congesta, Burnetia nigricans, *Carpobrotus
edulis, Conostylis aculeata ssp. cvgnorum, Corvnotheca
Zmicrantha, Drosera ervthrorhiza. *Hyvpochaeris glabra,
Lagenifera huegelli, Lomandra sp. 1. *Ronudea rose,
Thvsanotus petersonii

*Briza maxima

Desmocladus fasciculatus, Lepidosperma pubisgucne i,
Mesomelaena pseudostveia, Terraria capilluris

Acacia pulchella heath to 1.5 m with emergent Xanthorrhoca
preissii to 2.5 m and occ. Nuvtsia floribunda to 2.5 m

11-6-99
Hill slope

Gentle - Northern aspect

Brown sand
No structure

Limestone
2% <l cm

Mainly under shrubs

Moderate
Excelient
Very old

60% (10% bare ground)

-2 %%

10 - 30%
2 - 10%:
(1 -2%%:

Banksia attenuaca, Nuvisia flovibunda

Drvandra sessilis, Xunthorrhoea preissis

Acacia pulchella, Drvandra sessilis

Calothamnus quacrifidus. Drvandra sessilis, Leucopogen
polvimorphus

Hakea costata, Hakea lissocarpha, Hakea serruriae.
Hakea trifurcata, Leucopogon oxyveedrus

*Carpobrotus edulis. Conostvlis aculeara ssp. cvanoron,
*Gladiolus caryophyilaceus. Gompholobium
rowmentosum, *Hvpochaeris glabra, Lagenifera huegelli.
Prerosovlis vittata, Thysanotus patersonii. *Lrsimia
anthemaoicdes

Schovnus srandiflorus

Soptamer (RN

sioni Uopsaiian-




MRS Amoendmaent 992733 Clarkson-Butler

Proposal 3 Enviconmental Review — Appendices

Quadrat 18 :

Date:
Topography:
Slope:
Surface soil:
Soil Texture:
Rack Type:
Leat litter:
Distribution:
Woaod litter:
Condition;
Fire History

Total vegetation cover:

Trees <> m
Shrubs > 2 m
Shrubs -2 m
Shrubs 0.5-1 m
Shrubs 0-0.3 m

Herbs/Climbers

Soft Grasses
Sedgelike

Quadrat [9:

Date:
Topography:
Slope:
Surface soil:
Soit Texture:
Rock Type:
Leaf Hizer:
Distribution:
Wood fitter:
Condition:
Fire History

Bunksia menziesii and B. attenuata woodland to 5 m over open
shrubland over moderately dense shrubland

12-6-99

Valley

Gentle - Southern aspect

Yellow sand over dark brown sand
No structure

Not evident

5% <2em

General

Sparse

Exceilent

Old

60% (20% bare ground)

2-10%:  Banksia artenuata, Banksia menziesii

0 -2%: Xanthorrhioea preissii

0-2%: Jacksonia sternbergiana, Xanthorrhoea preissii
0-2%: Xanthorrhoea preissii

10 -30%:  Acacia pulchella, Calothamnus quadrifidus,

Conostephium pendulum. Gompholobium tomentosum.
Hibbertia hypericoides, Petrophile brevifolia, Petrophile
linearis, Scaevola canescens

0 -2%: *Burnetia nigricans, Conostylis aculeata ssp. cvenaorum.,
Conostylis teretifolia ssp. planescens. Dianella revoluia,
Drosera erythrorhiza, *Gladiolus carvophvilaceus
*Hypochaeris glabra. Hybanthus floribundus,
*Medicago sp., *Pelargonium capitatum, Drosera sp.,
*Sonchus oleraceus. *Ursinia anthemoides

0-2% *Briza maxima, *Ehrharta calveina

10 - 30%:  Desmocladus fasciculatus, Mesomeluena pseudosngia,
Schoenus latitans

Low species rich heath to Im

12-6-99

Rocky outcrop

Gentle (several aspects)
Thin vellow sandy loam layer over dark brown sandy loam
Coherent

Limestone

% < 1em

General

Sparse

Excellent

None evident

Serlomber 1994

. - AN
cocboynag ovirenmental Consaitan:



MRS Amendment 949233 Clarkson-Butler

Proposal 3 Enviroomental Review - Appendices

Total vegetation cover;
Shrubs 0.5-1 m

Shrubs 0-0.5 m

Herbs/Climbers

soft Grasses
Sedgelike

Quadrat 20 :

Date:
Topography:
Slope:
Surtace soil:
Soil Texture:
Rock Type:
Leaf litter:
Cistribution:
Wood litter:
Condition:
Fire History

Total vegetation cover:
Trees5-15m

Trees <5 m

Shrubs {-2m

Shrubs 0.3-1m

75% (3% bare ground)

10-30%:  Acacia huegelli. Leucopogon propinguus. Melulevea

huegelli, Pimelew argentea, Templetonic retusu

Acacia lasiocarpha. Cryptandra myriantha. Daviesic

triffora, Drvandra lindleyanea, Gompholobium

tomentosum, Grevillea thelmanniana, Leptomeria

pauciflora

0 -2%: Drosera sp., Cassytha *racemosa, *Gladiolus
carvophvllaceus . *Hypochaeris glabra. Lomandra
maritima, *Lupinus sp., Orobunche minor. Stvlidium

30 - 70%:

schoenoides

0-2% *Lolium sp.

2-10%: Desmocladus fusciculata, Lepidospermea ?costule.
Lepidosperma pubisquameum

Open Jarrah woodland to 15 m

12-6-99

Valley

Gentle - Eastern aspect
Dark brows sandy loam
Cocherent

Not evident

30% 1 -10 cm

Generai

Moderate

Excellent

Old

80% (1% bare ground)

10 - 30%:  Eucalyptus marginata

0-2%: Eucalyptus marginata

G- 2 %: Allocasuarinag lnonilis, Hakea ruscifolia
2-140%:  Adcacia pulchella, Hakea lissocarpha,

Hakea ruscifolia, Xanthorrhoea preissii

Shrubs 0-0.5 m

Herhs/Climbers

30-70%: dstrolomu pallidum. Bossicea erocarpha, Calviri
Havescens. Conostephium pendulum, Gompholohium
tomentosum, Hibbertia hypericoides, Hovea trisperma,
Fetrophile linearis. Petrophile brevifolia, Stirlingiu
latifolia

2. 10%: Burchardia Pcongesta. Burnetia nigricans, *Carpobrotus
ecdulis. Conosovlis weretifolia ssp. planescens, Diunclla
revoluta, Drosera sp.. Drosera ervthrovhiza,
Huaemodorun paniculatum, *Gladiolus carvophvilaceus
Hardenbergia comptoniana, *Fypochacris glubra,
Lomandra preissii, *Medicazo sp.. Orthrosanthus Loy s
Peerosiviis vittaia

September U099

cocdeeta Environmentad Con aoants
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MRS Amendment 99223 Clarkson-Butler

Proposal 3 Environmental Review - Appendices

Soft Grasses
Sedgelike

Quadrat 21 :

Date:
Topography:
Slope:
Surface soil:
Soil Texwre:
Rock Type:
Surface Layer Stones:
Leat litter:
Distribution:
Wood litter:
Condition:
Fire History

Total vegetation cover:

Shrubs > 2 m

Shrubs 1-2m

Shrubs 0.3-1Tm
Shrubs 0-0.5 m
Herbs/Climbers

Soft Grasses
Sedgelike

Quadrat 22:

Date:
Topography:
Slope:
Surface soil:
Soil Texture:
Rock Type:
Leaf liner
Dristribution:
Woaod litter:
Condition:
Fire History

Fotal vegetation cover:

0-2% Stipa sp., Grass indeterminate

2-10%:  Afexgeorgia nitens. Desmocladus fasciculetus,
Lepidosperma scabrum Mesomelaena psuedosivaia,
Schoenus grandiflorus, Tetraria ocrandra

Moderately dense heath to 2.5 m

12-6-99

Hill ¢crest

Flat

Deep vellow sand

No structure

Limestone

occ. emergent smail limestones
% <1 cm

General

Sparse

Excellent

Old

80% (5% bare ground)

2-10%: Dryandra sessills, Hakea prostrata, Xanthorrhoea
preissii
2 - 10%: Calothamnus quadrifidus, Xanthorrhoea preissii

10-30%:  Calothamnus quadrificdus, Xanthorrhoea preissii
10 - 30%:  Hibbertia hypericoides, Melalenca systina

0 -2%: *Gladiolus caryophvllaceus. *Hypochaeris glabra.
*Medicago sp., *FPelargonium capitatum

0-2% [ndeterminate seediings only

2-10%: Desmocladus fasciculatus, Mesomelaena pscudosiveia

Mixed heath

12-6-99
Hill slope
Gentle - Eastern aspect

Yellow sand over dark brown sand over vellow sand (ants nests)

No structure

Not evident

5% 0-2cm

Mainly under shrubs
Sparse

Very good

None evident

not recorded

Seplember (999

‘
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MRS Amendment 99233 Clarkson-Butler

Proposal 3 Environmental Review - Appendices

Shrubs > 2 m
Shrubs t-2 m

Shrubs 0.5-1 m
Shrubs 0-0.3 m

Herbs/Chmbers

Soft Grasses
Sedgelike

Quadrat 23 :

Date:
Topography:
Slope:
Surface soil:
Soil Texture:
Rock Tvpe:
Leat litter:
Distribution:
Wood litter;
Condizien:
Fire History

Total vegetation cover:

Trees5-1om

attenuata, Eucalvptus todtiana

Trees < S m

Shrubs 0.5-1 m

Shrubs 0-0.5 m

Herbs/Climbers

Soft Grasses

Sedgelike

0-2%: Dryandra sessilis
2-10%:  Calothanmus quadrifidus. Hukea lissocarpha, Hakew
trifurcara. Xonthorrhoea preissii

Y0 - 30 %:  Allocasuaring humilis. Calothamnus quadrifidus.
Hibbertia hypericoides. Xanthorrhoea preissii

10 -30%: Calothamnus quadrifidus, Drvandra lindlevana,
Hibbertia hypericoides, Hovea trisperma

2-10%:  *Carpobrotus edulis. Conostylis aculeata ssp. cvgnorum.
Drosera sp.. Drosera ervthrorhiza, *Hyvpochaeris glabra,
*Gladiolus caryophyiluceus. *Medicago sp..
*Pelargonivm capitatum, *Ursinia anthemoides

0-2% Indeterminate seedlings oniy

10-30%:  Mesomeluena pseudostygia, Desmocladus fascicutarus

Allocasuarina fraseriana, Banksia attenuata, Banksia
menziesii woodland to 8§ m with occ. Eucalyptus todtiana

6-6-99

Hill slope

Gentle - Southern aspect
Grey sand over dark brown sand
No structure

Not evident

2% 0.5 cm

General

Sparse

Very good

Very old hot fire

25% {2% bare ground)
2-10%: Allocasuarinag fraseriana, Banksia

10 - 30%:  Banksia attenuata, Banksia menziesii, Eucalvptus
todtiana
- 10%:  Hibbertia hvpericoides, Petrophile linearis,
Xamthorrhoea preissii
10 -30%:  Hibbertia hypericoides, Petrophile linearis, Stirlingia
latifolia
0-2%: Burnetia nigricans, Dianella revoluta, Drosera

ta

ervthrorhiza, *Gladiolus carvophvllaceus. Lagenifera
huegelli. Prerosiviis vittata, *Ursinia anthemoides

(- 2% *Briza maxima. *Ehrharta calveing
i) - 29%: AMexgeorgia nitens, Desmocladus fusciculata, Lyvaing

hearheta

ARPP R we 14
sentomner T4
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MRS Amendment 992733 Clarkson-Butler

Proposal 3 Environmental Review ~ Appendices

Quadrat 25 :

Date:
Topography:
Slope:
Surface soil:
Soil Texture:
Rock Type:
Leaf litter:
Distribution:
Waood litter:
Condition:
Fire History

Total vegetation cover:

Trees 5- 15 m

Trees < 3 m
Shrubs -2 m
Shrubs 0-G.53 m

Herbs/Climbers

Soft Grasses

Sedgelike

Quadrat 26 :

Date:
Topography:
Slope:
Surtace soil:
Sotl Texure:
Rock Tvpe:
Leaf litter:
Distribution:
Wood Hiter:
Condition:

rire Fisior:

Banksia attenuata/B. menziesiiiAllocasuarina fraseriana to 6

m occ. Eucalyptus todtiana

13-6-99

Hill slope

Gentle - Southern western aspect
Grey coarse sand over brown sand
No structure

Not evident

80% 1 -30 cm (under Allocasuarina)
General

Sparse

Excellent

Very old

40% (3% open ground)

10 - 30%:  Allocasuaring fraseriana, Banksia attenuata, Bunksia

menziesit

2-10%:  Banksia attenuata, Banksia menziesi
0-2%: Xanthorrhoea preissii
30-70%:  Acacia lasiocarpha, Bossiaea eriocarpha, Conostephium

pendulum, Daviesia triflora, Gompholobium tomentosum,

Hibbertia hypericoides. Leucopogon propinguus.

Petrophile linearis, Stirlingia latifolia
(¢ -2%: Conostylis aculeata ssp. cygnorum, Drosera

ervihrorhiza, *Hypochaeris glabra. *Gladiolus

carvophvllaceus. Lagenifera fuwegelli, Prevostvlis vittata,

*Lirsinia anthemoides

0-2% *Briza maxima
0-2% Alexgeorgia nitens, Desmocladus fasciculata, Lyeinia

barbata, Mesomelaena pseudostygia

Eucalyptus marginata, Allocasuarina fraseriana and Acacia

saligna

13-6-99;

Hill slope
Gentle

Thin vellow sand laver over brown sand
Nao structure
Not evident
5% Y- 10uem
General
Modurate
Excellent
Vers oidd

September PG
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MRS Amendment 992433 Clarkson-Buder

Proposal 3 Envirommentad Review — Appendrees

Total vegeiation cover:
Trees 5-15m

Shrubs 1-2 m
Shrubs 0.5-1 m

Shrubs 0-0.5 m

Herbs/Climbers

70% (2% open greund)

30 - 70%:

10 - 30%:

0-2%
0 - 2%:

Acacia saligna. Allocasuarinag fraserivna, Eucalyptus
marginaia,

Hakea lissocarpha. Macrozamia preissit, Xunithorrhoea
preissii

Hibbertia hvpericoides

Acacia pulchella, Bossiaea eriocarpha, Divandra
Lindleyana, Hibbertia hypericoides. Isotropis cuneifolic,
Petrophile brevifolia

Burnetia nigricans. Conostylis aculeata ssp. cxgiorum,
Drosera ervthorhirizca, ¥Homeria ? fluccida,
*Hypochaeris glabra, Lagenifera huegelli. Hardenbergia
comptoniana, Pterostvlis vitiaia

*Ehrharia calveina

Desmocladus fasciculata, Lepidospermua
Cpubisquamenm. Mesomelaena pseudosivaia

vondogn Bo o



MRS Amendment 992/33 Clarkson-Butler

Proposal 5 Environmental Review — Appendices

APPENDIX G

Vertebrate Fauna
Species that Potentially
Occur within the
Proposed Mitchell
Freeway Transportation
Corridor

MAMMALS
BIRDS
AMPHIBIANS AND REPTILES

ABBREVIATIONS

R1 Schedule 1 species

P1 Priority 1 species

B2 Priority 2 species

P3 Priority 3 species

P4 Priority 4 species

3 Reduced distribution on
Swan Coastal Plain

5 Reduced populations

on Swan Coastal Plain

September 1999

ceologra Environmental Consultants



MRS Amendment 992735 Clurkson-Butier

Proposal 3 Eavironmental Review - Appendices

MAMMALS

Scientific Name Common Name Status
NATIVE MAMMALS
TACHYGLOSSIDAE

Tachyglossus aculeatus Echidna
PERAMELIDAE

Isoodon obesulus Southern Brown Bandicoot P4
DASYURIDAE

Dasyvurus geoffroil Chuditch R1

Sminthopsis griseoventer Grey-bellied Dunnart
PHALANGERIDAEL

Trichosurus vulpecula Connmon Brushtail Possum
BURRAMYIDAE

Cercartelis COnCInus Western Pygmy-possum
TARSIPEDIDAE

Tursipes rostratus Honey-possum
MACROPODIDAE

Macropus fuliginosus Western Grey Kangaroo

Macropus irma Western Brush Wallaby P4
MOLOSSIDAE

Nverinomus australis White-striped Mastiff Bat

Mormoprerus planiceps Little Mastiff-bat
VESPERTILIONIDAE

Nvetophilus timoriensis Greater Long-eared Bat

Nvctophilus gouldii Gould's Long-eared Bat

Nvetophilus geoffrovi Lesser Long-eared Bat

Chalinolobus gouldii Gould's Wattled Bat

Chalinolobus morio King River Eptesicus
MURIDAE

Pseudomys albocinereus Asii-grev Mouse

Rattus fuscipes Bush Rat
INTRODUCED MAMMALS

Felis catus Feral Cat

Canis familiaris Domestic Dog

Fulpes vulpes Fox

Orvetolagus cunicilus European Rabhit

Mus musculus House Mouse

Ratius norvegicus Brown Rat

Rattus rattus Black Rat

Ovis uries Sheep

coorovia v ronmentd Coansglin

Seplembher 19949



MRS Amendment 992:33 Clarkson-Butler

BIRDS
Scientific Name

DROMAIIDAL

Dromaius novaehollandiae
ACCIPITRIDAE

Elanus axillaris

Halliastur sphenurus

Accipiter fasciatis

Accipirer civrbiocephalus

il crudax

Hiraaetus morphnoides

Clircus assimilis

Circus aeruginosus
FALCONIDAL

Faleo peregrinus

Falco longipennis

Falco berigora

Faleo cenchroides
TURNICIDAE

Turnix varia
COLUMBIDAE

Phaps chalcoptera

Ocyphaps lophotes
CACATUIDAE

Calyprorhvnchus latirostris

Cacatua roseicapifla
PSITTACIDAE

Purpurelcephalus spurius

Plarveercus icterotis

Burnardius zonarius

Neophema elegans
CUCULIDAE

Cuculus pallidus

Cacomantis flabelliformis

Chrysococcyx basalis

Chrvsacoceyx lucidus
STRIGIDAE

Ninox novaeseelandiae
TYTONIDAE

Tvio alha
PODARGIDAE

Podargus strigoides
AEGOTHELIDAE

Adegotheles cristatus
APODIDAEL

Apus pacificus
ALCEDINIDAL

Todirampls sanctus
MEROPIDAE

Merops vrmutis

Common Name Status

Emu

Biack-shouldered Kite
Whistling Kite

Brown Goshawk
Collared Sparrowhawk
Wedge-tailed Eagle
Little Eagle

Spotted Harrier
Swamp Harrier

Peregrine Falcon R4, 4
Australian Hobby
Brown Falcon 4

Australian Kestrel

Painted Button-quail 4
Common Bronzewing 3
Crested Pigeon

Carnaby's Cockatoo R, 4

(alah

Red-capped Parrot
Western Rosella 4
Port Lincoin Ringneck
Elegant Parrot

Pallid Cuckoo

Fan-tailed Cuckoo
Horsfield's Bronze-cuckoo
Shining Bronze-cuckoo
Southern Boobook

Barn Owl

Tawny Frogmouth
Owtet-mightiar

Fork-tailed Swift

Sacred Kingtisher

Raimbow Bee-cater

Septemher o904
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HIRUNDINIDAE
Cheramoeca leucosternum
Hirundo neoxena
Hirwndo nigricans
Hiryndo ariel

MOTACILLIDAE
Anthus novaeseelandice

CAMPEPHAGIDAE
Coracina novaehollandiae
Lalage sueuril

PETROICIDAE
Petradca multicolor
Melanodryas cucullata
Eopsalivia georgiana

PACHYCEPHALIDAL
Pachyeephala pectoralis
Pachveephalus rufivenires
Colluricinela harmonica
Oreocica gutturalis

DICRURIDAE
Rhipidura fudiginosa
Rhipidura leucophrys

MALURIDAE
Malurus splendens
Mealurus leucopterus

PARDALOTIDAE
Calamanthus fuliginosus
Sericornis brevirostris
Sericornis frontalis
Gerygone fusca
Acanthiza apicalis
Acanrhiza inornata
Acanthiza chrysorrhoa
Pardalotus punctaius
Pardalotus striatus

NEOSITTIDAE
Daphoenositia chrvsoptera

MELIPHAGIDAE
Anthochaera carunculaa
Anthochaera chrysoptera
Acanthagenys rufogularis
Lichenostomus virescens
Melithreptus Tunatus
Lichmera indistincta

Phylidonyris novaehollandiae

Phylidonvris nigra

Acamthorivnchus superciliosus

DICAEIDAE
Dicaewm hirundinacenn
ZOSTEROPIDAL
Austerops lateraliy
VRTAMIDAE

Artamnys cinereus

White-backed Swallow
Welcome Swallow
Tree Martin

Fairy Martin

Richard's Pipit

Black-faced Cuckoo-shrike
White-winged Tritler

Scarlet Robmn
Hooded Robin
White-breasted Robin

Golden Whistler
Rufous Whistler
Grey Shrike-Thrush
Crested Bellbird

Grey Fantail
Willie Wagtail

Splendid Fairy-wren
White-winged Fairy-wren

Striated Calamanthus
Weebill

White-browed Scrubwren
Western Gervgone
Inland Thombill

Western Thornbill
Yellow-rumped Thornbill
Spotted Pardalote
Striated Pardalote

Varied Sittella

Red Wattlebird

Little Wattlebird
Spiny-cheeked Honeyeater
Singing Honeyeater
White-naped Honeyeater
Brown Honeveater

New Holland Honeveater
White-cheeked Honeyeater
Western Spinebiil

Mistletoe Bird
SHvereve

Black-taced Woodswallow

(ST OV R VS

el

L)

L) G L I W)

el s L

Las

FPRN

mier {RUY

coafogie B renn

Syaeene

Doonsudtns

'
3539



MRS Amendment 992723 Clarkson-Butler

Proposal 3 Environmental Review — Appendices

Artamus cyanopterus
Cracticus torquatus
Cracticus nigrolaularis
Gymmorhina tihicen
CORVIDAE

Corvus coronoides

INTRODUCED BIRDS

Columba livia
Streptopelia chinensis
Streptopelia senegalensis
Trichoglossus haematodus
Dacelo novaeguinede

Dusky Woodswallow 4
Grey Buicherbird

Pied Butcherbird

Australian Magpie

Australian Raven

Feral Pigeon

Spotted Turtle-dove
Laughing Turtle-dove
Rainbow Lorikeet
Laughing Kookaburra

REPTILES AND AMPHIBIANS

Scientific Name

Amphibians

MYOBATRACHIDAE
Crinia georgiana
Crinia insignifera
Heleioporus eyrel
Heleioporus psammophilus
Limnodynastes dorsalis
Mvohatrachus gouldii
Litoria moorei

Reptiles

Lizards

GEKKONIDAE
Christinus marmoralus
Crenadactylus ocellatus
Diplodactylus polyophthalnus
Diplodactylus spinigerus
Underwoodisaurus milii

PYGOPODIDAE
Aclvs concinna
Aprasia repens
Delma fraseri
Delme gravii
Lialis burtonis
Pletholax gracilis
Pvizapus tepidopodus

AGAMIDAE
Pocond minor

Common Name Status

Quacking Frog
Moaning Frog
Banjo Frog

Turtle Frog
Motorbike Frog

Marbled Gecko
Clawless Gecko

Western Spinv-tailed Gecko
Thick-tailed Gecko

Frv's worm lizard

Baurion's Snake Lizard
Common Scaly-foo

Western Bearded Dragon

Sentember 1999
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Tvmpanocryptis adelaidensis

VARANIDAE
Varanus gouldii Gould's Monitor
Varanus tristis Black-headed Monitor

SCINCIDAE
Cryproblepharus plugiocephalus Fence Skink
Cienotus fullens
Ctenotus gemmula
Crenotus impar
Crenotus feseurii
Cvelodomorphus branchialis - Gunther's Skink
Egernia napoleonis
Hemizrgis quadrilineata
Leristu elegans
Lerista lineopunciviata
Lerista praepedite
Menetia grevii Grey's Skink
Morethia lineoocelluta
Morethia obscura

Tiliqua occipitalis Western Blue-tongued Lizard
Tiliqua rugosa Bobtail
Snakes
TYPHLOPIDAE
Ramphoryphiops australis
BOIDAE
Morelia spilota imbricata Carpet Python R
ELAPIDAE
Demansia psammophis Yellow-faced Whipsnake
Drysdalia coronata Crowned Snake
Echiopsis curtus Bardick
Notechis scutatus Tiger Snake
Pseudonaja affinis Dugite
Simoselaps bertholdi Jan's Banded Snake
Simoselaps bimaculatus Black-naped Snake
Simoselaps calonotus Black-striped Snake
Simaoselaps semifasciatus Southern Shovel-nosed Snake
Suwia gouldii Black-headed Snake
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Facsimile Message

ATTENTION: Terresa Gepp / Rob Towers

ORGANISATION: CALM Wanneroo

FROM: Gary Whisson

DATE: 8/6/99

TELEPHONE: 9222 7171

PAGES: 3 following

SUBJECT: Draft Veg Report Rail Yards Neerabup National
Park

MESSAGE:

Teresa

As discussed the atttached is an initial draft from Bronwen, with some additions I have
made, for your comment.

Tt will also need to be acompanied by a aerial photograph based map identifying the areas
involved (not attached).

It would be useful to know the deadline for NPNCA, and any comment or timing advice
you may get from speeking to Neil Hammer.

St

Gary Whisson
Manager
Conservation Branch

Department of Environmental Protection
Westralia Square, 141, St Georges Terrace, Perth, Western Australia, 6000.
Facsimile: (08) 9322 1598 Telephone: (08) 9222 7000




A comparison of the two areas in Neerabup National Park proposed for rail

yards

Vegetation Associations of Neerabup National Park

The principal vegetation associations of Neerabup National Park are shrublands or heaths
and woodlands. The vegetation is very dependant on the soils. Shrublands or heaths are
found on the Tamala Limestone ridges and associated soils and woodlands on the deeper

sands.

Shrublands or Heaths

In the areas with exposed Tamala Limestone and shallow soils there is a series of dense
shrublands dominated by Xanthorrhoea preissii, Hakea trifurcata, Calothamnus
quadrifidus, Melaleuca acerosa, Dryandra sessilis, Melaleuca huegelii and Acacia
lasiocarpa. One or all of the species may be dominant in different areas, forming a mosaic
of shrubland and heath communities, These communities vary over small distances, and
the type and density of the dominants is closely related to the time since the last fire. A
series of sedges and herbs are also characteristic of these communities, including

Conostylis aculeata, Mesomelaena pseudostygia and Loxocarya flexuosa.

Woodlands

A series of trees are characteristic of these woodlands: Tuart (Eucalyptus gomphocephala),
Jarrah (E. marginata), Banksia attenuata, B. menziesii, Allocasuarina fraseriana and
Jacksonia sternbergiana. Marri (E. calophylla) is also present but is less common than the
other species. These woodlands are generally mapped according to the dominant tree

species.

Banksia Woodlands

Banksiag attenuata , B. menziesii, Allocasuarina fraseriana and Nuytsia floribunda are the

most common trees in these woodlands. The understorey is characterised by species such
as Xanthorrhoea preissii, Macrozamia riedlei, Hakea trifurcata, Hibbertia hypericoides,
Leucopogon polymorphus, Daviesia divaricata and Allocasuarina humilis. Mesomelaena
pseudostygia and Loxocarya flexuosa are also characteristic. Most of the Park is mapped
as Banksia Woodland by Keighery et al. 1997. While Tuart and Jarrah are scattered

through much of the area their cover is generally low.

Jarrah Woodlands o Forest over Banksia Woodland



Jarrah (Eucalyptus marginata) generally occurs as an emergent over the two Banksia
species and Allocasuarina fraseriana. However in some areas Jarrah is the only tree and it
forms a Jarrah Woodland or Forest. The areas of Jarrah and Jarrah/Marri Woodland to
Forest are scattered and not readily mapped. The principal understorey shrubs are similar
to those in the Banksia Woodlands, being Xanthorrhoea preissii, Macrozamia riedlel,
Hibbertia hypericoides and Daviesia triflora . The sundew, Drosera erythrorhiza, 13

common in the understorey, as is Mesomelaena pseudostygia .

Tuart Wogdland
In a series of areas Tuart occurs at great enough density to form a woodland to forest.
Associated understorey species are Jacksonia stembergiana, Grevillea vestita, Macrozamia

riedlei and Xanthorrhoea preissii.

The majority of Neerabup National Park is in very good condition. In general the
limestone heaths and the Banksia and Jarrah Woodlands are in the best condition, while the
Tuart Woodlands are the most disturbed.

Methods and Limitations

The two areas being considered for the location of the rail yards were surveyed on 4th
August 1999 by Bronwen Keighery (DEP), Teresa Gepp (CALM) and Sally Madden
(DEP). Tracks in both areas were traversed and vegetation compared with descriptions
from Keighery er al. (1997) and ecologia 1999. As the annual natives and weeds were

immature an assessment of condition in relation to these species is limited.

Vegetation Associations of the Proposed Location (SW corner National Park)
Two associations predominate in this area
- Banksia Woodlands dominated by Banksiaf attenuata , B. mengiesil,
Allocasuarina fraseriana and Eucalyptus todtiana trees. Tuart and Jarrah are
scattered through much of the area,
- Tuart Woodland to Open Forest.
A small area of dense shrublands dominated by combinations of Hakea trifurcata, Dryandra
sessilis and Baeckea robusta occurs near the southern boundary.

The majority of this area is in very good to excellent condition,



Vegetation Associations of the Alternative Location (between Lukin Dive and
Hester Ave)

Three associations are found in this area:
- Banksia Woodlands dominated by Banksia/ attenuata , B. menziesii,
Allocasuarina fraseriana and Eucalyptus todtiana trees
- Jarrah Woodlands sometimes over Banksia Open Woodland
- dense shrublands dominated by Xanthorrhoea preissii, Hakea trifurcata,
Calothamnus quadrifidus and Dryandra sessilis. One or all of the species may be
dominant in different areas, forming a mosaic of shrubland and heath communities.

Over half of the area is in a completely degraded to degraded condition. The areas of
Banksia Woodland and Jarrah Woodland were mostly in this condition but several areas
were in good to very good condition. The dense shrublands on the shallow soils over

Tamala Limestone were generally in good to very good condition.

Comparison of the two areas
Its is evident form the above descriptions that the southern area is in the best condition and

has the most value in conservation terms as part of the Park.

The southern area also has additional values as part of a regional bushland corridor
(greenway) between Neerabup National Park and the coast. The values of this corridor
would be assisted by relocating the additional width of clearing associated with the rail
yards to the more disturbed alternative site.

Use of seed and topsoil salvaged from areas to be cleared for regeneration
The freeway/rail proposal invloves very significant disturbance to and excission from
Neerabup National Park. While additions are proposed in compensation these are generally
areas that were previously recommended for inclusion in the park through the System 6
report in 1983,

There would be considerable value in off-setting some of these conservation losses if the
development program included a commitment to harvest seed and topsoil/mulch from the
areas of bushland in good condition that need to be cleared as part of the freeway/rail
development and using this material as part of a coordinated program to help regenerate the
degraded portions of the National Park that would have supported equivalent communities
in the area adjacent to the proposed Freeway between Lukin Drive and Hester Avenue.
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L. INTEIDUCTICN
i

Ir oI The SZgurthawest, Neorthwsst and Korcthessre Jorridors
ofF i1Tan rFerth nas been rproceeding  izcrementslly and
inar wiih DopuUratlon growtil cver The past two decsdes, and
curce tne  Deparvment of Pilenotg and Urpan  Development
¢ TPUL hes gpreduced revised Coacoor Flans for this  urban
devel LT Trese {L{oncept Fians defilne ne  extent of th
CDropESes  urdam arsas, te regIionai ¢pen spaces, and the major
cragspert  and service infrastructures for #11 rorridors The
Zopcent Fians are intended tsc be the basis o©f future
consuitaticon and aegotiation with varicus interested parties and
goveranaent bodles such that in time the plans will Lecome more
refiged Yo the sS.Czge wnere tThey Lecome approved as Structure
Plans. These Str‘:tare Plans will provide the basis fer futurs
rezorizng ©f urbae land in the Metropolitar Regicn Schexe.
Fowaver, at préseﬁt, the allocaticn of urban aress, regicn=zl
apen spaces, reserves and rescurce development within the
Conoest Elaps is based oo ilandscape and env:ronmental
coosidecarions Thanr were mostly formiiaced at least = decade or
nore ECO . Yer much more information about tﬁa natural
envirooment, oot Eiaoa terms o©f landscape and flcorasfzurne, has
Desn  ©OoTalred 1o TECenT ¥Years by a wvariery of orgapmissricens, andé
this Izfcrmaticc largely has nct heen assessed and ipcorporaced
inte The recent  DISNNIDg. Tniis Is parcicularly so where some
Izndzcape  and vegstation elememts had not heern asgessed as
envircomentaliv significant in the 1970 s, guring . the
forrriaTion of ystem Six recommendations, but pow with more
informaticn, S ific areas previcusly {uniotentiomally)} igncred
woUid Dhe asgess as significant.
The relevapce ¢I the preamble above Is that, with this increase
in £ tThe satural history of the Swan Coasral Plalg,
Iz elvy to review <ITh rerrain of the Southwest,
Xo Norrtheast Corridors o©f the Perch Marropolitan
e Iicht of the recernt informaticz, cargy out an
ESed lzndscape audit to identify sensitive anc
s for conservaticn o©Or managemenct. In this
na recent Iianformaticn can be funlly integrated
iz pet Flans, and wplanming c¢an proceed without
exdangering eavircaomentaily significant areas.

"tz obisctive DFUD has invited V & € Semeriulk Research
) T4 ¢arry ouT 2o environmental and landscane audit cof cthe
wezxy, Norchwest and Northeast corridors. 7The environmental

was Joxmissiomec  to take place in three stages, with thae
wesr Corridor heing the first area to be coxmpleted. 1T Is
Izated that whez the study of zl}l three c¢orridors is



3 b rtcpumht 2 |y 130 Lb R M

IR IO b et U E L L I s I Y

T LN TR T L

_______ 23 Late
ruyTiines
ai Thoe

‘vidual

i

- DL ITOTIVES O

- To pody
rrorect
conRSery

ol &
in

oY

£10 Wit Mm@

w
C
el

o 1]

Q

[} Gz [T
H

Gyt Y
@ ka0 O r
n
]

fu rt

i Tha
fer
Caorr
_E ToEistenc
ocrizcipLes,  and
dralnage  recguir
safegoard the
JonsServatian arn
ZReCRESETY TC a2
are aIffected D
zsssssment of
ar.d  chen I1f o
lopcect Plans
zenssrwetion [ -
an  =valuatiocon
i}

(VI v
r1 &
[
In]
Ly
1
] D

sC
Ic roerlio

Wel or  Plans,
The wrbhan contexm

sy

V & J Semensud xesearch Group
-
ar, there wiL_>. beg & finzal report tharc
T sophv ol azpreach, the aogoiegy, a8
T However a7 This sStage, with resulrs oo
Cr areas neecsi for pilanning &5 They becors
ts are gpresected 23 & parvicular stags
aved, i first stage £ the study
£  The Kor 57 Ccrridor. iz invterinm
atar audiz he Norchwest CZorridor arez
Dackground e Tie stucdy, gurlines the
data base, =ud Dreseprs the results,
an outlilice ar the oroceiures  and
rEcommendations
FOTHS STURY
of the study, 23 Iisted Iin the Brief Zcr
zs folliows:
ocvide DTS oo the
hill )} et :andscarns
atlc rn Seveiopment
= 223 northesst
s.op meure that ths
GE anc mEnagemsnt
&r r Tcrotecticn of
ced es.
first objective i1izvclves ensu: T  the
crkenissricon  in The  Southwest, [ -Yatel
iCors, an reflecrtsd on Che current Zlars,
wito gocd envircozental and vatico
that the desi¢gn of the urban né tze
e¢ To service 1T, are to stan t will
loog term susTtelnability aé gnated
aas. To achle\e ‘this objecti it may be
ok enviroomental and comservaticon lssues, as the
v urhanlsatlon in crdéer of lmpoktazce with an
rhe I=mpact of the Concept Plan proposzales con thero,
ecessary to recommend any modificaticms to the
required to prorect priority areas fcr
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7. BEPORT: Lard Plarp-oing and Groundwater Resource Protection
Policy 1988 (WAW2)

Anticizozted Impact of Urbanisaticn co Wetlands

1} Urkznisation vrovides a potential for ponllution c¢f

groundwater resources, primarily from  industrial zreas, wastie

dispcsal, and unsewered developments.

2} Wirkin or adjacent to Public Water Supply Areas (PWSZ), rural

irrigatica will compete with public water supplies for availakle

groundwatler Iesources.

3} Nutrification will occur from intensive animal hushandry, azd

over sapolicaticn of fertiliser, pessticides, and rRerkhicides,

which result in lcag term increases In soluble salts.

4} Increased surfacé runoff (with pallutants).

5) Lezkzge of petroleum products fraz underground storages tanks.

5} Pollution of groundwater by ncxzicus substaznces, setroleux and

~ovic grganic substances.

Varpzcero-t Recommendztions to Protect Wetlands £ roundwsier

1} Trzlement the Groundwater Ressource Protecticze Policy, — &

groundwater control area and a Primary source aras where there

ig eitraer State fcrest or nc cdevelopment, and recharge 1s

sufficient to exzure wetlands and public watsr supply

ake-rzcsticn are In accord with  drizking waler znd  aguatic

srceTsrem standards.

or Trfo-ca quotras  £cor  privete use of groundwalsr - Derio 1

Wectzre irrigated lznd to nine hectares undeveloped Tand.

2} Ta =zreas of public water susply, the ratio gshculd be lsgs

than 14210.

4) Uze mcre efficient slow relezse fertilisers.

5} Restrict release of horticaultural la=zd.

Poromendaricons  on How  to Modify Urkapn  Strucrture o9 Prezapve

Hatloods .,

1} Urla: structure should be such  that major dsvslopment 1S

dawnstrean from wetlands.

2) Developrment should bs such that landuses within the ccrridors

are m=raged to protect th priority beneficiszl usss of

unlerlsing groundwater rescurces.

3} Tm rural areas large lots are preferrad.

4) Special rural zones should =not be permitted if proposed

activities are not compatible with water allocaticns OF if

septic tanks are at a depsity greater than 1 tank/s Zha.

5) Industry that processes substances that are mohile in the

suhsurfazce, or are azny of the following;

raxic at low concentrations in water
nroduce organcleptic effects at low concentrations
adversly effect water treatzment
do not readily degrade
gifficult to clesn up after spillage
OR

tely toxic svhs

ry =

a nces at redium concentraticns, should be
chikited in primary g

ta
ource areas or upstream of wetlands.
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Wetland Values

Lot 52 presently contains two protected wetlands. These have been protected by the
Environmental Protection (Swan Coastal Plain Lakes) Policy 1992 (EPP) since 18
December 1992,

This policy applies to the Swan Coastal Plain in the State of Western Australia and
provides a mechanism to preserve, enhance and protect the beneficial uses of lakes of the

Swan Coastal Plain.

The inclusion of these lake within the EPP protects the values and uses of the wetland
from degradation through activities such as draining, mining, filling or excavation. Under
the EPP these activities are prohibited and penalty provisions apply to any such breach.
(Environmental Protection {(Swan Coastal Plain Lakes) Policy 1992.)

It is highly likely that the Environmental Protection Authority would require a formal
assessment for any activity proposed on this property due to the presence of these
protected wetlands.

To include Lot 52 as part of the Neerabup National Park would secure the buffer area of
the smaller wetland and part of the larger wetland.

It 1s well documented that wetlands require adequate well structured and diverse buffer

zones to withstand any environmental changes associated with encroaching development.

(Environmental & Landscape Audit of the Southwest, Northwest & Northeast corridors,

Perth Metropolitan Area).

* The required width of buffer zones vary from site to site but should not be less than
500 m.

* Buffer zones provide a barrier to midges in urban areas.

¢ Buffer zones are important which considering hydrological changes associated with
unpredictable climatic regimes or changes in landuse.

Urbanisation would threaten the integrity of the wetland through increased groundwater
extraction, nutrient loading, drainage etc.




" 2.2 Fauna Values

‘The faunal communities of Neerabup National Park have not been described in detail. Of the
five principal plant communities present in the Park (Map 5 and listing in Section 2.1, above)
the vertebrate fauna of only one plant community has been listed. A list of the birds, reptiles and
amphibians present in the Tuart (Eucalyptus gomphocephala) Woodland on deeper sands with
limestone at depth) was presented in Dell et al. 1998. The bird data in Dell et al. (1998) was
compiled from unpublished notes from J. Dell, A.H. Burbidge and members of Birds Australia
over several seasons and the herpetofauna was compiled from unpublished surveys over several
seasons by I. Dell, B. Maryan and D. Robinson. Both the bird and herpetofauna listings are
incomplete and the total species present would be greater than those listed. However, the
current list indicates species-rich bird and reptile assemblages.

Birds
The bird listing for Tuart woodland in Neerabup National Park (Dell et al. 1998) includes 21

Non-passerines and 33 Passerine species giving a total of 54 species. This is considerably more
than the 37 bird species known from Tuart woodlands in Yanchep National Park (Dell et al.
1998) or the 26 bird species known from Tuart woodlands in the Hepbum Heights part of
Bushplan Site 303 (Howet al . 1996, Dell ef al. 1998). Accordingly, the Tuart woodland in
Neerabup National Park has a regionally rich avifauna.

Other plant communities in Neerabup National Park have not been assessed for their bird
communities and the number of bird species is not known. However, considering that the Park
has five regional floristic types present it is likely to have a rich avifauna comparable to that
recorded in other areas with similar plant communities. The nearest National Park with a
comprehensively recorded avifauna is Yanchep National Park with 134 species of birds of
which 92 species are land birds (CALM 1989). Additional to those already listed by Dell ez al.
(1988) the majority of these land birds are also likely to occur in Neerabup National Park.

Significantly the Tuart woodlands of Neerabup National Park contain at least 19 species (Dell et
al. 1998) of those birds listed by Government of Western Australia (1998a) as having special
conservation significance on the Swan Coastal Plain as they are either habitat specmhsts with a
reduced distribution on the Swan Coastal Plain or they are wide-ranging species with reduced
populations on the Swan Coastal Plain. Based on known distribution (Storr and Johnstone
1988) it is likely that at least another nine of these significant bird species are also likely to occur
in other habitats within Neerabup National Park.

The overall conservation significance of Tuart woodlands is highlighted by Dell ez al. (1998).
Although none of these species are restricted to them, Tuart woodlands have considerable
conservation significance. Specialist woodland insectivorous bird species have declined in both
Tuart as well as other woodlands on the Coastal Plain and some species such as Weebill and
White-naped Honeyeater are now infrequently recorded in other vegetation associations on the
Coastal Plain. Tuart trees also provide essential hollows for obligate tree hollow breeders as
well as tall trees for other species such as diurnal birds of prey.

Reptiles

The reptile listing for Tuart woodland in Neerabup National Park (Dell e al. 1998) totals 20
species. This is higher than that known for Tuart woodlands in Yanchep National Park with 12
species or that known from Tuart woodlands in the Hepburn Heights part of Bushplan Site 303
with 17 species (How et al. 1996, Dell er al. 1998). Of seven Tuart woodland sites on the
Swan Coastal Plain where the reptile fauna has been assessed only Tuart woodlands in Bold
Park are known to have more reptile species (23 species) when compared to Neerabup National
Park (Dell er al. 1998).

The regional significance of the herpetofaunal assemblage in Neerabup National Park is
highlighted by the presence there of reptile species that have either disappeared from or declined
over most of the Swan Coastal Plain. These include the Clawless Gecko (Crenadactylus
ocellatus) which has only been recorded on one other reserve (Yanchep National Park), and the



Barking Gecko (Underwoodisaurus milii) and Gray’s Legless Lizard (Delma grayii ) which
have not been recorded on any other reserve (Dell ef al. 1998).

Surveys of Tuart forest over the last 20 years have revealed a relatively diverse herpetofaunal
community with 42 species of reptiles. This means that more than half of the 71 reptile species
that either currently or previously occurred on the Swan Coastal Plain (How and Dell 1993, -
1994) have been recorded recently in Tuart woodlands (Dell ez al. 1998). Although no reptile
species is unique to Tuart woodlands, some species reach their maximum population level in
them. Included here are arboreal as well as litter inhabiting species.

Amphibians

Dell et al. (1998) recorded no species of amphibians in Tuart woodlands of Neerabup National
Park. However Burbidge, et al. (1993) recorded two species, the Moaning Frog, Heleioporus
eyrei and the Banjo Frog, Limnodynastes dorsalis. Both these species disperse widely from
their breeding areas and aestivate underground during summer. The absence of lakes or
swamps in Neerabup National Park explains the low frog diversity.

Mammals

The mammal fauna of Neerabup National Park has not been assessed in detail. Limited trapping
surveys by Burbidge et al. (1993) recorded four species of native mammals, Western Grey
Kangaroo, Macropus fuliginosus, Western Brush Wallaby, Macropus irma, Honey Possum,
Tarsipes rostratus and White-striped Freetail-bat Tadarida australis.. The presence of the
Honey Possum is highly significant as this species is now absent from most reserves on the
Coastal Plain Plain (How and Dell 1993). Many of the nine bat species recorded on the Coastal
Plain (How and Dell 1993) are dependent on tree hollows as daytime roosts and Tuart
woodlands are an important roosting and breeding resource (Dell e al. 1998).

Invertebrates :

The invertebrate fauna of Neerabup National Park has not been assessed. Surveys on other sites
on the Coastal Plain indicate that larger bushland remnants have a higher species richness and
abundance (Harvey et al. 1997) compared to smaller areas. The results of Harvey et al.(1997)
also indicate significant differences between the invertebrate fauna on different landform units.
Both these results indicate the need for large reserves on each landform to adequately conserve
the invertebrate fauna.

2.3

- a diverse vertebrate fauna typical of the Spearwood Dunes and including a high
number of conservation significant species that have declined severely elsewhere in reserves on
the Swan Coastal Plain

3.2 Fauna Values

As Lot 52 is contiguous with the southern boundary of Neerabup National Park and has areas
of Woodlands to Low Woodlands dominated by Tuart, Eucalyptus gomphocephala and Jarrah,
E. marginata over several species of Banksia it is likely to have many of the species of
vertebrates that occur in similar habitat in the National Park. Many of these species have been
recognized as having high conservation status as they have declined from most reserves further
south on the Coastal Plain. These include at least 19 species of birds listed by Government of
Western Australia (1998a) as having special conservation significance on the Swan Coastal
Plain as they are either habitat specialists with a reduced distribution on the Swan Coastal Plain
or they are wide-ranging species with reduced populations on the Swan Coastal Plain.

A vegetation type present in Lot 52 that is not represented in the National Park is the Woodland
to low Woodland dominated by the Flooded Gum Eucalyptus rudis and with its associated
Sedgelands. This habitat is likely to support an assemblage of vertebrate species not well
represented in the National Park. Apart from the isolated Lake Nowergup to the east of
Wanneroo Road the National Park has no wetlands suitable for frog breeding. Being



contiguous with the boundary of the National Park, Lot 52 allows seasonal movement of frogs
from breeding areas to summer aestivating areas in different habitats in the National Park.
These swampy habitats may also provide habitat for species of reptiles not currently recorded in
the National Park.

Another significant faunal value of Lot 52 is in facilitating the seasonal migration of small
Passerine birds as it provides a corridor link between the Joondalup Regional Park to the south
and Neerabup National Park to the north. This corridor would also have long term value in
maintaining genetic moverment between these two large regional parks and thus having a role in
the conservation of Australia’s biological diversity,
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% part X11I: Floristics of Neerabup National FPark

Map 1: Neerabup National Park Location.
. (Map modified from Fig 78, Department of Fnvironmental Protection 1983}
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BASIN AND FIAT WETLANDS

lake {permanently inundatad),
estuary (permanently inundated)

sumplana, fivodplain (seasonally inundated),
k8 estuary {paripheral)

vegetated section of extensive welland

dampland, pafusplain (seasonaily wateriogged)

vegetated section of extensive wetland

other basin wetlands

WETLAND TYPE

L take

CR Creek

S Sumpland

D Dampland

AL Artificlal Lake

F  Floodplain

P Palusplain

R River

EW Estuary (Waterbody)
E Estuary (Peripheral)
PS Palusiope

PRELIMINARY WETLAND
MANAGEMENT CATEGORY
‘¢ Conservation
t  Resourcs Enhancement
m  Multiple Use
na Not Assessed

Nete:; All vegetated sections of sxtensive
wetlands are assigned a Management
Category of Conservation.

CHANNEL WETLANDS

e River (permanently inundated)
—— Creek (seasonally inundated)

Artificial channel

—— — Gravity or Pressure Drainage Pipes {metro area)

ZONES OF INFLUENCE

vvvvvv Zone of Critical influsnce 50 metre boundary
— . Zone of Sscondaty Infiuence 200 metre boundary

===—=—= Hoad Boundary

Property Boundary

WETLAND MAP IDENTIFICATION NOS. EG. 12, 12-\1

Map ldentification Numbers have been assigned to each wetland
according 1o their type and method of classilication.

Map Identification Numbers less than 300 represent wetfands
mepped by the V & C Semeniuk Research Group for the

Water Authotity.

VW denotes a vegetated selection of 2 welland. eg. 12-V2

Map Identification Numbers ranging from 301 to §00 have been
assigned to basin wetlands {mostly rock pools and dams)

and numbers 601 and greater 10 channel watlands (rivers, cresks,
and artificial channels). Wetlands numbered 301 and greater
have been described from complimentary DOLA digital
hydragraphic mapping.

SCALE 1:50 000 NORTH
11T T 1 L} T 1 T N 1
0 05 1 is 2 { f \ )
kilometres

WETLANDS OF THE SWAN COASTAL PLAIN VOLUME 2b, WETLAND ATLAS. DECEMBER 1995

MAP 2034 | SW (Muchea SW)




Basin and Flat Wetlands of Map 2034 | SW

Identification and Classification Evaluation and Management Protection
No WETLAND | AREA WeriAne T VEG 1w T GUM |%ANK |% RNK|1sLTIER | OLD | NAT | %RNK |%VEG' %RNK | CAT |NEW |ZONE | ZONE LOCAL LAKES
) NAME IDENTIFICATION | (ha) | SUITE TYPE FOAM TYPE n | area |RECOGN| MAN | SCR | SCR VEG | EXPLNiMAN | Som | 200m | GOVERNMENT | CALM 1 EPP
NUMBER {(WIN) {ares) CAT CAT | %VEG | AVEG | AUTHORITY

1 NEERABUP LAKE 38205849442 94.7 $.1 SUMPLAND |HETERO 7 4189 41 2% R 24 50 40 &3 R A NA HA WANNEROO t
2 CAMEL SWAMP 38345649888 &1 8.2 DAMPLAND  [MACULI 56 483.9 45 53 R 155 74 B0 64 R R NA NA WANNEROO <

3 38348645057 20.8 8.1 SUMPLAND  {PANI 17 4188 82 88 S0 < 3rs 88 85 88 G c NA NA WANNEROD L
4 LAKE JOONDALUP 38429648852 342.3] 5.1 LAXE HETERD 7 $85.1 36 79 NASWQ H 41 71 28 43 H c NA NA WANNEROO [~ L
5 LAKE PINJAR J8T65649768 1409.5] a1 SUMPLAND  |MACULT 2 2227.9 100 100 SWO M 2t 100 40 100 c1t < HNA NA WANNEROO L
& JIMBUE SWAMP 38582648940 1.8, S SUMPLAND 17 413.9 15 5 M 20 25 ] 18 M H HA NA WANNEROQ "
7 CLARKSON/PINJAR BB6STE4O022 2.8 B2 SUMPLAND  |LATE 131 1055.4 31 31 R 27 55 12 16 R B NA NA WANNEROO L
8 MARIGINIUP LAKE 3773648936 1451 B.2 1LAKE BACATA 36 7157 G4 33 SW A 22 22 75 25 G C NA NA WANNEROO L
9 LAKE ADAMS 38844649190 89.% B.2 DAMPLAND  |[HETERC 56 483.9 53 S8 5 R 22 91 20 34 c1 < MA MA WANNERCO L
10 LITTLE MARIGINIUP 38830649035 17.4] B.2 SUMPLAND 131 10554 7% 72 swW M 7 3 0 14 [+ G NA NA WANNEROCO L
1% LITTLE COQGEE FLAT 38861649340 5.4 B2 DAMPLAND  [MACULI 56 483.9 70 56 C H 80 90 68 [ o] NA NA WANNEROO

12 LITTLE COOGEE SWAMP 3BB86649384 5.1 B.2 DAMPLAND 56 483.9 23 32 [ 10 a5 B 27 R R NA NA WANNEROC

13 36924640007 283 B.2 DAMPLAND 56 483.% 91 ac 5 A 10.5 3% 0 27 c1 [¢] HA NA WANNERQO

14 33903649750 0.6 B.A DAMPLAND  [MACULE 1 .6 106 100 [+ 19 100 100 100 c c RA KA WANNEROO

15 38922848368 1.9 B2 DAMELAND 56 483.9 43 38 3] 15 67 ] 27 R R NA NA WANNEROQO

16 JANDABUP LAKE 39024642812 405.1 8.2 LAKE BACATA 36 7757 100 100 ASW 0 25 50 £6 19 c %] NA HA WANNEROC TP L
17 38939649528 2.8 8.3 CAMPLAND  (MACULI 987 | 84975 45 65 < 20 63 100 102 c c NA Na WANNEROO c

15 39012649008 42.5; B2z DAMPLAND  [MAGULI 56 4839 75 66 G 19.5 55 30 41 [ c NA NA WANNEROO L
19 28950649415 18] B.2 DAMPLAND  [BACATA 56 483.9 50 53 R’ 16 76 0 68 R R NA NA WANNEROO <

20 LITTLE ADANMS SWAMP 38955649226 4.4 B.2 SUMPLAND  [MACULI 13t 10554 76 67 s M 2.5 39 60 31 c1* c HA NA WANNERCO L
1 38959648551 1.3 33 DAMPLAND  IMACULL 987 | B4YYE 39 .58 R 17 53 100 100 Gz c NA NA WANNERCO

2 LAVINA ROAD 38973649126 14.4 B2 SUMPLAND 131 I055.4 14 5 M 24 45 ¢ 14 M M NA NA WANNERCO

23 38962649389 1.8] B.2 DAMPLAND  [MACUL £ 483.9 45 38 ] 15 67 75 57 A R NA NA WANNERCO c

24 38961649571 0.9 B3 DAMPLAND {MACULI 987 | 84875 45 65 C 20 £3 86 26 G c NA NA WANNEROOD

25 38066848823 2.2 8.3 DAMPLAND 987 | BAY7S 14 a2z A NA NA o 5 R ] NA NA WANNEROO [}

26 . ABO0OEE49516 154 B.2 DAMPLAND  [MAGCULI Q87 | 84975 18 40 R 13 a5 55 18 R A NA HNA WANNEROO C

27 ROUSSET TOWNSEND RD 39009648371 11.4 B.2 SUMPLAND 31 10554 7z 63 w R 21 a2 Q 4 ci* Cc NA NA WANNEROO [
28 38971649266 1.2] B2 DAMPLAND  |LATI 56 483.9 B 55 R 14 59 a8 I cz c NA NA WANNEROO [~

28 3B9ABE49B26 4.7 8.3 SUMPLAND  MAGULI 329 3078 38 51 A NA NA a8 53 cz [+] NA NA WANNERQO c

30 PINESEND FARM SWAMP 39025649201 47.5] 82 CAMPLAND 56 483.9 5 18 M 55 9 ¢ 27 W M NA HA WANNERCO

31 38IBTE45361 24 8.3 SUMPLAND [MACULL | { 328 3078 37 58 R a 66 95 48 cez [ NA HA WANNEROO [

a2 38993649777 2.5 8.3 DAMPLAND 587 | 34975 18 40 R i3 35 o 5 ) R NA NA WANNEROO c

33 LAVINA PLACE EAST 35041648105 22.4 B.2 DAMPLAND 56 483.9 4 8 M 35 2 0 27 M M NA NA WANNERQO CP

34 39064649355 4.4 8.2 DAMPLAND  [MACULS 56 481.% 29 34 R 10 a5 80 64 R R HA MA WANNEROO °

35 33073649489 1.2 B3 DAMPLAND  IMACULL 987 | 84975 43 &6 C 21 B84 95 31 Cc c NA NA WANNEROO C

36 39097649638 55 B3 DAMPLAND  [MACULI $87 1 84975 49 66 C 2% 84 a8 31 c c NA NA WANNERCC <

37 _IROUSSET ROAD EAST 39101649037 1.1 8.2 DAMPLAND  |MACULI 56 AB3.9 1B 28 M 8.5 22 1) &4 Ri B NA NA WANNERQO [

38 HAWKINS ROAD SWAMP 39120648926 6.2 8.2 SUMPLAND  [BAGATA 131 1055.4 80 73 SW R 23 42 85 48 <P < NA NA WANNERCO <P

39 39107649345 1.1 B.2 DAMPLAND  [MACULL 6 483.9 78 £6 C 21 a9 100 100 [ c NA NA WANNERCQ C

40 39194649469 27.3] B.3 DAMPLAND  [MACULI $87 § B4975 51 67 4] 25 g1 96 26 [+] C NA NA WANNEROO [+

41 39118649592 1.8 B3 DAMPLAND |MACULI #87 | 84975 49 &6 [ 21 B4 100 100 < c NA RA WANNEROO c

42 391836548754 70.1 8.3 DAMPLAND  [MACULI 987 | 84975 54 72 [+} R 7 3 a8 3 H* < HNA WA WANNERCO &

43 AUIN SWAMP 39135649240 £.4 B2 DAMPLAND 55 483.9 46 40 B 15.5% 74 Q 27 R a NA NA WANNERDO

44 LITTLE DUNDABAR SWP 39157648721 11.2] B.2 SUMPLAND 131 | 10554 5 3 M 155 1% 0 14 M M NA NA WANNERQO

45 39151645497 0.2 8.3 DAMPLAND  [MACULL 957 | 84975 64 G 19 58 08 100 c o] RA NA WANNERCO c

46 39155649550 1.9 B.3 DAMPLAND §87 | 84975 3 5 M NA NA 1] 5 M LS NA NA WANNERCO [

47 29246649550 33 B.3 DAMPLAND  |[MACULI 687 § B497.5 15 33 R 10 6 12 & R R MA NA WANNEROO c

48 BUSTARD SWAMP STH 39182649052 1.2l B.2 DAMPLAND  |MACULI 56 4839 63 55 A 11.5 43 98 75 c2* c NA NA WANNERQO [+

43 NEEVES RD SOUTH 39195645221 29| B3 DAMPLAND 087 | 84975 3 11 ] 85 5 0o 5 M M NA NA WANNERCO

0 MEEVES-SRVER RD 39229649204 27 8.3 DAMPLAND  [MACULL 987 | 84975 10 23 M 55 1 50 11 R2* A NA NA WANNEROO CcP

51 BUSTARD NTH 39221649118 13 8.3 DAMPLAND  [MACUL 537 ] B497.5: 37 58 R ns 24 96 31 ce* [+ NA NA WANNERCC [

52 SNAKE SWAMP 39267648740 14.4 B.3 DAMPLAND 987 | 84978 3 11 12 45 1 0 E] M M NA MNA WANNEROO

53 BUSTARD SWAMP 39268545673 2.4 B.2 DAMPLAND  [MACULI 987 | B497S 38 55 R 13.5 3% s8 31 c2 [+ HA NA WANNERGO G

54 ]BUSTARD LANDING 39267649096 | i) B3 DAMPLAND  IMACULI 97 | 84975 36 58 A 0.5 19 55 24 o2 Cc NA NA WANNERCO < ]

Ses back page foidout for expansion of codes and abbraviations. Map 2034 | SW
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SMALL 1AKE NORTH OF BURNS BEACH ROAD

fhos

Figure 7.7

Unnamed wetland north of Lake Joondalup: wetland plant
communities and surrounding land use.
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Ketland Nage Suice

A e

Typz fegetatisn Status Vater Quality Fauna Usage  Manag- Systew Incorporated Vesting  Comments
{lassif. _ eEENt b Reco- in a reserve
Categ, ngepd.

Loch Hzless Yanchep  [ake Heterciors A cligotrophic  Drought Refuge/ i ¥} National Park CALH Fauna Reserve

¥igratory birds

fonderup kake  Yanchep Lake Naculifars ¢ cligetrephic  Brought Refuge | B} MNational Park ChLK Linked wetland

¥ilgarup Lake  Yanchep Suspland Latifors Y oligetraghic  Unknown { N} Natiomal Park CALK binked wetland

Covgee Spring  Yanchep  Lake {leared { eutrephice Draught Refuge B ¥l iy Private fistoric site/Gecleqy
Linked wetland

“arabesda Lake VYamchep  Suapland KNaculifeors D mzsotrapic Binor 2 - He Private Veg. interspersien

Nederqup Lake  Yanchep Lake Jorifarn { eutrephic Draught Rafuge % K6 1o XCO/CALN Fauna/Rarst Faatyres

Private

Heerabup Lake  Yanchep  Sumpland Naculifers /0 eutraghic Kinor R - He WCC/Priv. Historie/Geology-caves
-Harth Joendalup Yanchep  Supland tLatifsrs 5/ oligetrephic  Uakewn L H6 lo Private  lLinked wetland

Jecndalup Yanchep  Lake lanifors 8/D  eutraphic Dreught Refugef o KT proposed YCC/CALE  Fauna/Caves

Nigratery birds Yellagongs PY

Beenyyp! Lapcentrifn, '

-Yatluburnup Yanchep  Suspland Haculifore D eutrophic Unknown R ¥6  Yailagemga Pk Crawn Res Linked wetland

Lake Goollelal Yanchep  [Labe Gradifarg 0 mesctraphic  Hinar ¢ 41 Yellagenga Pk Crown Res [Linked wetland

{phaspharus)

Laks Pinjar Pinjar  Suzpland Kaculiferz D Unknexn Paknawn S hi] e Private Largest area of
Bassendean wetlands.
in a single coaplex

bake Adans Gnangars Daopland Naculifara D eligetraphic  None ? He fe Privats

take Jandabup  Gmangara lale Bicestafors D ewcrophic Hinoer ¢ ] iy YCC/CELK  Fauna Reserve

: Private

Lake Mariginiep Crangara Lake leaifarn I eutrephic {4} Kinor 4 K8 i Private

Lake Gnanzara  Gnangara Sunpland Zopifors 8  eutrzphiz (HI Mone o hf: He ¥ee Pecreation

$3ljerup Lake  Snangara Suepland Haculifsrs 5 Unknexn Faknown R 48 ke Private

Little Badgerup Gnangara Susplan? Naculifarm ] Ynknown Unknawn R K8 (0] Private

Vztland B4 Enargara Suspland Concentrife. eligetrophic  Upknown 4 (4] [y Private  Small scale cireular
basin typical of

; Bassendean wetlands
¥etland 413 Goangara Dampland Comcentrifa, ¢ sligetrophic  Wane R ] 1o Private

tetland £15 Gaangara Dawpland Concentrifa. B Unknoun Unknown R K3 He CALY

¥etland §21 Onangara Sumpland Conceatrifa. B Unkpewn Unknown A K& iy Private

Yetland 127 Gnangara Daspland Haculiforn B Unknewr Unknown R L] o Private  Small sclae basins
included in protection

Yetiand 128 Gnangara Dampland Haculifsra 2 Unkaown Unknewn ¢ hi] 0 Private  Zene area around Lake
Gnangara

Yotland 18 Gaangaza Dampland Yaculifars b Unkrown Faknoxa ? He o Private

'99’-(‘:;[@



¥etland Hagme

Lach Nolless

Yonderup Lake
Yilgarup Lake
Tozgee Spring

{arabooda Lake
faverjup Lake

Hearabup Lake
Yarth fzondalugp
ceadahup

Seenyup/
¥alluburnup
Lake Goollelal

Laks Pinjar

Lake idaas
Lzke Jandabup

Lakz Kariginiup
Laks Gnangara
Sadyerup Lake
Little Badgerup
¥ztland §8

¥atland $1)
tatland 115
Yetland §21
Yetland §27

¥etland 428

¥aland 1%

Suite

Yanchep

Yenchep
Yanchep
Yanchep

Yancher
Yanchep

Yanzhep
Yanchap
Yanchep

Yanchep
Yanchep

Pinjar

Grangarsa
Gnangara

Gnangara
Ghangafa
Gnangara
Grangars
Gnangara

Ghangara
Gnangara
Gnangara
Gnangara

Gnangara

Gnangara

Typs

Lake

hake
Suspland
Lake

Sussland
Lake

Suspland
Sugpland
Lake

Supland
Lake

Suzpland

Daapland
Laka

hake

Surpland
Suepland
Suspland
Suepland

Dampland
Danpland
Sumpland
Dasplapd

Dagpland

Daspland

Yegetation
Classif.

Heterofors

¥azylifars
Latiforg
Cleared

Hazelifarz
Zenifarn

Naculifors
Latifore
Tanifars

Lancentriin.
Haculifare
Gradifors

Haculifarg

¥aculifarn
Baccataforn

Teniforn
lenifors
Haculiforz
Haculifera
Ccncentrife,

Concentrifa.

Cencentrifa.
Concentrifa,

Haculifers

Haculifara

daclifarg

Status

]
/7
8o

o

TF Lo e Lo o

Xater Quality

sligotrophic

chigatrephic
aligetraghic
eutrophie

sesairapic
eutrephis

eutraghic
oligatraphic
eutraphis

autrophic
sesctraphic
(phospharus}

Urknaua

cligatraphic
sutraphic

gutrephic {K)
eutraphic (M}

Unknavn

Unknoyn
aligetrephis

2ligotrophis
Unknoyn
Urknexn
Unkresn

Faknawn

Unknown

sreeva sebhotun bhes G lMIY FUN LULLEVATIE

Fauna Usage

Drought Refuge/
Kigratory birds
Drought Refuge
Ynknewka

Draught Refuge

¥inor
Dreught Refuge

finer

Fakcwn

Ureught Refuge/
Kigratery birds

Baknown
Hiner

Inknawn

Hane
Kinar

¥inar
Hona
Unknewn
Unknown
Eaknown

flane

Unknown
Unknawn
Unknown

Enknewn

Unknown

fanag-
emenat
Categq.

i

[o=Tae WSS

€3 W

LTy

e

BT T2 DO Ny o

Systen  Incorporated
& Reco- in a reserve
Baend,
i3] Hational Park
¥3  Natiomal Park
i3 Hational Park
¥l ik
- li¢
6 He
- e
i fi¢
B proposed
Yellagonga PX
46 VYellagenga P
LH Yellagenga P
hE e
K4 0o
Hs o
i3 i
4 e
h 0
e HO
b Ko
] #o
¥ e
! i
#8 %0
ik o
e le

Vesting

CALN

CALK
CALK
Private

Private
XCC/CALK
Private

WCC/Priv,

Private
NEC/CRLK

Crown Res
{rown Res

Private

Private
WCC/CALY
Private
Private
L
Private
Private
Private

Private
CALN

Private

Private

Private

Private

Comments

Fauna Reserve

Linked wetland

Linked wetland
Ristoric site/Geoleqy
Linked wetiand

Veg, interspersicn
Fauna/Farst Features

Historic/Geelogy-caves
Linked wetland
Fauna/faves

Linked wetland
Linked wetland

Largest area of
Sassendean wetlands
in a single complex

Fauna Reserve

Fecreatien

Seall scale circular
basin typical of
Bassendean wetlands

5pall sclae basing
included in protection
lone area around Lake
gnangara

"

g oae



WETLANDS RECOMMENDED FOR CONSERVATION

Laoch MeNess Lake Adams
Yonderup Lake Mariginiup Lake
\ Wilgarup Lake Jandabup Lake
Coogee Springs Gnangara Lake
) ROCKS Caraboodn Lake Badperup Lake
Nowergup Lake Liltie Badgerup Lake
Neerabup Lake Welland #8
North Joondalup Wetland #15
Lake Joondalup Weltand # 18
Beenyup and Waliuburnup Swamps Wetlang #21
Lake Goollelal Wetlang #27
Lake Pinjar Weiland #28

YANCHEP

PINJAR SUITE
OF
WETLANDS

QUINNS ROCKS

GEGMORPHIC UNITS

Sumpland

Damptand

Artifica! lake

g
3_®1 Buller zones of nalural vegelalion

O Bufter zoaes which are undisturbed and uncleared

HILLARYS

<
SCALE

0 2 4
Lo i

kifometres

1 o ‘Y'W .‘ " FY; . i
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Yetland Naze

Lach YoMess

Yonderup Lake
Yilgarup Lake
fazgee Spring

Tarabooda Lake
Hawergup Lake

Yeerabyp Lake
~Horeh Jeondasbup
Jeendalup

Szenyugp/
¥alluburaup
Lake Goollelat

Laks Pinjar

Lake kdans
Lake Jandabup

Lake Hariginiup
Lake Gnangira
Saljerup Lake
bittle Badgerup
¥atiand 8

Yetland 3
dztland 15
¥etland 71
Yetland §27

¥etland §23

Yeiland 113

Suite

Tanchep

Yanchep
Tanchep
Tanchap

Tanchep
Yanchep

Yanchep
Yanchep
Yanchep

Yanchep
Yanchep

Pinjar

Grangars
Gnangara

Gaangara
Goangara
Gnangara
Gnangara
Gnangara

Gnangara
Grangara
Gnangara
Gnangara

Gnangara

Gnangars

Typa

Lake

Lake
Susplani
Lake

Seopland
Lake

Supland
Suspland
Lake

Surplap3
Lake

Sunpland

Dazpland
Lake

hake

Surpland
Suzplang
Sugpland
Sugpland

Dazpland
Darpland
Suspland
Dakpland

Dawpland

Baepiand

Vegetation
{lassif.

Heterafors

Haculifore
hatifors
Clearad

Hazulifaorg
fonifara

faculifers
Latifors
Zoniform

Concentrifp,
Baculifare
Gradifors

Haculifors

¥aculifarn
Baccstzforn

Lenifarn
lenifers
Kaculifars
Naculifeora
{ancentrife,

{encentrifa.
Cencentrifa.
Cencentriia,
Kaculifern

Haculifars

Haculifary

Status

€ U (T

o

£/
B/
B/D

L)

=

Lo o o a2

L= = R eee R ene S o0 1

¥ater Quality

sligotrophic

cligotrephic
aligetrachic
gutrephic

B253{12D1C
sutrophic

eytraphis
slizatraphic
sutrophic

eutraphic
nasctrophie
Iphespharus)

Unknown

cligetraphic
gutrophic

zutrephic 1K)
eutrzphic (M}

Unknoun

Unknesn
eligetrophic

sligotrophic
Unknoxa
Unkneva
Inknewn

Pnknown

Unknaxn

Fauna Usage

Drovght Refuge/
Kigratory birds
Drought Refuge

Unknown

Draught Refuge

Yipsr
Orsught Refuqe

Hinor
Unkown
Dreught Refuge/
¥igratery hirds

Unknown
Kinor

Unknosn

Home
Kinor

Kinar
None
Unknewn
Unknrown
Unkneown

Kane
Faknown ¢
Faknawn
Uaknown

Unkacka

Unknown

Yanag-
- enent
Cateq,

f

==

=y

[anY

ks

T P (T o

Syster Incorporated
b Reco~ in a reserve
neepd,
H3 Hational Park
43 Mational Park
43 Hational Park
Kl e
~ Ne
Kb fic
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Loch MeNess l.ake Adams
Yonderup Lake Mariginiup Lake
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LEGEND for Diagram A on Figures 2~9.

QUINDALUP DUNE SYSTEM

m Q1 Cldest Phase ~ Dunes with iow relief. Sandy soils with some cementation.

B: :'qf,: Q2 Second Phase - Complex pattern of dunes with moderate refief, Sandy soils,

o/ ***.4 Q3 Third Phase - Steep irregular dunes with high refief. Sandy soils.

Qp  Undulating landscapes with deep calcarecus sands.

Qs Undulating tandscapes with shailow caicareous sand over limestone,

SPEARWOOD DUNE SYSTEM

AT .
vsenseeeel KlIs  Bare limesione

Brtoo00aaany
MARARAAAA6a

% Ky Karrakatta sand

Sp  Spearwood sand - Banks of depressions. Sand and limestone.

Beonaddy sand - Flat topography often surrounding lakes and swamps
in floors of depressions.

NOTE : Road positions derived from North-West Corrido"r Structure Plan,
as shown on Figure 1.

For location and comparative size of this area, refer to Figure 1.

i

- VEGETATION ASSEMBLAGES

= . Low heath — Mefaleuca cardiophyila

Low heath - Acacia rostellifera
Dryandra sessilis

Low cpen woadland - Banksiz menzissii

Ciagram G VESTINGS

Privately owned

e Crown land

i.'.:-'.' Department of Planning and Urban Development
SCALE 1:25 000
0 500
matres

HC  Poed positions derived trom Morth-West Coersdor Structure Plan,
33 3hown on Figurg 1. )

For location and comparative size of this area. refer to Figure 1,
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LANDFORM AND SOIL UNITS

Second Phase - Complex pattern of dunes with
moderate refief. Sandy soilg,

Undulating landscapes with deep calcareous
sands .

Bare limestone

Karrakatls sand

Diagram B
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FREEWAY

MITCHELL

VEGETATION ASSEMBLAGES

Lo% open woodtand ~ Banksia menziesii
Banksia priorotes

Low woodland - Eucalyptus marginata
Heath ~ Dryandre Sessilis

Heath - Qlearia axiliaris

Wouand - Eucalyptus gomphocephala
Banksia attenuata
Banksia menziesii

Avenue

FREEWAY

MITCHELL

Diagram G VESTINGS

City of Wanneroo

P Pinnaroa Cemetery
Crown Land
= <o
SCALE 1:25 000
o 500
metres

HOTE : Roed positons decrved from North-West Corridor Structure Plan,
23 Whown on Figive 1,
For iocation and comoaratae sas of this ares. reder 1o Figurs 1.

HEPBURN HEIGHTS Figure 3
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LANDFORM AND SOIL UNITS

Cuspate Foreland with paraboiic
dunes and chaots

Oldest Phase ~ Dunes with iow refief. Sandy
$0iiS with some Sementation,

Sfecond Phase - Complex Battern of duneg
with modGerate refief. Sandy soils,

Third Phase - Steep iregular dunes with high
relier. Sandy soits,

Youngest Phase - Steep ireguiar dynes of
locse sand,

Presently unstaie sand

Undulating landscapes with deep calcareous
sands

Bare limestone

Karrakatta sand .

Diagram B
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HiH

VEGETATION ASSEMBLAGES

Low shrubiand - Acacia rostellifera
Coastal complex ~ Clerig axiliaris

Low shrubtland and unvegetated blowout areas

Low apen woedland - Banksia attenuata
Banksia menziesii

Limestone heath - Dryancra sessilis

Unditfergntialed Quindaiup Dune Complex

Privately owned

City of Parth. City ot Stirting, City of Wanneroo

R

SCALE 125 000
o 500

mairgy

NOTE : Road positions Gertvad from Noeth—-West Comidor Structura Plan,
38 3bowm on Figure 1,

Fer location and comparative 3ize of this area, refer to Figure 1.

SOUTH MINDARIE CUSPATE FORELAND

Figure 4




Diagram A
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LANDFORM AND SOIL UNITS
Cuspate Foreland with parabolic
dunes and chaots

-

Oldest Phase - Dunes with Jow relief, Sandy
soils with soma ceme_ntaﬂom

el
Second Phase — Complex pﬁﬂgfn of dunes
with moderate reliel. Sandy 3oils.

Third Phase - Steeo eQuiar dunes with
high relief. Sancy sod:-ﬁ

Youngest Phase = Siedp Frreguiar dunes of
loose sand, it A

sand over limestons.

Undutating landscapes Wi shekow cajcareous

EYSE

VEGETATION ASSEMBLAGES

Low opén heath ~ Scaevola crassifolia
Acacia truncata

Shrubland = Myoporum insulare
Spyridium globulosum

l.ow open heath - Acacia roc  Hifera
Low shrublund to shrubland - Melaleuca acerosa

Open shrubland - Ofearia axillaris
Seaevola nitida

Cleared of naturai vegetation

Remnant woodland ~ Eucilyptus gomphocephala

|

Diagram G VESTINGS

Privately owned

<
NN Water Authority of Western Australia

Mm Landcomp

SCALE

metres

NOTE - Ained poaﬂ'“‘;_d"”"Td from Nerth-weat Comdor Structure Plan,
a3 gpown O Figuce 1.

For jocation &nd COMOarative ace of this area. refor to Figure 1.
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Diagrant A
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LANDFORM AND SOIL UNITS

Perched Dunes incorporating parabolic
{attenuated and fretted) dunes

Gidest Phase - Dunes with low relief. Sandy soils
with some cementation,

Secand Phase - Complex pattern of dunes with
moderate refief. Sandy soils.

Third Fhase - Steep ireguiar dunes with high
relief. Sandy soils.

Youngest Phase - Steep irrequiar dunes of logse
sand.

Presently unstable sand.

Unaulating landscapes with deep calcarecus sands,

Lndulsting landscapes with shallow calcareous
2and over limestone.

Diagram B

VEGETATION ASSEMBLAGES

Unveqetamc plowouts and paratolic gunes

Feredune zggemblage ~ Qlearia axitlaris
Spinifex clearia

Sheublang - acacia rosteliifera

Low heath - Mmeialevca spinifex
Acacia spinifex

L]
Low woodlang - Banksia altenuata

Quindalup compiex ~ Unditferentiated

Y

aa
- - B - B - - . |
o & noeg

Diagram C  VESTINGS

Privately owned

SCALE 1:25 000

a 300
metres

NGTE 1 Road postions decreed from North—weat Corridor Structure Plan,
T as shown on Figues 3.

For locabon and comparative sze of this area, refer to Figure 1.

EGLINGTON PERCHED DUNES

Figure 7
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Oigest Phase - Dunes with low refel, Sanay soiig
with some cementation,
R )
Sevond Phase - Complex pattem OEMs_ with
moderate relief. 380y soils
i

Third Phase ~ Steep irrequise cune8 with high rojies.
Sandy soils. g

Ciagram B

VEGETATION ASSEMBLAGES

Open 1o clased heath ~ $caevola crassifolia
Qlearia axillaris

Low open shrutdand to fow shrubland - Acacia truncata
Melaleuca acerosa
Pimelia ferruginea

Low open heath - AcanthoCarpys presssii/ Hemiandra pungens

Herbland - Lemandra maritima .
Low opea shrubland to Low cpen heath - Melaleuca acerosa
Low open heath ~ Trymalivm albicans/Acacia lasiocarpa/

Oxylobium recticulatym /Melaleuca acerosa

Low open heath ~ Acacia rostellifera / Melaleuca acerosa
Closed scrub — Acacia rog:ellifera

S f Privately owned

E Iln . Landcorp

SCALE 1:25 000

0 500
metres

NOTE : Aoag poartions derivad from North—Wast Corridor Structure Plan,
aa shawn on Figure 1,

For locaton and comparatve size of this area, reter to Fgure 1,

SOUTH YANCHEP PERCHED DUNES

Figure,
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fagram A
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LANDFORM AND SOIL UNITS

Oldest Phase ~ Dunes with Iqw relief. Sandy soils
with some cementation.

Second Phase - Compiex pattern of dunes with
moderate relief, Sandy soils,

Youngest Phase - Sti? irregular dunes of loose
sa

Undulating landscapes with deep caicareous sands.

Undulating landscapes with shailow calcarecus
sard over limestone,

Bare limestone

Diagram B
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VEGETATION ASSEMBLAGES

Quindawp complex - Undifferentiated

Diagram C  VESTINGS

ratety

NOTE . Aosd postom derwed irom North-West Cormdor Structure
28 s om Foamrs 1.
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Diagram A
LANDFORM AND S0IL UNITS

Bare limestone

Karrakatia sand

Diagram B
VEGETATION ASSEMBLAGES
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L) LT

Spearwood sand ~ Banks of depressions

Sand and limestone,

Hmmﬂmm Healh - Dryandra sessilis
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T JQ;-% B Beonaddy sand - Flal topography often
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NOTE ; Road positlons derived Irom North-Was! Corridor
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For location and comparative alze of thia area,
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REVIEW OF PROPOSED
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ENVIRONMENTAL
CONDITIONS

Gnangara Mound

Groundwater Resources
35148 l | (Section 46)
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4% (LAKE NOWERGUP 25 222

AN ¢ GENERAL INFORMATION

AMG REF: 649500 379500

LOCAL AUTHORITY: City of Wanneroo
MRS ZONE: Rural

RESERVE NOS: A24581;8398

PURPOSE: Sanctuary for Fauna; access to lake
MANAGEMENT: CALM :

SYSTEM 6 RECOMMENDATION:%g i (NWT N
WAC CLASSIFICATION: LE.b.1.p.o.

DRAINAGE: informal - piggery effluent

7.7.2 PHYSTOGRAPHY AND GEQLOGICAL SETTING

See also General Setting (Section 7.1). Nowergup is higher in the landscape
than either Neerabup to the south or Carabooda, 500 m to the north. It is
situated between the 19 m groundwater contour to the east and the 18 m
contour on the west. Its maximum water levels are some 4 m above those of

Lake Neerabup and its minimum levels are some 6 m above Lake Neerabup.

The

basin appears simpler in structure than either of the nearby lakes, lacking

karstic features.

7:7:3 AREAS AND BATHYMETRY (Figure 7.13)

Total area of Reserves: ............cooiviiiiinnunnninninnnnn 116.4
Area of wetland ............ . ... i o 545 3
Area of sedgeland ......... .. .. i &9
Area of paperbark ........ ... ... oo 7.8
Area of open water zome ............. ... ... .00 34

Area of modified wetland ........................... ... ... ... 5.6

A series of soundings was carried out on the lake on 7 November 1986

to

obtain some information about the 1lake basin. From data from the Water

Authority of Western Australia, the water level at that time
17.106 m AHD.

The greatest depth measured was 4.0 m (13.106 m AHD) .
The soundings enabled approximate 1lake basin contours to be drawn.

the basis of these data the following approximate areas have been estima
from a tracing on squared paper:

Area of lake to water level 17.1 m AHD: ................... .. 44,7 ha (10
(includes some areas of fringing vegetation)

Area of lake below 16.1 m AHD ................... ...\ 0. .. 27.1 ha (6
(below lowest water level yet recorded)

Area of lake below about 15.5 m AHD ....................... 14.8 ha (3
Area of lake below about 14.5 m AHD .................... ... .. Fud -ha (1

Further detailed bathymetric surveys have since been undertaken and
results are presented as Figure 7.13.

v iy L HYDROLOGY (Figure 7.12)

was

On
ted
0%)
1%

3%)
7%)

the

The water level record differs from those of the adjacent lakes in that

there is no evidence of an overflow system at high water levels.
121
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SMALL LAKE NORTH OF BURNS BEACH ROA

7.5 SMALL IAKE NORTH OF BURNS BEACH ROAD (NO NAME --identified
Joondalup, North) e i

-}

7.5.1 GENERAL INFORMATION

Full document
available
on request

AMG: 6491000 383500

LOCAL AUTHORITY: City of Wanneroo
MRS ZONE: Rural

RESERVE No: privately owned
PURPOSE: rural uses

MANAGEMENT: Private

SYSTEM 6 STUDY RECOMMENDATION% M6
WAC CLASSIF: LE.f.m.p.sc '
WATER RESERVE: West of Wanneroo Groundwater Area
DRAINAGE: no formal drains

2 .52 PHYSIOGRAPHY AND GEOLOGICAL SETTING

The physiography of the lake is similar to Joondalup with a strongly marke
rise on the western side of the lake and a less severe slope up to Wannerc
Road on the eastern side. High land to the north of this wetland separate
it from Lake Neerabup, the next of the north-south series of the Wannero
wetland chain, Continuity between this wetland and Lake Joondalup to th
south is indicated by surface contours.

45 3 AREAS

Lgiie BB OF WREMENL" s« oy pomuslin hiv shisoes s 27 501 o S it £ s 42.0 h
S ook ELCE MRS A A S s i 3.4 h
s o SENBADETNARE v ) g 07 5 e T . 0 555 o e B 28 o 3245 H
o EEEE ERTe s s Gt st % St o oo g T 3.1 k.
= E R S 3.:0 hs

7.5.4 HYDROLOGY

There is apparently no record of water levels in this wetland. The wate:
body appears to be permanent.

It 1is likely that changes in land use around the wetland would be reflectec
in water level changes, with any significant sustained rises in water level
leading to death of the closed paperbark woodland on the western part.

During cycles of high rainfall, it is to be expected that the continuity

between this lake and Joondalup would be more marked,

7.5.5 WATER QUALITY - No data available,

7.5.6 LAND USE - Refer to Figure 7.7

7.5, VEGETATION (Figure 7.7)

The western part of the wetland is closed paperbark wetland with Melaleuca
rhaphiophylla being the dominant species and some M. lateritia. The eastern

half of the wetland is OPeén water to closed Typha swamp. This section is
directly affected by horticulture and grazing stock.

Some large M. preissiana in deep grey sand to the south of this wetland
appear to represent an uncharacteristic occurrence of this species which is
normally found in Bassendean sands,

1.3
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