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Table 3 Species coverfabundance® by plot (Elks 2011)

Species Cover-abundance ¥ Pt

ClassOrder

Family

Srientilc name Plat

introd

1 2

3

4

B

7

]

10

1. Pteridophytes

Adiantaceas

AMATIUTT S0

1

AL TGS ST

Adianmum hispiduium

Blechnaceas

Bischnum camiagineum

Doodia aspers

Denraadtiaceas

Prendium escLientum

Dryoodendaceas

Lasmeopsis MiGms0E

P3| | e ea) ra| =
[

Lindsagaceas

Lindsaea mycnophyila

Fieridaceas

Frens memuia

Sinopiendacegs

Chefanthes sisben

2. Gymnosperms

ZaMi3cEge

Macmzamia fexuosa

3. Dicotyledons

A2-4

Acanthaceae

Feaugeranmemum vanabis

b | k| B2

Apiacesas

Censla @5ianca

Ciciospermum lepinphyium

Araliacaae

AsTiicha laToius

Polyspias sambuciiiia

Azclepiadaceas

Marsdenia rosiaiE

AZIEraceae

AQEraiing anenophora

Bigens pilosa

ConyZa SUmatrendsts

Cizothamnes dosmifalius

Senecio madascanensis

Sigesheckia oremals

| | = | i =

Ur¥n Asferaceae

Wemania cinerea

AMErEpermataceas

Daphnanda apatals me

Bagroniaceas

Pandiored pandorana

Casuarinacsas

Allpcasuannng Momlis

Alocasuanng fonMosa

Celasiracegs

Maytenus SWESTS

Comvohulaceas

Dichandra repens

Dileniaceas

Hibbema aspeR

Ribberna difusa

Elas0arpaceas

El3a0camus ohIVaius

El3800aD0s rencvais

Epacridaceae

Acmiiche diancata

ASIDINME MUMIUEITM

LELCTROQOn [aNcetans

Euphorbiaceas

Breymia obiongiiia

Ghoctioion ferginanay

Phiy¥andhus gunni

Fabaceas Cassalpiniodeas

Senna sepiemmonals

[

Fabacsae Faboideas

Chonzema parvifionam

Desmoditm gunis

Desmodium Myndopindum

Dilhwyria reforia

3

Glyine Handesing

Hargentergia Warea

== | pa| == | k2

ingigophore ausrals

Kennedia rubicunaa

Podoiobium e

Puttznaea suchia

ral Ba

Pufiznasa paisacsa

Puienaea refusa

ey g

Putznass vilkos3

Falbaceas Mimossideae

ACAcE cecuTans

ArCana impieia

=]

Acaca imorata
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Species Cover-abundance x Plot

Claszidnder Family

Soenntic name Flot

initrod

2

3

4

5

6 7| & = 10| M

Azacia il

2] 1

Acacia myrifsia

Acacia ulicitiia

1
1
1

]
ba
1]

Feraniaceas

GEraniLm 50

Foodeniaceas

Goodenia heteropnyila

Haloragaceae

GONOCDUS tEragynuS

Lauraceas

Cassyiha glaballa

Cinnamomum campihon

Crypiocarya micronewa

Crypiocarya nguas

Lobeaceas

Prana purpLIAscens

Mavaceas

Sita rhombilsia

(]

Siga rombifia

Miaceae

M2l azedaach

Synoum Qlanauosum

Ihenizpermaceas

SaTOpetaium hanveyancm

Stephania japomica

Moraceae

Mackia cochinchinensis

MyTiaceae

Acmena smithi

P3| ma| ks | -

Angophora COsEE

[
Fa

Calismmon 5algnus

Conmbia gummisg

Conymbia macwats

Eucalypius acmenoides

[

Eucalyps fbmsa

Eucalypius gioboides

Eucalypis Micmcorys

Eucalypius pamnicuiata

Eucalypius pipenia

Eucalypius punctaia

Eucalypius mesinfsg

Eucalypus saligna

Eucalypiis umba

Eucalypiis umba

(]

Liepiospenmum poiygaitiium

Rhodamnia ribescens

Syncania gomuifera

Olgaceas

Ligusum sinenss

Morpiaea iongifsia

Oxaldaceas

CJwalis 5p

Fitlzsporaceas

Billariera scandans

Bursana 5pingsa

PToSpORm ekt

F'I:I'I'IZAE_BIZN'Lﬂi LT

Polygonaceas

Unin Polygonaceas

Primulaceas

Anagallfs anvensis

Proleaceae

Persoonia insans

Persoonia iinfiia

Fanunculaczae

Clemans ghycinoides

Rnamnaceas

AlpiTomE eXcels3

Fiosaceae

Rubws mouccanus

Rubus parvitiius

Rubiaceae

Pomax umbeiaE

Richaroia brasiiensis

Fourtaceas

Malcope MCmCncca

Sapindaceas

Diodonea ingueia

GUADE SEMNGIEUCE

Solanaceas

Solanum maNTHanum

Soianum prncahyium
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Species Cover-abundance x Piot
ClassiOeder Family Srentiic name Plat inred | 1| 2[ 3| 4] 8| & 7| B @] 1@ "
Sienuliaceae Sennga arhormsens 1
Tremandraceas Tetathess juncea 2l 1
Uimaceae Omalanmus popusTHiLs 1
Trema tomeniosa i
Verbenaceas ClEmdendrum tomeniesL i i
Lariana pamara # 2 5 1 1 2
ertena bonanensis i 1
inlaceae Vinia hederacea
vimceas CayTata clematidea i 1 2 B
CPssus anfamnes 2
4. Monpootyiedons  [Amarylidaceas CRinum PECANCTNGTTAT
Commelnaceas Commeling cyanea
Cyperaceae Carex appressa
Cypenis &p
Lepidosperma [aremke 1 2| 2| 1f 1| 1] 2
Unin Cyperaceas i
DigsOreatese D¥pscones fansversa 2| 2 1
Doryanthaceas Donyanmes excalsa
Juncaceae Juncus sp 1
Lomandaceas Lomandra fifomys 3 3
Lomandra longitia
Lomandra mulifionr
Lomandra abWqua 2
Lomandra 5p 1
=niesiaczae Eustrephys latiioius 2
RTONope s CHTOsIm 1
Fhomiacede Chaneila revoiuta f 2 1) 1) 1 oz 21 2| 2| 1
Poaceds Andropogon WIpIicus i 1
Anstida vagans 1
Cioadena sefcana * 1
Cymbopogon reifEcis TEEEEEE
Cymodon dactyion 2
Dvgitana pandion i 2 1 1] 1 1
Echinopogon caespiesus 1
Echinapogon avadus 1
Enmiana erecia i 2 3
Enmiasia manginasa 2
Enfoiasia srcta
Eraqrosis bmwni
imperam cyindica 2 21 1] 3
Micrpdaena SHpoades
CpNsmenus aemulus
Opfsmenus imbecilius 2
Fanicum maximum #
Fanicum simie 2l 2 2 1
Fasnalum oilaEnm t
Poa afinis i 1] 1
Poa sieherana i
Sefana gracihis i i
Themeda austals 2 5] 2 zf 3 1] 2 1
LMAMOWN Poaceas 1
Smilacaceas Smilax ausalis EIE
Smilax gyciptila 1
Xanthormosaczas Xanthomhoea macmnena 21 1
Xanthomhoes 5p
TOTAL SPECIES NO- 31 48| 25| 27| 36| 35| 35| 45| 28| 13| 41
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*Cover abundance scores:

A2-6 Idyll Spaces Environmental Consultants



SPECIALIST CONSULTANT STUDIES METROMIX PTY LTD

Part 4. Flora Assessment Teralba Quarry Extensions
Appendix 2 Report No. 559/13

1 = =5% projective foliage cover (pfc), uncommon,
2 ==8% pfc, common;

3 =510 =25% pfc;

4 = 25 to =50% pfc, and

f =50 to =75% pfc.
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Table 6 Locations and numbers of Tetratheca juncea populations and individuals detected in the
Teralba study area in 2008 and 2011

Su- Population |mga 56 |Morming Mo of CIUmps Comments (E&s 2011)
Population | (Clements) |Easing
[Elk=)
Ziks Jan | Clements |Clements
201 Deg 2008 Mo 2008
1a 1 3ET245| &351900 g 15 & |Seweral ags without plants
1=} 1 JETI4T| &351885 15 22 23 |Several untagged plants; fallen branch smothened agged plant
Tedal 1 7 kT E7l
23 2 JETTT1] 6352145 1 0 4]
E 2 3ETTR2| 6352160 1 0 3 |Located within cumently approved quarry
2c 2 3ETTRS| &352130 g 0 4 | Sevweral untagged plants
k. | 2 J6TE00| 635240 16 0 20
e 2 367506| 6352150 14 70 14 |Several untagged planis; teo tags without plants
Tedal 2 41 o 4
&3 3 IETEI2| E352045) Mot visiied 0 2
Todal C3 0 0 2
3 4 355199 6351795 5 0 7 |One tag withiout piant
- 7 JEE202| &351735 o 12 Q
Tedal 3 9 12 7
43 -1 365525| 6351855 1 1 Q
4 -] 3E5545| &351859 o 1 0| Tag relocaied - smothensd by falien ree
Tedal 4 1 2 ]
CB & IETES2| B35I1F1| Mot visited 4 2
CE & 367565 G352133) Mot visiied 2 2
Todal C6 ] 4
Grand T 127 5
Todal
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Table T January 2011 survey locations and times
Trangect no. & date  mgaSé easting  northing fime ransect length (m)  elapsed time (min)
Transectstart T1 jedeB0 6353004  0OB53 136 ]
Transect finish 11012011 jede23 B352BBO 0923
Transectstart T2 88113 6352958 0955 270 a0
Transect finizh 112011 3B8ITY 6353007 1045
Transectstart T3 Je8205 6352956 1050 i) &b
Transect finizh 112011 jea140 6352897 1105
Transect start T4 jBa416  B352BB4A 1120 223 &5
Transect finish 11012011 jea4E B335 1205
Transectstart TH JET60 6351680 1445 253 i)
Transect finish 11012011 388200 6351600 1515
Transectstart Th Je8200 8331600 1520 100 10
Transect finizh 112011 368206 6351900 1530
Transectstart  T7 jea8013 6352008  0A32 a7
Transect finizh 1212011 jsa0es 6351962 0912
Transectstart TH jedz3  B3s244 0915 136
Transect finish 121012011 jed212 8352070 0930
1304 500
Table & March 2011 survey locations and times
plot no. easting northing (mga date Map Clazs Approx Approx Approx
58) start finksh
1 368700 6352900 231032011 Blue Gum MOF &30 443 i)
2 368930 6352850 231032011 Blue Gum MOF 1015 1130 75
3 JETT40 6352675 231032011 Spotted Gum DOFW 1330 1430 &0
4 368420 6351630 241032011 Spotted Gum DOFMW 1500 1600 &0
5 368015 6351715 241032011 Spotted Gum DOFW 830 430 &0
& JETE40 6352000 241032011 Spotted Gum DOFMW 1030 1130 &0
7 367800 B352140 241032011 Spotted Gum DOFW 1200 1300 &0
L 388825 6351867 241032011 Rehabilitztion 1330 1445 75
9 368180 6353385 251032011 Spotted Gum DOFW #15 1030 75
10 368420 6353030 251032011 Spotted Gum DOFMW 1100 1215 75
11 388740 6352065 251032011 Rehabilitation 1230 1330 &l
Idyll Spaces Environmental Consultants
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Appendix 3

Qualifications and
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Gregory N. Elks

(Total No. of pages including blank pages = 12)

ldyll Spaces Environmental Consultants A3-1



METROMIX PTY LTD SPECIALIST CONSULTANT STUDIES
Teralba Quarry Extensions Part 4. Flora Assessment
Report No. 559/13 Appendix 3

This page has intentionally been left blank

A3-2 Idyll Spaces Environmental Consultants



SPECIALIST CONSULTANT STUDIES METROMIX PTY LTD
Part 4. Flora Assessment Teralba Quarry Extensions
Appendix 3 Report No. 559/13

GREGORY N. ELKS
address 21 Titans Close, Bonville NSW 2441
telephone 02 6653 41580

e-mail qreqelksi@ bigpond.com

QUALIFICATIONS

BSc University of Mew England 1990 (Botany). |dentification and ecology of Australian
plants in rainforest, sclerophyll forest and woodland, heathland, grassland and aquatic
ecosystems. Plant microbe interactions. Ecology of disturbed communities.

MLitt University of New England 1992 (Ecology). Literature studies of seed and seedling
ecology of selected plants, with emphasis on mechanisms whereby plants are able to amive at
and persist on a site. Field experiments and disseration: an autecological study identified
those development stages and processes in the life cycle of Giant Parramatta Grass
vulnerable to disruption by environmental influences,

LICENSES

DEC Scientific Investigation License S10421
M3W Heavy Vehicle Drivers Licence 7T134RK
Structural Landscaping Contractor Licence 5249C

AFFILIATIONS

Ecological Consultants Association of NSW

CURRENT POSITIONS

1982 —p Mature Conservation Council representative, Coffs Harbour Bushfire Risk
Management Commities
1980 - p Principal of ldyll Spaces Environmental Consultants

Idyll Spaces Environmental Consultants A3-3
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PREVIOUS POSITIONS

]

m]
u]

oo

2003-4, 2006. Project Ecologist to Ecocivil Pty Ltd for construction of Clarence Valley and
Coffs Harbour Regional Water Supply Stage 1B Distribution Pipelines.

19497 — 2000. Coffs Harbour Catchment Management Committee.

1996-19598. Northern Regional Manager, CRA Multi-attribute Mapping Project, Mational
Parks and Wildlife Service Coffs Harbour/ Department of Urban Affairs and Planning.
Responsible for the mapping of vegetation structure and floristics over all forested land
hetween Mewcastle and the Queensland border, invelving inter-agency and community
liaison to develop and apply an appropriate methodology in a project central fo the
completion of a Regional Forest Agreement in NE NSW.

1996. Manager, Forest Conservation Unit, NPWS Northern Zone, Coffs Harbour.
Responsible for NPWS submission fo Environmental Impact Statements and licensing
threatened species impacts of State Forest harvesting activities for five Forestry Districts in
narthern N3W.

1995 — 1996. Manager, Broad Old Growth Mapping Project, NPWS Morthermn Zone, Coffs
Harbour. Responsible for the development and implementation of a methodology for
mapping of Old Growth forests in northem NSW.

1994 — 1995, Forest Ecologist, Joint Old Growth Forest Project, State Forests & NPWS
Grafion. Responsible for management of field survey and interpretation and reporting of
scientific survey data in an inter-agency project to study Old Growth Forest.

Head Teacher, Bush Regeneration Cerificate, Coffs Harbour TAFE.

1990 — 1992, Teacher, Landscape Trade Skills, Small Area Farming, Coffs Harbour TAFE
Teacher, Introductory Horticulture, Yarrawama Aboriginal Corporation.

MANAGEMENT

oo

Frincipal of ldyll Spaces Environmental Consultants.

Manager, CRA Multi-attribute Mapping Project, National Parks and Wildlife Service Coffs
Harbour/ Department of Urban Affairs and Planning.

Manager, Forest Conservation Unit, NP'WS Northem Zone, Coffs Harbour.

Manager, Broad Old Growth Mapping Project, NPW'S Northermn Zone, Coffs Harbour.
Frincipal of ldyll Spaces Landscape Contractors.

EXPERTISE

gooood

A3-4

YVegetation survey, classification and mapping

Aerial photo interpretation

Assessments for Local Environmental Studies, Reviews of Environmental Factors,
Development Applications

Species Impact Assessment

Targeted survey for threatened flora species

Weead management

Yegetation management and restoration

Threatened species recovery planning.

Assessment of eucalypt growth stage & forest disturbance history
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LAND & ENVIRONMENT COURT EXPERT WITNESS

a

Yegetation, soils, drainage and occurrence of EECs, adequacy of offsets. Road & Traffic
Authority ats Paul and Sandra Micholls. Land & Environment Court Proceedings No. 30262
of 2010.

Aerial photograph interpretation, wetland ecology, remediation. Environment Protection
Authority v Geoffrey Allan Robinson and Geoff Robinson Pty Ltd. Land & Environment
Court Proceedings No. 10-50029 and 10-50030.

Yegetation community classification and mapping, assessment of impacts on threatened
flora, noxious weeds, vegetation managemeant plan. Champions Quarry Pty Ltd vs Lismaore
City Council. LEC Class 1 Appeal No. 10/M100/69.

Yegetation community ecology, mapping and classification, Newcastle and Hunter Valley
Speleological Society v Upper Hunter Shire Council and Stoneco Pty Ltd, LEC 10497 of
2008.

Aerial Photographic Interpretation, review of evidence and field investigations Vurlow,
Hockey & Southon ats DECC, LEC 50088, 50089 & 50090 of 2008.

Interpretation of remote imagery and field investigations, Wollongong City Council -V-
Ensile Pty Limited, LEC #50019/07 & 50047/07, & Wollongong City Council V- Robenrt
Martin Hogarth, LEC #50021/07 & 50048/07.

Qccurrence of Endangered Ecological Communities, Gales-Kingscliff Pty Ltd v TSC LEC
Mo. 10775 of 2007.

Aerial Photographic Interpretation, review of evidence and vegetation mapping. Motorplex
(Ausftralia) Pty Limited v Port Stephens Council [2007] NSWLEC 74.

Occurrence of Endangered Ecological Communities, Gales Holding Pty Limited v Tweed
Shire Council, NSW Land & Environment Court No Mos 10263 and 10264 of 2005.
Interpretation of remote imagery and mapping of cleared and remnant vegetation under
Mative Vegetation conservation Act DNR v Mungyer Pty Lid 2006.

Interpretation of satellite imagery and mapping of cleared and remnant vegetation under
Mative Vegetation conservation Act DNR v Roto Pastoral Co Pty Ltd 2006.

Aerial Photographic Interpretation and field investigations, review of DMR evidence and
field investigations, Hardie Holdings Pty Limited ats DNR 2006.

Field investigations, interpretation of remote imagery and mapping of cleared and remnant
vegetation under Mative Vegetation conservation Act DIPNRE v Epacris Pty Ltd 2005.
Interpretation of remote imagery, field investigations and mapping of cleared and remnant
vegetation under Mative Vegetation conservation Act DIPNRE v Wilson 2005.

REPORT WRITING & PUBLICATION

Author or co-author of more than 100 reviews, assessments, & reports.

REFEREED PUBLICATIONS

Elks G 1992. The autecclogy and confrol of Giant parramatia Grass Sporobolus indicus var
major (Buse) Baaijens on the North Coast of Mew South Wales. MLItt thesis, University of New
England, Armidale.

MAJOR CONSULTANCY REPORTS

O

O

Elks G. and Smith A. (2003) Yegetation on Gales Holdings West Kingscliff. Austeco
Armidale.

Parker P and Elks G (2000) Species Impact Statement, Proposed extension to Mambucca
Waste Depot. Jelliffe Environmental

Idyll Spaces Environmental Consultants

METROMIX PTY LTD
Teralba Quarry Extensions
Report No. 559/13

A3-5



METROMIX PTY LTD SPECIALIST CONSULTANT STUDIES
Teralba Quarry Extensions Part 4. Flora Assessment
Report No. 559/13 Appendix 3

o Waitson G., Elks G_, and Smith A. (1999) Vegetation report for Mymboi-binderay Mational
FPark for use in fire and resource Management. Austeco, Armidale.

o Watson G, Elks G, and Smith A. (1999) Vegetation report for Chaeslundi Mational Park for
use in fire and resource Management. Austeco, Armidale.

o Waitson G., Elks G_, and Smith A. {1999) VYegetation report for Bellinger River Mational
FPark for use in fire and resource Management. Austeco, Armidale.

o Watson G, Elks G., and Smith A, (1999) Vegetation report for Guy Fawkes River National
Park for use in fire and resource Management. Austeco, Armidale.

0 Elks G, D Brown & N. Cotsell {(1999). Eleochans tetraguetra Recovery Plan. NSW NPWS.

OTHER RECENT CONSULTANCIES

o 2011. Vegetation Management Plan for Terrace Reserve Holiday Park. North Coast
Accommaodation Trust.

o 2011. Part 3A threatened flora assessment. propesed residential subdivision Lot 62 DP
1143405, Pacific Highway Emerald Beach. Bennell & Associates, Mulloway .

o 2010. Environmental Management System for Clarke’s Beach Holiday Park. Morth Coast
Holiday Parks.

o 2010. Vegetation & Threatened Species Assessment Report: Terrace Reserve Holiday
Park. North Coast Holiday Parks.

o 2010. Review of Environmental reports, Development Application 2010/DA_107. Bellingen
Shire Council.

o 2010. Flora assessment: proposed drlling of two exploratory core holes, Dewhurst 20 &
21. Eastern Star Gas, Sydney.

o 2010. The flora and fauma of Valla and Jagun MNature Reserves. NSW NPWS Coffs
Harbaour.

o 2010. Flora assessment: proposed subdivision of 45 Rutland Street, Bonville. Resource
Design & Management Pty Ltd, Coffs Harbour.

o 2010. Flora & fauna habitat assessment: proposed subdivision of 111 Smiths Road
Emerald Beach into two rural residential lots. Resource Design & Management Pty Lid,
Coffs Harbour.

o 2010. Ecological Survey, Cedar Creek Bridge — Valla Beach Rd, Pacific Highway,
Mambucca. NSW RTA.

o 2010. Review of vegetation classification , Lot 2 DP 840016 Emerald Beach. Bennell &
Associates, Mulloway.

o 2010. Review of current and proposed vegetation mapping and classification, 45 Rutland
Street Bonville. Bennell & Associates, Mulloway.

o 2010. Ecological Survey, Barries Creek Road to Smiths Creek Bridge, Pacific Highway,
Kundabung & Part segment 1820, Cooperabung Range. NSW RTA.

o 2005 Flora survey & assessment - proposed seniors living development Lot 1 DP 1128964
Darkum Road, Mulloway. GHD Coffs Harbour.

o 2005 Aerial photographic interpretation of vegetation and field investigations , 83, 87 and
91 Dulguigan Road, Dulguigan. Stacks Murwillumbah.

O 2009. Flora survey and assessment - proposed boundary adjustments, Lots 20, 53, 54 &
105 in Portion 751368 and Lot 3 DP 816313, Haliway Creek. Petersen Consulting Group
Coffs Harbour.

o 2005 Exper review of vegetation classification and EEC mapping, Brigalow Caravan FPark
Urunga. Bellingen Shire Council.

o 2005 Review of vegetation on historical aerial photographs Lot 6 DPF 258637, Adamson
Legal & Conveyancing Wauchope.

O 2009. Unidel Pty Ltd — Flora survey, Metgasco Gas Pipeline Casino-lpswich. Greenloaning
Biostudies, Lismare.
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O 2009. Tea Garden Farms Pty Ltd - interpretation of historical aerial photographic coverage
of Lots 101, 102 and 104 in DP 1049845 and Lot 2 in DF 1076610, Bundabah for the
period 1984 — 2003. Stacks Lawyers, Forster

a 2009. Review of aeral photography and reports of Robert Kooyman and David Milledge,
Greenfields Mountain Pty Lid ats Byron Shire Council. Huegill & Associates, Ballina

a 2009. Field survey of proposed optical cable route, Tamworth to Bald Hill. GMIS Pty Lid,
Melbourne

O 2009. Flora survey, proposed Timor Limestone Mine. RW Corkery Pty Ltd Sydney

o 2009. Bushfire Hazard Assessment. Proposed community title subdivision at Lot 1 DP
1067310 Coffs Harbour. Leet, McPherson & Integrity Projex | Pty Ltd

O 2009. Bushfire Hazard Assessment: 4/250 Thunderbolts Cave Road, Armidale. Andrew
Macpherson & Judy Ward.

O Bushfire Hazard Assessment: Proposed subdivision of Lot 56 Seaforth Drive, Valla Beach.
Integrity Projex | Pty Lid

O 2008. Flora Assessment - Four Mile Cregk Brdge and St Helena Creek Bridge
replacement projects, Waterfall Way. RTA Environmental Planning and Assessment,
Sydney

o 2008. Vegetation Management Plan, Proposed Community Title subdivision, Lot 2 DP
855572 Froude Street, Inverell. Brian & Terr Boulus, Inverell

a 2008. Bushfire Hazard Assessment: 335A Crossmaglen Rd, Crossmaglen. Ann M Gee Pty
Lid, Sawtell

a 2008. Flora Assessment: Proposed Slope Remediation, Bruxner Highway, Ballina. NGH
Environmental, Surmy Hills

O 2008. Flora survey, proposed Timor Limestone Mine. RW Corkery Pty Ltd Sydney

o 2008. Report on comparative detrimental impacts and weed management for arbitration,
“Albion Park™. Eastem Star Gas, Sydney

a 2008. Bushfire Hazard Assessment: Lot 6 Langsford Way, Valla. Blue Ribbon Homes Coffs
harbour

a 2008. Condition assessment, opportunities and threats, for lands at Wategos Beach,
Byron. NSW Dept of Lands, Urunga

a 2008. Flora Assessment: impacts of proposed rural residential subdivision at 24 Korora
Basin Road, Korora. Bennell & Associates Coffs Harbour

O 2007. Flora Assessment. proposed subdivision of industrial land at Isles Drive, Coffs
Harbour. Bennell & Associates Coffs Harbour

O 2007. Preliminary Bushfire Hazard Assessment: 3358 Crossmaglen Rd, Crossmaglen. Ann
M Gee Pty Ltd Sawtell

o 2007. Flora Study: Investigation Areas identified within the Brunswick Heads Foreshore
Reserves Strategic Plan. NSW Dept of Lands, Urunga

o 2007. Flora Assessment & EPBC Act Referral, Vegetation of Lot 2 DP 855572 Froude
Street, Inverell. Geolink Coffs Harbour

o 2007. Vegetation Management Plan, proposed garage/studio at 11538 Orara Valley Way.
DRA Architects, Coffs Harbour

o 2007. Flora assessment, proposed closure of Hawkes Mest — Seal Rocks Road, Myall
Lakes Mational Park. Kendall & Kendall, Kempsey.

a 2007. Flora Assessment: proposed community title subdivision at Opal Cove. Bennell &
Associates Coffs Harbour

a 2007. Flora Survey for proposed gas pipeline, PEL 238 Coal Seam Gas project
EasternStar Gas, Sydney

a 2007. Flora Assessment, proposed Sunnyside Realignment, New England Highway,
Armidale. RTA Environmental Technology, Parramatta

a 2007. Consideration of impacts of construction on Hoop Pine, Shannon Creek. Envite
NSW, Grafton

O 2007. Flora assessment, proposed garagefstudio at 11536 Orara Valley Way. DRA
Architects, Coffs Harbour
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o 2007. Flora Assessment, proposed quarry at South Kempsey. GHD Coffs Harbour

o 2007. Flora Assessment, proposed residential subdivision at Sandy Beach. Tony Ferris,
Coffs Harbour

o 2006. Flora Assessment, proposed geotechnical investigations for Sunnyside Realignment,
Mew England Highway, Armidale. RTA Environmental Technology, Parramatta

o 2006. Plot survey and vegetation mapping, Lot 4 DP 828932 Pacific Palms. Cumberiand
Ecology, Sydney

o 2006. 7 -part test, proposed addition to Baringa Hospital, Coffs Harbour. Bennell &
Associates, Coffs Harbour

o 2006 Flora Survey & assessment for proposed evaporation pond, PEL 238 Coal Seam Gas
project. Eastern Energy, Sydney

o 2006 Targeted field survey of habitat for the EPBC Act listed Vulnerable species
Bothriochioa biloba at Kelly's Gully, Warialda Rail, Fossickers Way, & application of
Administrative Guidelines to proposed modifications to bridge consfruction and ancillary
works. RTA Northern Environmental Services Grafton

o 2006 Targeted flora survey, Pacific Highway Upgrade, Bonville. RTA  MNorthem
Environmental Services Grafton

o 2005 Ecological Flora Assessment of SHS9 New England Highway Sunnyside Realignment.
RTA Environmental Technology, Paramatta

o 2005 Ecological Flora Assessment of MRTE Waterfall Way St Helena - Four Mile Creeks
Upgrade. RTA Environmental Technology, Parramatta

o 2005 PEL 238 Coal Seam Gas Flora Survey and Assessment. Eastern Star Gas Sydney.

o 2005 Flora Study, South Coffs LES. Rick Bennell & Associates.

o 2005 Flora Assessment: Construction of an access road to proposed wastewater treatment
plant at West Kingscliff. Jim Glazebrook & Associates Murwillumbah

o 2005 Flora Assessment: Proposed Woolworths Shopping Cenfre, Kingscliff. Report to Jim
Glazebrook & Associates, Murwillumbah

o 2004 Flora Assessment: Proposed Construction of a Sewerage Pumping Station at West
Kingscliff. Jim Glazebrook & Associates, Murwillumbah

o 2005 Vegetation of Lot 40 DP 5858551 Woolgoolga. Blairlanskey Surveys, Coffs Harbour

o 2005 Vegetation of Lot 16 DP 1050323 Heritage Drive, Emerald Beach. Denis Atkinson
Flanning, Bellingen

o 2005 Flora & Fauna Assessment: Operation of temporary film set, 527 Promised Land
Road Gleniffer. Gum Tree Productions, Fox Studios Ausiralia

o 2005 Flora Assessment. Proposed Elecirical Substation at Armidale Road for Clarence
Yalley and Coffs Harbour Regional Water Supply Project. Department of Commerce
Lismore

o 2005 Flora Assessment: Proposed electricity transmission line from substation at Armidale
Road to proposed Shannon Creek Storage for Clarence Valley and Coffs Harbour Regional
Water Supply Project. Department of Commerce Lismaore

o 2004 Proposed Restoration of Mitchell's Snail Habitat, Part Lot 132 DPF 871753, Turnock
Street, Kingscliff. Jim Glazebrook & Associates, Murwillumbah

o 2004 Preliminary ecological assessment: proposed upgrade of water supply pipeline at
Baryulgil. Ecocivil Pty Limited, Sydney.

o 2004 Flora Assessment: Subdivision of “Springhill’, Lot 53 DP 778107 Tilbuster Sandon.
Andrew Smith, Armidale

o 2004 Flora Assessment: Proposed clearing for residential development, 113 Sawtell Rd
Toormina. Ann M. Gee Pty Ltd, Sawtell

o 2004 Flora Survey & Conservation Assessment: Split Solitary Caravan Park. Besigo Pty
Limited Glebe

o 2004 Flora Assessment: Surplus Road Corridor at Macauleys Headland, Coffs Harbour.
Beachcourt Pty Limited, Coffs Harbour

o 2004 Flora Assesament: Proposed Construction of a Haul Road & Filling at Turnock Street,
Kingsclifi. Jim Glazebrook & Associates, Murwillumbah
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2004 Flora Assessment © Proposed Coffs Coast Resource Recovery Facility, Englands
Road, Coffs Harbour. Coffs Harbour City Council

2004 Summary Report on Impacts of Pipeline Construction an Flora and Fauna, Clarence
Yalley and Coffs Harbour Regional Water Supply Stage 1B Distribution Pipelines. Ecocivil
Pty Limited, Sydney.

2004 Flora Assessment: Proposed Pavement Rehabilitation and Widening, New England
Highway 62.69km to 68.04km MNorth of Glen Innes. Report to RTA Operations
Environmental Technology

2004 Flora Assessment. Mew England Highway, Ross Rd to Glen Lomond, 67.7km to
68.9km Morth of Armidale. Report to RTA Operations Environmental Technology

2004 Flora Assessment: Proposed Slope Remediation, Bruxner Highway, Ballina. Report
to RTA Technical Services, Grafton

2004 Flora Report: Proposed rezoning of four sites at Pacific Highway, Lower Nambucca.
Report to Guiteridge Haskins and Davey Pty Ltd, Coffs Harbour

2003 Ecological Assessment: Proposed Aerial Power Cable, Tindal Road, Eatonsville.
Country Energy Coffs Harbour

2003 Flora Assessment: proposed Sand Extraction at Lot 2 DPF 216705 Crescent St
Cudgen. Jim Glazebrook & Associates, Murwillumbah

2003 Flora Assessment: Proposed Ridgeview Estate Residential Subdivision, Nambucca.
Gutteridge Haskins & Davey Coffs Harbour

2003 Flora Assessment — Weetah Proposal, Gwydir Highway 45.1-61.1 West of Warialda.
Report to Constructive Solutions, Tamwaorth

2003 Flora Assessment: Lot 11 DP 808007 & Lot 2 DP 261448 Warrell Creek. Report to
Smyth Maher & Associates, Coffs Harbour

2003 Flora Assessment: proposed Horticultural subdivision at Orara Way Lanitza. Repont
to Gutteridge Haskins & Davey Coffs Harbour

2003 Flora assessment, proposed Goolawah Cooperative. Report to Kendall & Kendall,
West Kempsey

2003 Flora Assessment, Lot 1 DP 781642 Bayldon. Report to Tony L Ferris, Coffs Harbour
2003 8-part test to assess impacts of proposed access road to Shannon Creek Dam on
Ancistrachne maidenii. Report to Dept of Commerce, Sydney.

2003 Shannon Cresk Compensatory Habitat Justification Report — Flora. Jelliffe
Environmental

2003 Survey and vegetation mapping of Shannon Creek Compensatory Habitat. Jelliffe
Environmental

2003 Survey and assessment of impacts of designs for Shannon Creek Storage on
Angophora robur, Melichrus hirsutus and Phyllanthus microcladus. Report to Dept of
Commerce Lismore.

2003 Flora Assessment - Proposed Rehabilitation of Gwydir Highway 16.2 to 24 .2 km West
of Inverell. Report to Connell Wagner, Brishane.

2003 Ecological Assessment — proposed road from Marcia Street to Coffs Harbour
Showground. Report to Page Kirkland, Coffs Harbour.

2003 Review of proposal to lop trees intruding into Obstacle Limitation Area along eastern
side of runway at Coffs Harbour Regional Airport. Report to Coffs Harbour Regional
Airport.

2002 Assessment of impacts on threatened flora and fauna of proposed route
maodifications for construction of pipeling from Mymboida to Coutts Crossing. Report to
Department of Public Works and Services Coffs Harbour

2002 Relative impacts on threatened flora and fauna of alternative routes for construction
of an access road to the proposed Shannon Creek Dam. Report to Department of Public
Works and Services Coffs Harbour

2002 Flora Assessment — Surplus Road Corridor and associated urban land at Macauleys
Headland, Coffs Harbour. Report to Purdon Associates Canberra.
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o 2002 Flora Assessment — Tingaroo Proposal, Gwydir Highway 12.0 — 14 4km west of
Inverell. Report to Consfructive Solutions Pty Lid Tamworth

o 2002 Review of Ecological Assessment | Macauleys Headland Coffs Harbour (PPK
Environment & Infrastructure Pty Ltd, August 2000). Report to Beach Court Pty Ltd

o 2002 Tests for significance of effects on threatened flora species: proposed electricity
supply to pump station near Kremnos Close, Glenreagh. Report to Country Energy Coffs

Harbour

o 2002 Flora Assessment — Duval Creek Bridge Proposal, Mew England Highway Report to
RTA Sydney

o 2002 Vegetation Study and 8 Part Test: Proposed Mullaway Sportsground. Report to Coffs
Harbour City Council

o 2002 Flora Assessment — Slope Stability Rehabilitation Works, Tabulam to Black Swamp,
Bruxner Highway. Report to RTA Operations Environmental Services, Sydney.

o 2002 Flora Assessment. Proposed Pipeline from Coffs Harbour Sewerage Treatment
Wiorks to Boambee Beach. Report to Coffs Harbour City Council.

o 2001 Roadside Vegetation Study: Gwydir Highway 70-80km west of Grafton. Report to
Gutteridge Haskins and Davey, Coffs Harbour.

o 2001 Flora and Fauna Assessment Report, Dolmans Point LES. Prepared for Coffs
Harbour City Council.

o 2001 Vegetation Study: Part Lot 19 DP 755560 and Lot 1 DP 823624, Cow Creek Road,
Yalla. Report to Gutteridge Haskins and Davey, Coffs Harbour.

o 2001 Roadside Vegetation Study: Waterfall Way. Report to Gutteridge Haskins and Davey,
Cofis Harbour.

o 2001 Vegetation Study: Reclaimed Water Pipeline Routes, Morgans, Holloways and
Condons Roads, Woolgoolga. Report to Jelliffe Environmental.

o 2001 Roadside Vegetation Study: South Arm Road, Urunga. Eeport to De Groot and
Benson, Coffs Harbour.

o 2001 Roadside Yegefation Study, Hakea Slip, Gwydir Highway 83km west of Grafton.
Report to RTA Environmental Services, Sydney.

o 2001 Survey of coastal vegetation for defermination of fire responses. Report to O3CU
Dorrigo Coast Subdistrict and National Fire Response Database, CSIR0O Canberra.

o 2001 Report on vegetation survey for borehole access, Bonville deviation. Report to Jeffery
and Katauskas Pty Ltd, Gladesville.

o 2001 Vegetation Study and Tests for significance of effects on threatened flora species of
proposed pump station near Kremnos Close, Glenreagh, for Clarence Valley and Coffs
Harbour Regional Water Supply. Report to Gutteridge Haskins and Davey Pty Lid, Coffs
Harbour

o 2001 Vegetation Study of Lot 11 DP 615229 Chapmans Road for Chapmans Road LES.
Report to De Groot and Benson Pty Limited, Coffs Harbour

o 2001 Roadside Vegetation Studies: New England Highway 67 — 73km MNorth of Armidale.
Report to RTA Environmental Services, Sydney

o 2001 Roadside Vegetation Studies: New England Highway 4% - 53km Morth of Glen Innes.
Report to RTA Environmental Sernvices, Sydney

o 2001 Roadside Yegetation Studies: Mew England Highway 63 - 68km Morth of Glen Innes.
Report to RTA Environmental Sernvices, Sydney

o 2001 Vegetation Study: Proposed Seawater Pipeline, Southern Cross University Marine
Studies Centre, Pacific Bay. Report to Gutteridge Haskins and Davey, Coffs Harbour.

o 2000 Roadside Vegetation Study: Oxley Highway 5.3km West of Wauchope. Report to
RTA Environmental Services, Sydney.

0o 2000 Roadside Vegetation Study: Waterfall Way 23.3 — 24 4km west of Dorrigo. Report to
RTA Environmental Services, Sydney.

o 2000 Vegetation Study, Tuncurry Local Environmental Study. Repori to DeGroot and
Benson Pty Lid Coffs Harbour.
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o 2000. Species Impact Statement - Nambucca Shire Landfill Site Flora. Nambucca Shire
Council

0 1999 Roadside Survey of Significant Plants of Bindami and Ulidarra Mational Parks. NPWS
Dorrigo District.

O 1989 Vegetation Study, proposed realignment of Oxley Highway, Wauchope. Report to
DeGroot and Benson

o 1999 Yegetation Study, South Forster Local Environmenial Study. Report to DeGroot and
Benson

O 1989 Eight Part Test, proposed aclivities at Maclean Rainforest Reserve. Report to Trust
Administrator, Department of Land and Water Conservation

o 1999 Vegetation Survey and Eight Part Test, Proposed extension to Nambucca Waste
Depot. Report to Jelliffe Environmental

o 1999 Vegetation Survey and Assessment, proposed Bellingen Water Supply Dams.
DPWS, Coffs Harbour

o 1999 Marsdema longiloba Draft Recovery Plan, Brochure and Synopsis. Report to NPWS
Morthemn Zone, Coffs Harbour.

0 1998 Eleocharis tefragueira Drafi Recovery Plan. Repori to NPWS Northern Zone, Coffs
Harbour.

0 1998 Report on origins and severity of Giant Parramatta Grass infestation. Telstra
Environmental Group, Melboume.

o 1938 Farm Management Plan for control of Giant Parramatta Grass infestation Telstra
Environmental Group, Melboume.

O 19838 Allocation of responsibility for Giant Parramatta Grass infestation using simple
population model. Telstra Environmental Group, Melbourne.

o 1998 Vegetation Survey and Report on Proposed Road in SEPP 14 Wetland 474b. Jelliffe
Environmental Coffs Harbour

o 1998 Survey of wildermness values, Carrai Tableland . NPWS Northern Fone, Coffs
Harbour.

o 1988 Vegetation Survey and Report on proposed Bluff Track, Bongil Bongil Mational Park.
MNP'WS District, Dorrigo.

o 1998 Vegetation Survey and report for proposed quarry, Deervale. Report o Bellingen
Shire Council.

o 1998 Vegetation Survey and Report on proposed realignment of Waterfall Way, Dormigo
NP. Report to Bellingen Shire Council

o 1938 Flora Assessment and Regeneration Program for Baryulgil Asbestos Mine
Rehabilitation. Christopher M Murray and associates, Yarralumla
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1. SITE SPECIFIC SURVEYS

1.1 Introduction

On the proposed Northern and Southern Extensions, a total of 232 species (196 native and 36
exotic) were recorded from the 17 transects and five spot locations in 2002 and the eight
guadrats in 2008.

On 5 November 2001Lake Maquarie City Council resolvetb adopt the 2001 Flora and
Fauna Survey GuidelingMurray and Bell 2001as Council Policy. The survey methods used

in vegetation surveys of the Teralba quarry extensions are generally in accokdiwigly and

Bell (2001). A sample size of 400 m2 (20 m x 20 m or 10 m x 40 m for linear communities)
was recommended in compliance with survey data from the National Herbarium and National
Parks and Wildlife Service.

In the 1995 and 2002 surveys on the quarry lease, data wEreedlfrom three contiguous 10
m x 10 m quadrats (sample size of 300m?). In the 2008 survey, data were collected from four
contiguous 10 m x 10 m quadrats (sample size of 400m2)

Clements and Rodd (1995) surveyed the areas to the south and west of therygima
January, April and June 1995 for a previous extensidre quarry has expanded into the
sampled area to the west. The area surveyed to the south includes part of the currently proposed
Southern Extension.

There were 170 species recorded (149 natinek 21 exotics and) from 13 transects (Transect 1
to 13) and 14 spot locations (A to N) (Figud¢. The transect data were recorded from three
contiguous 10 m x 10 m quadrats.

Two communities were identified:

e forest/woodland on ridges and gully sides wainopy speciedngophora costatdSmalt
leaved Apple), Eucalyptus acmenoidegWhite Mahogany), E. globoidea (White
Stringybark),E. maculataSpotted Gum)E. paniculata(Grey Ironbark) E. punctata(Grey
Gum), E. umbrasubsp.umbra (Broadleaved White Mhogany) with and understorey of
Persoonia pinifoliag(Narrowleaf Geebung); and

e forest with canopy oEucalyptus acmenoides, E. paniculata, E. saligBme Gum) and
Corymbia gummiferaestricted to the norttvestern gully floor (sampled in Transect 11).

The plant communities found are widespread within the Newelbake Macquarie area
mapped by Benson (1986). The average density of trees recorded in 10 m x 10 m quadrats for
forest/woodland varied from 7.3 individuals (transect 1) to 30.6 individualsécaa0).

The only species recorded of conservation significanceMeasozamia paukguilielmi subsp.
flexuosa (Blackfellows Pineapple, Zamia), as then classified, recorded at spot location G.
Further inspection of the lease area revealed a large nuininelivaduals on the soutfacing

slope of a ridge to the east of the quarry office, outside the area surveyed. This taxon is no
longer treated as a subspecieshMf pauliguilielmi (Johnson 1959, Harden 1990) but as a
separate speciell. flexuosaHill 1998).
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Two of the exotic species recordefigeratina adenophorgCrofton Weed) andCortaderia
selloana(Pampas Grass)) are listed as noxious for Lake Macquarie Council. Both are classified
as W2 weedsNoxious Weed Act 1993

1.2 2002 Survey

The MetromixTeralba lease area was surveyed on 5 and 6 September 2002 by Tony Rodd and
Sian Wilkins and on 9 and 10 September 2002 by Dr AnneMarie Clements, Tony Rodd, Sian
Wilkins and Emma Gorrod. A total of 258 species (50 exotic, 208 native) were recorded from
25transects (T1 to T25) and six spot locations (A to F), and two transects (R1 and R2) and two
spot locations (RA and RB) in the rehabilitation areas (Figyréable 4) in September 2002.

Data recorded from transects T1 to T25 was from three contiguoux®mm quadrats.

For the sampling locations within or partially within the proposed Northern and Southern
Extension areas, a total of 193 species (166 native and 27 exotic) were recorded from seventeen
(17) 30 m x 10 m transects and five 10 m radius kpatiions:

Area 2002 sampling locations

Northern Extension | Transects 1, 2, 5, 6, 7, 8, 11, Spot locations A, B

Southern Extension| Transects 10, 14, 15, 17, 18, 19, 20, 21, 23, 24, Spot locations C, [

Tetratheca junceéBlack-eyed Susan) was recordiedhe south of the sampled area.

1.3 2008 SURVEY

A total of 162 species (144 native and 18 exotic) were recorded in eight 20 m x 20 m quadrats
(Quadrats 1 to 8) (Figui@) on 11 and 12 November 2008 by Tony Rodd and Peter Juniper.

A targeted search fdretratheca junceavas conducted on 15 and M®&vember by Tony Rodd
and Peter Juniper and on 18 and 19 December 2008 by Anne Clements, Peter Juniper, Jane
Rodd, Sue Wright and Anne Jones.

1.4 Methods

In the 2008 survey the vegetation was recorded in eiglt Ba quadrats (Quadrats 1 to 8)
(FigureB) consisting of four contiguous 10 m x 10 m subquadrats. A 5 m x 5 m subquadrat is
nested in each of these 10 m x 10 m quadrats. The layout of the quadrats and subquadrats is as
follows:

1 2
5m
2 20 m
3 4
20m
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The relative frequency of plant species in the quadrats was assessed by recording the
presence/absence of each species in the four 5 m x 5 m subquadrats (Table 1). The maximum
height and number of individuals for each spegiester than 2 m high was recorded in each of

the 10 m x 10 m subquadrats (Table 2).

The percent projected foliage cover (percent cover) of the following vegetation strata were
estimated for each of the quadrats (Table 3):

Native canopy trees
Native midsgorey trees
Native shrubs

Native grasses/graminoids
Native herbs

All exotic species

The percentage cover of exposed ground (bare soil and rock) and leaf litter was also recorded
(Table 3).

All sampling locations were photographed at the time of survepéAgix 2).

Nomenclature is consistent with Harden (199®3, 2002), Harden and Murray (2000) and
subsequent taxonomic changes as publishetelopea t he Sydney Royal B
journal of systematic botany, and in other Australian taxonomic tlitkeraThe Royal Botanic
Gardensod Pl ant Net website

Two targeted searches fdrtratheca junceavas carried out during the flowering time in
November and December 2008 the Northern and Southern Extensions. Pairs of people
walked in straight lines approxately 10 to 15 m apart with each person searching to both the

left and right. The search lines used covered the whole of the extension areas as well as areas
where T. junceahad previously been recorded in September 2002 and on the rehabilitation
areas irthe east of the Quarry lease.

During the first of the two searches, When each flowering individual pfnceawas located, a
thorough search was conducted within an approximately 10 m radius of each flowering
individual of T. juncea and all other clumpsounted, GPS coordinates (AMG94 Z56) of the
locations were noted using a Garmistréx handheld GPS and flagging tape was tied around
each plant or adjacent vegetation. A concentrated search was then conducted in an
approximately 50 m radius and the sgmnecedure conducted if further clumps were located.

During the second of the two searches, the coloured tags and the GPS coordinates were useful
in relocating the recorded individuals. Additional intensive searches in these areas led to
additional indivduals being recorded.

2. OBSERVATIONS

As identified in Clements and Rodd (1995), the ridges and slopes supported relatively
homogenous open forest/woodland.
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2.1 Northern Extension

2002 survey

The flora of the Northern Extension was sampled using seansects (Transects 1, 2, 5, 6, 7,
8 and 11) and two spot locations (Spot locations A and B).

The vegetation in the Northern Extension was an éperst dominated borymbia maculata
(Spotted Gum) andEucalyptus acmenoide@NVhite Mahogany) withE. panculata (Grey
Ironbark) often cedominant.Corymbia gummifergRed Bloodwood) andEucalyptus umbra
(Bastard White Mahogany) were occasionally present. The-fgpest reached a height of
approximately 14 to 16 m on the upper slopes and ridgetops and & ¢feighto 22 m in the
gullies and lower slopes.

The midstorey varied from sparse (Transects 1 and 6) to scattered tall shrubs (Transects 5, 8
and 11), to dense (Transects 2 and 7). The midstorey in Transect 2 included numerous shrubs of
Dodonaea triquetrgHopbush) to 2 m in height as well as scattered individuals of the rainforest
speciesClerodendrum tomentosu(iairy Clerodendrum)Notelaea longifolia(Mock-olive),
Polyscias sambucifolia(Elderberry Panax) andVyrsine variabilis (Muttonwood). The
midstaey in Transect 7 was dominated Agacia leiocalyxQueensland Black Wattle) to 3 m

in height, ranging in density from 6 to approximately 100 plants per 10 m x 10 m quadrat.

The most frequently recorded native grass species imgperata cylindrica(Blady Grass),
Microlaena stipoidegWeeping Grass)Pplismenus imbecilligNarrow-leaved Basket Grass)
andThemeda australi@angaroo Grass).

2008 Survey

The flora of the Northern Extension was surveyed with four quadrats (Quadrats 1, 2, 3, 4)
(FigureD); Quadrats 2 and 4 on ridgetop / upper slopes and Quadrats 1 and 3 in gully / lower
slope areas.

The most common canopy species in both the ridgetops and the gullieEweakyptus
acmenoidegWhite Mahogany) andCorymbia maculata (Spotted Gum) (Table 1). @¢r
frequently recorded species wete gummifera(Red Bloodwood) and. paniculata(Grey
Ironbark). Less commonly recorded species weunealyptus saligngSydney Blue Gum),
Eucalyptus piperitdSydney Peppermintgucalyptus fibrosand Angophora costat§Smooth

barked Apple). In the deeper gullies and on some adjacent steep, moist slopes there was an
increase in canopy height although no clear change in canopy composition. In the Northern
Extension the density of canopy trees varied from 20% to 30%h&ndensity of subcanopy

trees varied from 7% to 50% (Table 3). No clear correlation was apparent between tree density
and topographic location.

A total of 111 species were recorded within the gully / lower slope quadrats (1 and 3) and a
total of 81 speciesvere recorded within the ridge top / upper slope quadrats (2 and 4). This
difference is due to the higher numbers of native understorey species (primarily herbs and
climbers) and exotic species in the gullies and lower slopes. The understorey specias were
follows:
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Growth form No. gully / lower slope | No. ridge / upper slope
species species
(Quadrats 1 and 3) (Quadrats 2 and 4)

Shrub 17 14

Herb and climber 45 35

Graminoid (grasgike) 20 22

Exotic 17 4

Within the shrub layerAcacia spp. were the nst commonly recorded species, often
dominating this vegetation layer (Table 1). However the dominant species varied from quadrat
to quadratAcacia falcata(Sickle Wattle) dominated the shrub layer in Quadrat 1, with over 30
stems recorded within each @fd of 4 subquadratgicacia longifolia(Sydney Golden Wattle)
dominated the shrub layer in Quadrat 2, with over 50 stems recorded within each of two of 4
subquadrats; anécacia leiocalyx(Queensland Black Wattle) dominated the shrub layer of
Quadrat 4 wit very high densities of plants, over 40 stems within each of four subquadrats.
Although the number of stems within the shrub layer was high in some quadrats, the overall
density of the shrub layer was low; up to 3% in three quadrats within the Northimsiex.

The shrub layer density recorded within Quadrat 1 was high however with a recorded density of
10%.

In the groundlayer, little difference was observed in the species composition of the ridgetop /
upper slope and gully / lower slope quadrats. @fdhoundlayer species the most commonly
recorded native herbs and climbers w&igesbeckia orientaligindian Weed),Dichondra
repens(Kidney Weed) Pratia purpurascens(White Root) andDianella caerulea(Blue Flax

lily). The most commonly recorded grarmid species werd.omandra filiformis subsp.
filiformis (Wattle Matrush), Entolasia marginataBordered Panic)Entolasia stricta (Wiry

panic) andThemeda australis (Kangaroo Grass) (Table 1). The density of ground layer
vegetation within the quadraigas very high with the density of native monocots and ranging
from 50% to 80%. Ground layer herbs were of low density, ranging from 1 to 5% area cover
(Table 3).

Fifteen exotic species were recorded in the Northern Extension, although no species were
observed in high densities. The most commonly recorded speciesBigees pilosgCobblers
Pegs)Conyza sumatrens(Jall Fleabane) an8enecio madagascariengisreweed) (Table 1).

Exotic species were found in very low densities of less than 1% (Table 3).

2.2 Southern Extension

2002 Survey

The flora of the Southern Extension was sampled using ten transects (Transects 10, 14, 15, 17,
18, 19, 20, 21, 23 and 24) and three spot locations (Spot locations C, D and F).

The vegetation in the Southern Extensimas an opeifiorest with Corymbia maculata,
Eucalyptus acmenoides, E. punctgfarey Gum), E. paniculataand E. umbrathe most
frequently recorded tree speciésngophora costatéSydney Red Gum)Corymbia gummifera
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(Red Bloodwood) andEucalyptus globoidegWhite Stringybark) were occasionally present.
The operforest ranged in height from approximately 14 m to 20 m.

The midstorey was sparse or abséliocasuarina torulosavas recorded in three transects at

up to 12 m in heightAcacia leiocalyx(7 individuals in Transect 10) anf@ersoonia linearis

(one individual in Transect 10 and one in Transect 24) were the only tall shrub species over 2
m in height recorded. Shrubs recorded at under 2 m in height inciuceda ulicifolig
Macrozamia flexuosandPodolobium ilicifolium.

The most frequently recorded native grass species Watelasia stricta (Wiry Panic),
Imperata cylindrica Microlaena stipoidesPanicum simile(Two-colour Panic)and Themeda
australis(Kangaroo Grass).

Transects 17 and 18 sampledared tracks and there were no species recorded at over 2 m in
height in these locations. The most frequently recorded species in these transects were the
native grassedAristida vagans, Digitaria parviflora, Imperata cylindriceand Themeda
australis and the exotic specie&geratina adenophoradndropogon virginicusHypochaeris
radicataandSenecio madagascariensis.

2008 Survey

The flora of the Southern Extension was surveyed with four quadrats (FBgunath two
guadrats on ridgetop / upper slopeaaréQuadrats 8 and 5) and two quadrats on lower slope
areas (Quadrats 6 and 7).

The dominant upper canopy species in the Southern Extension area were the same as for the
Northern extension area, nameBucalyptus acmenoideand Corymbia maculata Less
comnonly recorded species wergucalyptus punctata Eucalyptus globoideaCorymbia
gummifera E. paniculataand Angophora costatgTable 1) In the Southern Extension the
density of canopy trees varied from 20% to 30% within three quadrats (Quadrats 5, 6 and 7)
and 7% canopy cover in Quadrat 8; (Table 3). The density of subcanopy trees varied from 10%
to less than 1%.

As for the Northern Extension, a greater number of species were recorded in the Southern
Extension from the lower slope quadrttan the numbeof species recorded on the ridge top /
upper slope quadrats. A total of 83 species were recorded within the lower slope quadrats (5
and 8) and a total of 67 species were recorded within the ridge top / upper slope quadrats (6
and 7). This difference vgadue to a greater number of native understorey species (mainly herbs
and climbers) and exotic species.

The understorey species were as follows:

Growth form

No. lower slope species
(Quadrats 6 and 7)

No. ridge / upper slope
species
(Quadrats 5 and 8)

Shub 18 12
Herb and climber 31 24
Graminoid (grastike) 21 18
Exotic 6 4
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The dominant species in the shrub layer of the Southern Extension included Acacias and three
other speciesPodolobium ilicifolium Pultenaea euchilaand Dodonaea triquetra Again the
dominant species varied greatly from quadrat to quaB@dolobium ilicifoliumand Acacia
ulicifolia (Prickly Moses) dominated the shrub layer in Quadrd&dglolobium ilicifoliumand

Acacia irroratadominated in Quadrat 6 amktacia ulicifoliadominated Quadrat 7. The shrub

layer of Quadrat 8 was very dense with over 1000 sterB®dbnaea triquetraecorded in 3 of

4 subquadrats, attaining a cover density of 95%.

Most of the groundlayer species recorded in the Southern Extension were the sanse as tho
recorded within the Northern Extension, and little difference was observed in the species
composition of the ridgetop / upper slope and gully / lower slope quadrats. Of the groundlayer
species the most commonly recorded native herbs and climbersPnagia purpurascens
(White Root), Dianella caerulea (Blue Flaxlily), Pandorea pandorana\WWonga Vine),
Eustrephus latifoliugWombat Berry) andslycine clandestingTwining Glycine). The most
commonly recorded graminoid species weoenandra filiformis sulgs filiformis (Wattle Mat
rush),Entolasia stricta(Wiry panic),Imperata cylindrica(Blady Grass) andhemeda australis
(Kangaroo Grass). The density of native monocots within three of the four quadrats located in
the Southern Extension was high, vagyinom 60% to 90% cover density. In Quadrat 8, where
the shrub cover was very high, the density of native monocots was very low; less than 1%. As
for the Northern Extension, the density of herbs in the Southern Extension was low, varying
from 2% to less thn 1%.

The understorey species in the Southern Extension incllidedtheca juncedBlack-eyed
Susan), listed as Vulnerable under the Commonwealth EPBC Act and the NSW TSC Act. This
species was recorded in Quadrat 5.

Exotic species were found in very laensities of less than 1% (Table 3). The most commonly
recorded exotic species wiaantana camararecorded in Quadrat 8 on the northern edge of an
old powerline clearing.

3 COMPARISON OF THE RESULTS OF THE 2002 AN D 2008
FLORA SURVEYS

There is similar caopy composition recorded in the 2002 and 2008 surveys. Of the total 232
species recorded in the 2002 and 2008 surveys, 122 were recorded in both surveys. Within each
of the vegetation strata, many of the more common species were recorded in both 2002 and
2008, as were many of the less common species. There were however some differences in
species composition, reflecting the wittiammunity heterogeneity of species composition,
differences in postire regeneration stage and differences in the number @ratidns of
sampling locations.

2002 survey 2008 survey
Total number of species recorded 193 161
Number of unique species 71 39
(recorded only in that years survey
Number of transects/quadrats 17 8
Area of each transect/quadrat 300 nf 400 nf
Total area sampled (h 5,100 nt 3,200 M
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2002 survey 2008 survey

Average number of species record 44 58

per transect/quadrat

Minimum number of species 28 34

recorded per transect/quadrat

Maximum number of species 80 70

recorded per transect/quadrat

Northern Extension

The mostcommonly recorded canopy species were the same for the 2002 and 2008 flora
surveys;Eucalyptus acmenoides, Corymbia maculata, C. gumméfedE. paniculata Of the
uncommonly recorded canopy speciBsgcalyptus umbravas recorded during the 2002 flora
suivey but not in the 2008 survey afaicalyptus salignaEucalyptus piperitaEucalyptus
fibrosaand Angophora costatavere recorded in the 2008 survey but not in the 2002 survey.

There were 14 shrub species recorded in both 2002 and 2008 and 12 speuiesl iaceither

one of the surveys. The shrub species most commonly recorded in 2002 included those
commonly recorded in the 2008 survéyacia leiocalyxAcacia falcataand Acacia ulicifolia

During the 2008 survey other species of shrub were also commemdrded: Acacia irrorata,

Acacia leiocalyxAcacia longifoliaandDodonaea triquetra

Of the ground layer species recorded in the 2002 and 2008 flora surveys, 58 species recorded in
both surveys and 45 species were recorded in either one of the sufheyground layer
species most commonly recorded in both 2002 and 2008 surveys were the nativeriggibs
purpurascengWhite Root) andDianella caerulea(Blue Flaxlily) and the native graminoids
Lomandra filiformissubsp.filiformis (Wattle Matrush) and Themeda australis (Kangaroo

Grass).

Of the exotic species, the 2002 and 2008 surveys shared nine species, while another six species
were recorded in either one of the surveys. The species most commonly recorded in both 2002
and 2008 wer8idens pilog, Conyza sumatrensiandSenecio madagascariensis

One species of conservation significance was recorded in the Northern extension in 2002
(Transects 2 and 5) nameWacrozamia flexuosdjsted as regionally significant by City of

Lake Macquarie (2008)This species was not recorded in 2008tratheca junceavas not
recorded within the Northern extension in 2002 or 2008.

Southern Extension

Within the Southern Extension, the most commonly recorded canopy species in the 2002 and
2008 surveys were the rea: Eucalyptus acmenoidegnd Corymbia maculataEucalyptus
paniculatawas also frequently recorded in both survedsgophora costatavas recorded in

the northwest of the Southern extension in the 2002 and 2008 suivagalyptus umbravas

also frequeny recorded in this area in 2002, but was not recorded at all in 2008.

There were 20 shrub species recorded in both 2002 and 2008 flora surveys and four species
recorded during either one of the surveys. The shrub species most commonly recorded in 2002
and 2008 weré\cacia ulicifolia Podolobium ilicifoliumandPersoonia linearis
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Of the ground layer species, 41 species recorded in the 2002 and 2008 flora surveys and 30
species were recorded during just one of the surveys. The most commonly recordetl gro
layer species from both surveys were the native herasia purpurascensand Dianella
caeruleaand the native graminoidisomandra filiformis subsp. filiformjsEntolasia stricta
Imperata cylindriceand Themeda australis

Of the exotic species, foupsacies were recorded in both the 2002 and 2008 flora surveys
shared and 14 species recorded during the 2002 survey only. Species recorded as common
during the 2002 survey wefndropogon virginicugWhiskey Grass)Conyza sumatrenseand

Lantana camaralantana camarawas the most commonly recorded exotic species in the
Southern Extension in 2002. Four species were recorded as common during the 2008 survey;
Bidens pilosaConyza sumatrensiand Senecio madagascariensis the Northern Extension
andLantanacamarain the Southern Extension.

Two species of conservation significandéacrozamia flexuosand Tetratheca junceawere
recorded in both the 2002 and 2008 surveys.

4 COMPARISON OF THE VEGETATION DATA WITH N PWS
(2003) MAPPED VEGETATION COMMUNITIES

The Northern and Southern Extension areas of the Site were mapped by NPWS (2003) at 1:25
000 scale (Figur€) as Coastal Plains Smoetlarked Apple Woodland (Map Unit 30) and
Coastal Foothill Spotted Gunironbark Forest (Map Unit 15).

The map unit profeés for each vegetation community in NPWS (2003) contain lists of species
to assist in distinguishing one map unit from another (Appendix 3). The lists were derived from
the analysis of sample site species data and do not include all the species redhideghwi
given community. In addition to characteristic species the map unit profiles provide indications
of the relative probabilities of encountering the listed species using a randomly stratified
sampling strategy (NPWS 2003).

Two types of species atsed to describe communities:

e Positive species those that only occur in a single map unit or at an abundance and
frequency greater than all other map units and are hence characteristic of that map unit;
and

e Uninformative speciesgiven to assist withhie description of the map unit; includes all
tree species recorded at sites within a map unit, and other species that occur at high
frequencies amongst sites at the group.

Although the total number of species listed in the Map Unit profiles for Coastahif®
Spotted Gumi Ironbark Forest (Map unit 15) an@oastal Plains Smoothbarked Apple
Woodland (Map unit 30) is similar, Map Urib has less than half the number of positive species
of Map unit 30, but three times as many uninformative species:
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Stratum Coastal Foothills Spotted Gum- | Coastal Plains Smoothbarked

Ironbark Forest (Map unit 15) | Apple Woodland (Map unit 30)

Positive Uninformative Positive Uninformative
Tallest 3 9 4 7
Upper Mid 0 1 10 1
Mid 0 5 0 0
Lowest (<1 m) 9 8 15 0
Vines ard Epiphytes 0 1 0 0
Total 12 24 29 8

Of the vegetation data recorded in the Northern and Southern Extensions in 2002 and 2008, it
was found that the sampling locations generally contained more positive diagnostic species of
Coastal Plains Smoothbarkegpp@le WoodlandMap Unit 30) thanCoastal Foothills Spotted
Gum- Ironbark Forest (Map Unit 15):

Sampling |1.1.1.1 Sampling| Coastal Foothills Spotted | Coastal Plains Smoothbarkeg
area location Gum - Ironbark Forest Apple Woodland
Map Unit 15 Map Unit 30
P U Total P U Total
Northern 2002 T1 6 11 17 7 1 8
Extension T2 6 7 13 7 1 8
T5 5 8 13 4 1 5
T6 3 12 15 2 1 3
T7 8 10 18 10 1 11
T8 4 3 7 3 1 4
T11 6 9 15 6 1 7
2008 Q1 7 12 19 12 3 15
Q2 6 9 15 7 1 8
Q3 5 9 14 5 1 6
Q4 7 14 21 6 1 7
Southern | 2002 T10 7 11 18 13 3 16
Extension T14 7 12 19 7 2 9
T15 7 13 20 7 2 9
T17 5 4 9 5 1 6
T18 4 5 9 5 0 5
T19 6 14 20 12 2 14
T20 6 12 18 8 1 9
T21 6 13 19 10 1 11
T23 6 9 15 6 2 8
T24 7 13 20 8 2 10
2008 Q5 7 13 20 11 2 13
Q6 7 15 22 8 1 9
Q7 6 15 21 10 2 12
Q8 7 7 14 7 2 9

P = positive, U = uninformative, Bold figures show where the number of positive diagnostic
species recorded for a sample location are higher for a particular Map unit.
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On average theampling locations contained 7.4 of the 29 listed positive diagnostic species for
Coastal Plains Smoothbarked Apple Woodl@didp Unit 30) and 6.0 of the 12 listed positive
diagnostic species f@oastal Foothills Spotted Gunironbark Forest (Map Unit 35

The most frequently recorded canopy tree species @@ngmbia maculatdSpotted Gum) and
Eucalyptus acmenoid€8Vhite Mahogany),E. paniculata(Grey Ironbark) was also common.
Based on the canopy tree species for each map unit, most of the vegetadraed in both the
Northern and Southern Extensions appears to betteCditstal Foothills Spotted Guiin
Ironbark Forest (Map unit 15) than Coastal Plains Smoothbarked Apple Woodland (Map unit
30):

Northern extension

_ 2002 2008
Canopy tree species 11 [T2[75[T6[ 77| T8[T11/ Q1] Q2] Q3[04
Map Unit 15
Positive species
Corymbia maculata 3|1 3|12
Eucalyptus umbra 3
Uninformative species
Angophora costata
Eucalyptus acmenoides| 2 | 3 | 2 | 3 | 2| 3| 3
Eucalyptus punctata
Eucalyptus fibrosa
Eucalyptus globoidea 3
Eucalyptus paniculata | 3 | 2 | 2
Map Unit 30
Positive species
Angophora costata 2
Corymbia gummifera 2 2
Eucalyptus umbra 3
Uninformative species
Eucalyptus piperita
Eucalyptus punctata
Corymbia maculata 3|13|1(2|3|3[3|2|3|]2]|3
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Southern extension

_ 2002 2008
Canopy tree species  |710/T14/T15/T17/718/T19]T20[T21]T23[T24| Q5] Q6] Q7] Q8
Map Unit 15
Positive species
Corymbia maculata 1 3 3 |2 1 3 3 4 4 2 |4
Eucalyptus umbra 3 1 3 2 |2 2
Uninformative species
Angophora costata 2 2 3 3 2 1
Eucalyptus acmenoides 3 3 1 3 3 3 3 4 4 4
Eucalyptus punctata |3 |1 |2 1 2 3 2 1 2 2 1
Eucalyptus fibrosa 2
Eucalyptus globoidea |3 2 2 1 2
Eucalyptus paniculata |1 3 |3 2 1 11 2 1
Map Unit 30
Positive species
Angophora costata 2 2 3 3 2 1
Corymbia gummifera |2 1
Eucalyptus umbra 3 1 3 2 |2 2
Uninformative species
Eucalyptus punctata |3 |1 |2 1 2 3 2 1 2 2 1
Eucalyptus resinifera |2
Corymbia maculata 1 3 3 2 1 3 3 4 4 2 |4
5.0 REHABILITATION AREAS

The rehabilitation areas are loddie the east of the lease (Figusg The constructed landform

on this highly erodible soil was internally draining with a depression formed in the centre of the
rehabilitation area. In the early years post placement, the depression tended to supgradt wetl
species and with time as the native vegetation are establishing. The vegetation of the depression
is expected to be similar to that on the free draining slopes and gullies of the surrounding
bushland. The rehabilitation was achieved by respreading@ituiopsoil and biomass cleared

for the quarry operation. The vegetation cleared was survey by Clements and Rodd (1995).

Transect R1 was located in an area that has been rehabilitated since 1995 and was 90 m in
length (data collected from nine 10 m x 1Qyoadrats). Transect R2 was located in an area that
has been rehabilitated since 1998/99 and was 80 m in length (eight quadrats).

A total of 136 species (100 native and 36 exotic) were recorded from two transects (R1 and R2)
and two spot locations (RA amB) in the rehabilitation areas in September 2002.

There were 67 species recorded in Transect R1, including 10 exotics. Among the most
commonly occurring local natives were the main canopy tree species of thdoogstn
recorded in the Northern and Soeith extensionsEucalyptus acmenoid€8Vhite Mahogany)
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up to 14 m in height an@orymbia maculataip to 14 m in height. The maximum tree height

per quadrat ranged from 5 m to 14 m, with an average maximum height of 9.3 m. The number
of individuals of canop tree species per 10 m x 10 m quadrat ranged from two to 16, with an
average of 7.

The most frequently recorded native grasses \Wioeolaena stipoidesnd Entolasia stricta.
As Transect R1 also included part of the constructed wetland native wetkeidsspuch as
Gahnia clarkeiandJuncus usitatus/ere recorded.

Of the exotic speciesdhgeratina adenophorgCrofton Weed) was recorded as juveniles and
Andropogon virginicug§Whisky Grass) was recorded in only 4 of the 9 quadrats, in areas where
the canop is developing.

In Transect R2, 103 species were recorded with 79 natives and 24 exotics. The dominant tree
canopy specie€ucalyptus acmenoidewas recorded in 6 of the 8 quadraGorymbia
maculata, Eucalyptus saligna, E. umbra, E. punctatd E. panialata were less frequently
recorded. The maximum tree height per quadrat ranged from 6 m to 16 m, with an average
maximum height of 7.4 m. The number of individuals of canopy tree species per 10 m x 10 m
guadrat ranged from two to 16, with an average d.10

The most frequently occurring native species were the graeeseda australiandEntolasia
stricta (recordedin all quadrats). In this early phase of natural regenerafdmaropogon
virginicuswas recorded in 7 of the 8 quadrats.

The survey datafothe rehabilitation areas indicates that the species diversity is similar to
existing stands of natural vegetation surveyed in the extension areas, and that the structure of
the rehabilitated vegetation is approaching that of the undisturbed open &®asstd on
observations of ant activities, lack of rabbit burrows, bird movements and wallaby droppings,
the rehabilitation areas are providing native fauna habitat and functioning as a natural
ecosystem.

The success of the rehabilitation program is reladed

e ongoing weed removal which reduces competition, hence aiding in germination and
establishing the native species;

e the transfer of biomass including large logs, branches and fine twigs which provide
shade for the emerging seedlings;

¢ the transfer and plament of topsoil and biomass providing food and habitat for the
active soil flora and fauna, resulting in nutrients for the native vegetation, as well as
plant seed and other propagules;

¢ the depth of subsoil providing the natural medium for native plats;o

¢ theclimatic conditions (see section 2.1), with an average rainfall of about 1000 mm and
mild temperature throughout the year.

Reinspection of the rehabilitation areas in 2008 found that the-fgest is continuing to
regenerate. Two clumps of thailnerable specie3etratheca junceavere found in the 998
and 1999 rehabilitation area, in the vicinity of Transect R2.
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6 CONSERVATION SIGNIFICANCE

The conservation significance of the communities and species recorded on the Site were
assessed at a Namial level against the schedules of the CommonweBltkironment
Protection and Biodiversity Conservation Act 198P&BC Act) and at a State level against

the schedules of thEhreatened Species Conservation 2895 (TSC Act).

6.1 Communities

6.1.2 National

A search of the EPBC Act online database using the Protected Matters Search Tool
(www.environment.gov.au/epbaccessed on 13 January 2009) found one ecological
community possibly occurring within akén radius of the Site:

Community Habitat Likely to occur on the Site?

White BoxYellow Box-
Bl akel yds Gum
Woodland and derived Nativ
Grassland

Occurs in areas where rainfa
is between 400 and 1200 m
per annum, on moderate
highly fertile soik at altitudeg
of 170 to 1200 mon the
tablelands and western slopes

No. The altitude of the lease
is less than 100 nit is not on
the tablelands and western sloj
of NSW. The record of this
community for the Lake
Macquarie region is surely an
error of the above database.

NSW

6.1.3 State

Lake Macquarie City Council (2008) list 13 endangered ecological communities listed under

the TSC Act that are known or likely to occur in Lake Macquarie LGA:

Community Habitat Likely to occur
on the Site?

Sydney FFeshwater Wetlands| Occurs on sand dunes and fowtrient No

in the Sydney Basin sandplains along coastal areas in the Sydr

Bioregion Basin bioregion

Swamp oak floodplain forest| Assocated with greyblack clayloams and | No

of the NSW North Coast, sandy loams, where the groundwater is sa

Sydney Basin and South Eag or subsaline, associated with coastal

Corner bioregions floodplains.

Freshwater wetlands on Assocated with periodic or seapgermanent | No

coastal floodplains of the inundation by freshwater, although there n

NSW North Coast, Sydney | be minor saline influence in some wetlandj

Basin and South East Corne

bioregions

River-Flat Eucalypt Forest orn Associded with silts, clayjloams and sandy | No

Coastal Floodplains of the | loams, on periodically inundated alluvial
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Community Habitat Likely to occur
on the Site?
NSW North Coast, Sydney | flats, drainage lines and river terraces
Basin and South East Corne| associated with coastal floodplains.
bioregions
Swamp sclerophyll forest on| Associated with humic clay loams and san| No
coastal floodplains of the loams, on waterlogged or periodically
NSW North Coast, Sydney | inundated alluvial flats and drainage lines
Basin and Soutkast Corner | associated with coastal floodplains
bioregions
Duffys Forest ecological Ocaurs on the ridgetops, plateaus, upper | No
community in the Sydney slopes and occasionally mid slopes on
Basin Bioregion Hawkesbury sandstone geology, typically i
association with laterite soils and soils
derived from shale and laminite lenses.
Quorrobolong Scribbly Gum | Occurring on a residual sand deposit No
Woodland in the Sydney overlying the Permian clay sediments in th
Basin Bioregion Hunter Valley, in Cessnock.
Hunter Lowland Redgum Found on gentle slopes arising from No
Forest in the Sydney Basin | depressionsral drainage flats on Permian
and NSW North Coast sediments of the Hunter Valley floor.
Bioregions Occurring in Maitland, Cessnock, Port
Stephens, Muswellbrook and Singleton.
Littoral Rainforest in the Occurs on both sardlines and on soils No
NSW North Coast, Sydney | derived from underlying rocks. Most stand:
Basin and South East Corne| of Littoral Rainforest occur within 2 km of
Bioregions the sea, but may occasionally be found
further inland, but within reach of maritime
influence.
Coastal Saltmarsh in the NS} Occurring in the intertidal zone on the shoit No
North Coast, Sydneyd3in of estuaries and lagoons
and South East Corner
Bioregions
Lower Hunter Spotted Gum | Occurs principally on Permian geology in t| No
Ironbark Forest in the Sydne| central to lower Huntevalley. Restricted to
Basin Bioregion a range of approximately 65 km by 35 km
centred on the CessnocBeresfield area in
the Central and Lower Hunter Valley
Themeda grasslarah On seacliffs and coastal headlands No
seacliffs and coastal
headlands in the NSW North
Coast, Sydney Basin and
South East Comer bioregions
Lowland rainforest on Floodplainsin the New South Wales North | No
floodplain in the NSW North | Coast bioregion.
Coast Bioregion

In addition to the 13 listed communities, Lower Hunter Valley Dry Raisfoire the Sydney
Basin and North Coast Bioregions was gazetted as a Vulnerable ecological community on 4
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July 2008. This community typically occurs on Carboniferous sediments of the Barrington
footslopes in the Hunter Valley, and is not likely to occutrenSite.

Lake Macquarie City Council (2008) lists the corresponding LHCCREMS community for each
endangered ecological community (Appendix 4).

6.2 Species

6.2.1 National

A search of the EPBC Act online database using the Protected Matters Search Tool
(www.environment.gov.au/epbaccessed on 13 January 2009) found six plant species of
national significance occurring within a 5 km radius of the Site:

Species Status | Description Habitat

Angophora inopina Vv Tree to 8 m high, often In open woodland with a

multistemmed; bark persistent, dense shrub understorey (
rey, short fibrous. . .

arey deep white sandy soils ov¢

sandstone.
Cryptostylis Vv Saprophytic terrestrial Grows in deep swarmp
hunteriana herb. heath on sandsoils,

chiefly in coastal districts.

Grevillea parviflora Vv Low open to erect shrub | Grows in heathy

subsp. parviflora 0.3'1 mtall associations or shrubby
woodland, in sandy or ligh
clay soils usually over
shale substrates.

Rhizanthella slateri E Sapophytic herb with Grows in sclerophyll foresi
fleshy underground stem, | in shallow to deep loams.
with prominent, fleshy,
overlapping bracts.

Syzygium Vv Shrub or small tree with | Grows in subtropical and
paniculatum flaky bark. littoral rainforest on sandy
soils or stabilized dunes
near the sea.

Tetratheca juncea Vv Prostrate shrub with stemg Grows in sandy,
to 1 m long. occasionally swampy heat
and in dry sclerophyll
forest; chiefly in coastal
districts from Bulahdelah
to Lake Macquatrie.

Not e: oObésamidptéoiHabi t at 6 d €993 i2008) arfd rHarden &hd r d e n
Murray (2000). V = Vulnerable, E = Endangered.

One of the listed specieSgetratheca junceawas recorded in the Southern Extension. This
species was recorded in Quadrat 5 and duriageaigeted species search.
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6.2.1.1 Tetratheca juncea

Tetratheca junceas a low, sprawling shrub growing in clumps of single or multiple stems;
flowers have four petals and range in colour from white through to pink or dark purple. Stems
are usually lealss with two to three narrow wings, and 30 to 60 cm long branching from a
woody rootstock (NPWS 2005).

In the Species Profile far. junceaNPWS 2005), it is stated that (Appendix 5):
The species is confined to the northern portion of the Sydney hasagibn and the
southern portion of the north coast bioregion. Within these regions the species is known
from the local government areas (LGAs) of Wyong, Lake Macquarie, Newcastle, Port
Stephens, Great Lakes and Cessnock. Herbarium records indicate ttefjuact
population ofT. junceaonce exi sted in Sydneyds inner
There are no historic records @f junceabetween Sydney and North Wyong.

In the Lake Macquarie Conservation Management Pla ébratheca junceaPayne (2001)
undertook aensus of 239 sites of known or predicledunceahabitat, primarily in the Lake
Macquarie and Wyong LGAs, with some detail from the Great Lakes and Cessnock LGAs.

According to Payne (2001), tatal of 162 sufpopulations occur within the ka Macquarie

LGA, and most of these syimpulations are small with-20 clumps ofT. juncea.Two sub
populations were mapped within the Project Site, numbers 201 and 202 (Figure A7 of Payne
2001). No further details are provided on-fdpulations 201 and02. Payne divided the total
distributional range off. junceainto four quadrants. The Project Site is located within the
nort hwest guadr ant . Payne states t hat t hi s
conservation of t heriting,l&8% offstrathecahuncedlumpes intthe me o
northwest quadrant were held in conservation reserves; Payne recommended that to achieve
conservation objectives, sites held in State Forests and additional sites on Newstan Colliery
Land would need to be neidered for reservation (Payne 2001).

Tetratheca juncea was first recorded on the Site during the September 2002 flora survey. This species was
recorded in Transect T16 near the southern boundary of the Southern Extension, and in T19 and Spot location C in
the west of the Southern Extension (Figure D). The following year, in September 2003, a targeted search for
Tetratheca juncea conducted on the Site. During this search a total of 94 clumps were recorded within and south of
the Southern Extension, distributed across five populations (Figure E).

Targeted searches foetratheca junceaonducted in November and December 2008 recorded

a total of 124 clumps within the Southern Extension, distributed across five populations (Figure
D). Three of these populatis had been previously identified in September 2002 and
September 2003 and two were new recorded populations within the Southern Extension. An
additional population, consisting of two plants was recorded with the rehabilitation area to the
east (Figurd).
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Subpopulation | Status No. clumps No. clumps
No. recorded in 2002 | recorded in 2008
1 Relocated 49 39
2 Relocated 37 64
3 Relocated 5 2

4 Not relocated 1 0

5 Not relocated 2 0

6 New population - 4

7 New population - 15
8 New population in - 2

rehallitation area
Total 94 126

The GPS locations of the populationsTofjuncearecorded in the Southern Extension area are
presented in Table 5.

During the first targeted search fbetratheca juncea November 2008 all located clumps (all
flowering) were tagged. During the second targeted search.fpmceain December 2008,

five weeks later 54, of the tagged clumps (76%) were still flowering, while the remainder
(24%) were not. In December 2008 an additional 42 new untagged clumps were ret@afed,
these clumps were flowering.

In December 2008 two floweringetratheca junca clumps were recorded in the east of the
rehabilitation area (Figur®). This population appears to have germinated after the 2002 fire.

6.2.2 State

Lake Macquarie City Guncil (2008) lists 17 threatened plant species on the TSC Act that are
known or likely to occur in Lake Macquarie LGA:

Species Status | Description Habitat

Angophora Vv Tree to 8 m high, often | In open woodland with a dense

inopina multistemmed; bark shrub understorey on deep white

persistent, grey, short | sandy soils over sandstone.
fibrous.

Callistemon Vv Shrub c. 34 m high. Grows in dry sclerophyll forest on

linearifolius the coast and adjacent ranges.

Cryptostylis \% Saprophytic terrestrial | Grows in deep swarApeath on

hunteriana herb. sandy soils, chiefly in coastal
districts.

Diuris praecox \% Terrestrial herb Grows in sclerophyll forest of
coastal and nearoastal districts;
from Ourimbah to Nelson Bay.

Eucalyptus \% Tree or mallee to 10 m | Rare and localized, in coastal shr

camfieldii high, but often less heath on sandy soils on sandston
often of restricted drainage; from
Gosford to Royal N.P.
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Species Status | Description Habitat
Genoplesium V Terrestrial herb 615 cm | Grows in sparse sclerophyll foresi

baueri

high

and moss gardens av&andstone;
from the Hunter Valley to Nowra
district.

Grevillea V Low open to erect shrulj Grows in heathy associations or
parviflora subsp 0.3'1 m tall shrubby woodland, in sandy or lig
parviflora clay soils usually over shale
substrates.
Maundia Vv Perennial with rhizomes Grows in swamps or shallow
triglochinoides c. 5 mm thick and freshwater on heavy clay; north
emergent tufts of leaves from southern Sydney.
arising along their
length.
Melaleuca V Shrub or small tree to 1( Grows in damp places, often neat
biconvexa m high with papey bark | streams; coastal districts and
adjacent tablelands from Jervis B
north to the Port Macquarie distrig
Prostanthera Vv Erect, often compact Grows in sclerophyll forest and
densa shrub 0.52 m high shrubland, on astal headlands ar
nearcoastal ranges, on sandstone
from Nelson Bay to Beecroft
Peninsula.
Pultenaea V prostrate shrub, mat North from the Newcastle area,
maritima forming mainly in grasslands along the
coast
Rhizanthella \% Terrestrial sapropftic Grows in sclerophyll forest in
slateri herb with fleshy shallow to deep loams. Collection
underground stem to 15 tend to be accidental and it is not
cm long possible to determine distribution
accurately; recorded for the Blue
Mtns, also Bulahdelah south to
Dharug N.P.
Rutidosis Vv Perennial herb, stems | Grows mostly in heath, often alon
heterogama decumbent or erect and| disturbed roadsides; chiefly in
to 30 cm high from a coastal districts from Maclean to
woody base the Hunter Valley, and inland to
Torrington rare.
Syzygium Vv Shrub or small tree with| Grows in subtropical and littoral
paniculatum flaky bark. rainforest on sandy soils or
stabilized dunes near the sea.
Tetratheca \% Prostrate shrub with Grows in sandy , occasionally
juncea stems to 1 m long. swampy heath and in dry
sclerophyll forest; chiefly in coastze
districts from Bulahdelah to Lake
Macquarie.
Tetratheca Vv Spreading shrub, usuall| Grows in sandy or rocky heath or
glandulosa to 20 cm high scrub, from Mangrove Mtn to the

Blue Mtns and Sydney.
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Species Status | Description Habitat
Thesium australe V Erect perennial herb to | Grows in grassland or woodland,
40 cm high often in damp sites; widespread b
rare and possibly endangered.

Note: ODescriptiond and 06189,R00R)andélardereandhi | s fr o
Murray (2000)V = Vulnerable.

One of the listed specie$etratheca junceayas recorded on the Southern Extension area and
in the rehabilitation area.

6.2.3 Regional

Benson (1986)ists 50 plant species from Gosford and Lake Macquarie area, (with a northern

limit near Awaba 4 km south of the Site and a southern limit to Macmasters Beach, Gosford).
These species are considered as fdeither rar e
geographic distribution, or localized population disjunct from other oatwcre s . 06 ( Ben s c
1986).Tetratheca junceavas the only species recorded on the Site in 2008 included on this list.

NPWS (2003)l i st s 28 plant species as rare, vulnere
of the above [rare, HaldGCREMS swdy area. Of these speciesa b | e ]
Macrozamia flexuosandTetratheca junceavere recorded in the current flora survey.

Macrozamia flexuosavas recorded from Quadrats 6 and 7 on the south facing slope of the
Southern Extension.

Lake Macquarie City Council (2008)lists five ROTAP (Rare or Threatened Plant Species)
known to occur in the Lake Macquarie LGA:

Species ROTAP | Description Habitat
code
Callistemon shiressii 3RG | Shrub or small | Grows on shale ridges, in mois
tree, 1.512 m | eucalypt feest and rainforest
high gullies, occasionally along

riverbanks; chiefly from Colo R
to Gosford district, also Howes
Valley to Bulga district.

Eucalyptus fergusonii 3KC- | Treeto25m Scattered and sporadic, in wet
subspfergusonii high sclerophyll forest owoodland
on sandy soils; Bulahdelah to
Morisset.
Gonocarpus salsoloides 3RCa | Erect or In swampy areas on sand,
ascending, uncommon; coastal districts

muchbranched | from Port Macquarie to Royal
perennial herb t¢ N.P.

40 cm high
Typhonium eliosurum 3RC | Perennial herb, | Rare, chiefly from Wyong to
deciduous Nowra district, also recorded fag

Bulahdelah. Grows on rainfore
margins and along creek bankg
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Macrozamia pauti 2K Scattered in sclerophyll forests
guilielmi subspflexuosa on siliceous soils from

(now M. flexuosa Bulahdelah to Lake Macquarie

It is stated in City of Lake Macquarie (2008) tMacrozamia pautguilielmi subspflexuosais

listed as endangered under the EPBC Act. This is not the REs®ozamia flexuosavas
originally described aa species by Moore (1884), but was subsequently reduced to the status
of subspecies, ddacrozamia paukguilielmi subsp flexuosa by Johnson (1959Macrozamia
flexuosawas again recognised as a separate species by Hill (1998).

Macrozamia paubguilielmi, sensu strictojs listed as endangered under the EPBC Act. This
species is restricted to Southern Queensland, in the Burnett, Darling Downs and western
Moreton districts (plantnet.rbgsyd.nsw.gov.au/PlantNet/cycad). But the New South Wales
speciedM. flexuosais not listed either under the EPBC Act or the NSW TSC Act.

Macrozamia flexuoswas recorded in the Southern Extension in Transects 10, 15, 16 and 24 in
the 2002 survey and in Quadrats 6 and 7 in the 2008 survey and in the Northern Extension in
Trarsects 2 and 5 in the 2002 survey.

7 NOXIOUS WEEDS

The NSW Department of Primary Industries list of Noxious weed declarations
(www.dpi.nsw.gov.au/agriculture/pestseeds/weeds/noxweed accessed 6 February 2009)
identifies 92 noxious weeds fdrake Macquae City Council (Appendix 6)Three of the 36

exotic species recorded in the Northern and Southern extension areas in 2002 and 2008 are
declared noxious weeds in the Lake Macquarie LGA, namely

Botanical name Common name Class Sampling locations
2002 2008
Ageratina adenophora Crofton Weed 4 Transects 1, 2, 5, 8, 18 Quadrats 1, 3
Cortaderia selloana Pampas Grass 4 Transect 18
Lantana camara Lantana 5 Transects 1, 5, 6, 11, Quadrats 3, 6, 8
14, 19, 20, 21

The legal requirements for Control Claswdeds are:
The growth and spread of the plant must be controlled according to the measures
specified in a management plan published by the local control authority.

The legal requirements for Control Class 5 weeds are:
The requirements in the Noxious Weeds Act 1993 for a notifiable weed must be
complied with.
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Location of proposed Northern and Southern Extensions overlaid
on the 2008 SIX Viewer aerial photograph.
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Figure B

Previous extent of the quarry overlaid on
the SIX Viewer 2008 aerial photograph.
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D 2002 Transect Figure D

Sample locations for 1995 (Clements and Rodd 1995), 2002 and 2008
D 2008 Quadrat flora surveys overlaid on the SIX Viewer 2008 aerial photograph.
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rigure .
Tetratheca juncea Sept 2002 Location of Tetratheca juncea recorded in September 2002,

November and December 2008 overlaid on the SIX Viewer
Tetratheca juncea Nov and Dec 2008 aerial photograph.
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Table 1. Species recorded on the Site in 2002 and 2008

Note: * preceding Botanical name signifies exotic species;
# signifies non-local native (presumed planted)

Report No. 559/13

Botanical name

Common name

1. Pteridophytes

Adiantaceae

Adiantum aethiopicum

Common Maidenhair Fern

Adiantum hispidulum

Rough Maidenhair Fern

Blechnaceae

Doodia aspera

Prickly Rasp Fern

Dennstaedtiaceae

Pteridium esculentum

Bracken

Dicksoniaceae

Calochlaena dubia

Rainbow Fern, False Bracken

Lindsaeaceae

Lindsaea microphylla

Lacy Wedge-fern

Pteridaceae

Pteris tremula

Tender Brake

Sinopteridaceae

Cheilanthes sieberi

Rock Fern

Pellaega paradoxa

2. Gymnosperms

Zamiaceae

Macrozamia flexuosa

Blackfellows Pineapple, Zamia

3. Dicotyledons

Acanthaceae

Brunoniella australis

Blue Trumpet, Blue Yam

Brunoniella pumilio

Dwarf Blue Trumpet

Pseuderanthemum variabile

Apiaceae

Centella asiatica

Indian Pennywort

Daucus glochidiatus

Native Carrot

* Hydrocotyle bonariensis

Beach Pennywort

Hydrocotyle peduncularis

Hydrocotyle tripartita

Pennywort

Araliaceae

Polyscias sambucifolia

Elderberry Panax

Asclepiadaceae

* Gomphocarpus sp.

Asteraceae

* Ageratina adenophora

Crofton Weed

* Ambrosia sp.

* Aster subulatus

Wild Aster

* Bidens pilosa

Cobblers Pegs

Brachyscome multifida

Cut-leaf Daisy

Cassinia sp.

* Cirsium vulgare

Black Thistle, Spear Thistle

* Conyza sumatrensis

Tall Fleabane

Coronidium scorpioides

Button Everlasting
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Botanical name

Common name

Euchiton involucratus Star Cudweed
Euchiton sp.

* Facelis retusa

* Gamochaeta spicata Spike Cudweed
Gnaphalium species Cudweed

* Hypochaeris radicata

Catsear, False Dandelion

Lagenophora gracilis

Slender Bottle-daisy

Ozothamnus diosmifolius

White Dogwood

Senecio hispidulus

Hill Fireweed, Rough Fireweed

* Senecio madagascariensis

Fireweed, Madagascar Ragwort

Senecio prenanthoides

* Senecio pterophorus

African Daisy

Senecio quadridentatus

Cotton Fireweed

Sigesbeckia orientalis

Indian Weed

* Sonchus oleraceus

Common Sow-thistle, Milk-thistle

Vernonia cinerea

Bignoniaceae

Pandorea pandorana

Wonga Vine

Brassicaceae

Rorippa laciniata

Perennial Marsh-cress

Campanulaceae

Wahlenbergia gracilis

Sprawling Bluebell

Caryophyllaceae

* Cerastium glomeratum

Mouse-ear Chickweed

* Petrorhagia nanteuilii

Proliferous Pink

* Polycarpon tetraphyllum

Four-leaf Allseed

Casuarinaceae

Allocasuarina littoralis

Black She-Oak

Allocasuarina torulosa

Forest She-oak

Celastraceae

Maytenus silvestris

Clusiaceae

Hypericum gramineum

Small St Johns-wort

Convolvulaceae

Convolvulus erubescens

Native Bindweed, Blushing Bindweed

Dichondra repens

Kidney-weed, Mercury Bay Weed

Polymeria calycina

Polymeria

Crassulaceae

Crassula sieberiana

Australian Stonecrop

Dilleniaceae

Hibbertia aspera

Rough Guinea-flower

Hibbertia dentata

Guinea-flower

Hibbertia diffusa

Guinea-flower

Hibbertia pedunculata

Hibbertia scandens

Twining Guinea-flower

Ericaceae Styphelioideae

Acrotriche divaricata

Epacris microphylla

Coral Heath

Epacris pulchella

Wallum Heath

Leucopogon lanceolatus

Lance-leaf Beard-heath
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Botanical name

Common name

Euphorbiaceae

Breynia oblongifolia

Coffee Bush

Glochidion ferdinandi

Cheese Tree

Phyllanthus gunnii

Phyllanthus hirtellus

Thyme Spurge

Poranthera microphyila

Small Poranthera

Fabaceae Faboideae

Chorizema parviflorum

Eastern Flame Pea

Daviesia ulicifolia

Gorse Bitter-pea

Desmodium gunnii Slender Tick-trefoil
Desmodium rhytidophyllum Tick-trefoil
Desmodium varians Slender Tick-trefoil

Dillwynia retorta

Eggs-and-bacon Pea, Parrot Pea

Glycine clandestina

Twining Glycine

Hardenbergia violacea

False Sarsaparilla

Hovea linearis

Narrow-leaf Hovea

Indigofera australis

Native Indigo

Kennedia rubicunda

Dusky Coral-pea

Mirbelia rubiifolia

Heathy Mirbelia

Podolobium ilicifolium

Native Holly, Prickly Shaggy-pea

Podolobium scandens

Netted Shaggy Pea

Pultenaea euchila

Pultenaea retusa

Pultenaea villosa

* Trifolium repens White Clover
Fabaceae Mimosoideae
Acacia decurrens Black Wattle
Acacia falcata Sickle Wattle
Acacia floribunda White Sally
Acacia implexa Hickory Wattle
Acacia irrorata Green Wattle

Acacia leiocalyx

Queensland Black Wattle

Acacia longifolia

Sydney Golden Wattle

Acacia myrtifolia

Red-stemmed Wattle

Acacia ulicifolia

Prickly Moses, Prickly Wattle

Gentianaceae

* Centaurium sp.

Centaury

* Centaurium tenuiflorum

Centaury

Geraniaceae

Geranium homeanum

Rainforest Cranesbill

* Pelargonium sp.

Goodeniaceae

Goodenia hederacea

lvy Goodenia

Goodenia heterophylla

Variable Goodenia

Haloragaceae

Gonocarpus tetragynus

Common Raspwort

Lamiaceae

Plectranthus parviflorus

Scutellaria humilis

Dwarf Skullcap

* Stachys arvensis

Stagger Weed

Teucrium corymbosum

Forest Germander
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