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Executive Summary

E.A. Systems was engaged by AECOM on behalf of Ahmidale Dumaresq Council to
conduct a flora and fauna and habitat assessmentaovarea of approximately 315 ha for the
proposed development of a new regional putrestildfill facility to be located 12 km east of
Armidale on Waterfall Way. This facility is expedtéo have an operational life of 50 years.
The proposed landfill site will be developed ontjpars of two rural propertie§herraloyand
Edington,and a small strip of the adjacésara Travelling Stock Reser¢&€SR) for site access.
The development application for this proposal Wwél assessed under Part 3A — Major Projects
of the Environmental Planning and Assessment A&&KE Act 1979). The format for this
assessment is in accordance with the working dfafieatened Biodiversity Survey and
Assessment: Guidelines for Developments and AesjitNovember 2004 (Table A).

The aims of the flora and fauna assessment foAtimédale Regional Landfill proposal were to
consider: i) the character and conservation valuexgting flora and fauna which may be
impacted either directly or indirectly by the prepg ii) the significance of all potential impacts
in the regional context; and iii) measures requitethinimize impacts to natural and biological
values on the proposed landfill site

The significance of impacts of the proposed newdfiinon threatened species, endangered
populations or endangered ecological communitigedi under the NSWhreatened Species
Conservation Actl995 (TSC Act) were assessed in accordance witkeljjues set out in the
TSC Amendment Act 200TZhe assessment also considers the impact of thpoged
development on matters of national environmentaliicance listed under the Commonwealth
Environment Protection and Biodiversity Conservatiect 1999EPBC Act). An assessment of
potential Koala habitat was undertaken to addressréquirements foState Environmental
Planning Policy 44 - Koala Habitat Protection.

Threatened species databases and information sogrgeh as the Department of Environment,
Climate Change and Water (DECCW) Threatened Spdeiefiles, NSW NPWS Wildlife
Atlas, Birds Australia records and the EPBC Pretdiatters Search Tool, were reviewed to
identify the listed threatened species, endangepegulations, endangered ecological
communities and key threatening processes relevanthe survey area. The habitat
requirements for each of the species listed werssidered during the survey and habitat
assessment.

The flora and fauna survey and habitat assessnfetiteostudy area was conducted during
autumn (29-30 March 2005) and spring (18-19 Octak@®5). An additional survey was
undertaken on 18 September 2006 to assess thetsnplaihe proposed access route through
the Gara TSR adjacent to Waterfall Way. A final fausurvey was conducted on 23-24
November 2009 to search for any signs of KoalakénTSR or at the landfill site. The current
location of the Little Eagle nest observed in 2@@&s also targeted in November 2009, in
addition to a search for five species of birdsvitiich a final determination under the TSC Act
is currently pending (2009).

The fauna surveys recorded 80 bird species (1 @x®tthreatened, 3 provisionally listed as
vulnerable), 15 mammal species (4 exotic; 2 threat®e 9 lizard species, 1 turtle and 8 frog
species. The flora surveys recorded 11 trees (kathned), 29 shrubs (3 exotic), 3
climbers/vines, 2 mistletoes, 35 grasses (7 exd®8)herbs (24 exotic) and 2 aquatic plants.
Five distinct vegetation communities occur on lahdt will be directly impacted by the
proposed development: Box Gum Woodland, clearedstaad; sedgeland (drainage areas);
wetland (farm dams); and Stringybark Woodland.

A 200 m strip of the proposed access route passesgh a partially cleared section of the

endangered ecological community (EEC) Box Gum Waiodllon the Gara TSR. The remainder
of the access route (1 km) passes through theeclegassland and sedgeland. The area required
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for construction of infrastructure and retentiom@s includes cleared grassland and sedgeland.
The area required for the construction of the ldindperational area is predominantly within
Stringybark Woodland and also includes a portiosle&red grassland and wetland (two small
farm dams).

A number of potential impacts of the proposal otiveaflora and fauna have been identified.
These include vegetation clearing, habitat logg, firagmentation and reduced connectivity,
weed invasion, pest animals, and consequencesafisim traffic, dust, noise, pollution, litter
and illegal dumping. The proposed development isllt in the loss of 12.7 ha of Stringybark
Woodland, 0.6 ha of Box Gum Woodland in the TSR, of grassland, two small farm dams
and 0.5 ha of sedgeland draining into the Gara rRi8ech disturbances reduce the habitat
quality of the affected land and may threaten dgipulations of threatened species found on
the subject site.

No groundwater dependent ecosystems have beeifietbin the study area or in the Oxley
Wild Rivers National Park downstream of the progbsew landfill (DNR 2002). Thus, the
proposed new landfill is not likely to have any ewfs on groundwater dependant ecosystems in
the study area or further downstream in Oxley ViRiders National Park.

Proposed mitigation measures which address dimattiradirect impacts on native flora and
fauna are outlined in the report. These measurdade traffic control, erosion and drainage
control, plans for the management of weeds andplksshfire, landscaping and rehabilitation,
groundwater and surface water quality and a nurobether conservation management actions
undertaken to enhance the biodiversity value oh@rhnative flora and fauna in the study area.

Five threatened species (Narrow-Leaved Black PempéerEucalyptus nicholji Speckled
Warbler Pyrrholaemus sagittateDiamond Firetail FinclStagonopleura guttateEastern Bent-
Wing Bat Miniopterus schreibersii oceanensasid KoalaPhascolarctos cinerejisvere found
on the study area. Two threatened species, Hoodbih Rlelanodryas cucullata cucullatand
Little Lorikeet (Glossopsitta pusillg have previously been recorded adjacent to tidysarea.
Three species for which preliminary determinatioistieand final determinations are pending
under the TSC Act were recorded: Little Ealgieraaetus morphnoidgsandfill), Scarlet Robin
Petroica boodang TSR & landfill), and Varied Sittelldaphoenositta chrysopterffSR &
landfill). One Rare or Threatened Australian PIEROTAP) tree species, Bendemeer White
GumeE. ellipticawas recorded in the TSR. One EEC occurs on the TGalRaWhite Box Yellow
Box Blakely’'s Red Gum Woodland (Box Gum Woodland)

The numbers of Narrow-Leaved Black Peppermint aadd@meer White Gum on the site are
small and confined to areas of the TSR that witl Im® directly impacted by the development.
Foraging habitat for the Eastern Bent-Wing Bat ogoon the study area. This bat roosts in
caves or man-made structures. However, there remly no roosting habitat suitable for this
species available on the site. Thus the proposeelaament will not have a significant impact
on local populations of Narrow-Leaved Black PeppetnBendemeer White Gum and Eastern
Bent-Wing Bat.

The location of the proposed access road througiT8R does not contain core Koala habitat.
The location of the proposed landfill operationsdaadoes not contain core or potential Koala
habitat. In March 2005, one Koala was recordedhenTiSR, but was not observed in 2009.
Evidence of Koala presence (scats and scratchesyagarded in the landfill footprint area in
2009, but the site is not primary habitat for Keala

It is concluded that the loss of habitat due togrmposed development will have a significant
impact on local populations of two threatened wandl birds (Diamond Firetail Finch and
Speckled Warbler) and two provisionally listed Bir(Scarlet Robin and varied sittella) that
have been observed on the proposed landfill fout@riea. Habitat lost to development on the
site will be offset by setting aside adjacent arefasimilar vegetation type that are likely to
respond to conservation measures which will permigyémprove biodiversity values of the
offset area (see Offset Management PI&GECCW has stated that an offset ratio of 3:1 is
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required. Therefore, the proposed development indllude an area of 40 ha of Stringybark

Woodland that will be set aside and managed fosemation to compensate for woodland lost
to development. An offset of 21 ha of cleared deembswill be set aside for conservation and

will be revegetated with locally sourced woodlangletand shrub species. The details of the
Offset Management are presented in a separatetrepor

Stringent controls will be put in place to ensunattthere is no discharge of contaminated
waters to the surrounding environment. These ctntrdll be in accordance with the NSW
DECCW Environmental Guidelines for Solid Waste Lfilled Management plans will be
implemented for on-site control of weeds and pesid to prevent their spread off-site.
Rehabilitation, landscaping and vegetation managéerp&ans will also be put in place to
maintain and enhance biodiversity values of the sihd to minimise adverse impacts on
threatened flora and fauna. Implementation of ttop@sed mitigation measures will minimise
onsite and offsite impacts on threatened biodityeesid will prevent any significant impacts on
the World Heritage listed Oxley Wild Rivers Natidbfark (4 km downstream of the proposed
new landfill).

In order to ensure effective implementation of theposed mitigation measures it is
recommended specific management plans be devetopaddress key potential impacts. The
recommended management plans are listed belowefsdealt with in other sections of the
Environment Assessment are marked with an*):

* Vegetation Clearing Protocol

* Native Fauna Management Plan

* Fire Management Plan

*  Weed Management Plan

* Pest Management Plan

» Disease Monitoring Protocol

* Dust Management Plan*

* Noise Abatement Plan*

* Pollution and Litter Management Plan*
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Table A. Format of the Flora and Fauna Assessment report following the guidelines set out in the DECCW
draft survey and assessment guidelines (DEC, 2004)

Section Content
Executive Summary A brief description of the study and its findings.
Definitions Explanation of technical terms used throughout réygort, including acronyms

and abbreviations.

1 Introduction An outline of the the legislative requirements, siamd objectives; a description
of the proposal; details: regional context; locatigeology, soils, landforms,
climate and disturbance history.

2. Methods Details the desktop and field survey methods engadyr the assessment:
outlining the consultation process, data sourd¢esselection of stratification
units, flora and fauna survey methods, habitatssssent, and data analysis
methods.

3. Results Summarises the findings of the study, includingdbiae surveys of the site and
targeted surveys to detect species, populationgemidgical communities listed
under the TSC Act and the EPBC Act, and describesyppe and condition of
habitats in and adjacent to the land to be affebjethe proposal.

4. Impacts & Assesses impacts of the proposal on flora and fameadiscusses measures| to
Mitigation Measures | minimise impacts.

5. Habitat Assessment | Assesses the value of vegetation communities doguon the site.

6. Threatened Species | An evaluation of the likelihood of threatened spsaccurring on the site.
Evaluation

7. Offsets An outline of agreed offsets and mitigation measuneluding proposed size of
offset area, vegetation type, and management aditiooffset areas.
8. Conclusion Discusses the results, including a summary of miiermation collected, and an

outline of agreed mitigation measures and compensatbitat offsets.

9. References Cites publications used in the report

10. Appendices Detailed information used in the report:

- Assessments of - assesses whether the proposal is likely to hasigréficant effect on threatengd
Significance biodiversity under the TSC and EPBC Act

- Survey Data - field survey species lists;

- Desktop search - NPWS Wildlife Atlas, Protected Matters Search IToo

results - Other information and guidelines referred toha teport.

- Additional

information
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Abbreviations

ADC Armidale Dumaresqg Council

CAMBA China-Australia Migratory Bird Agreement

CE Critically Endangered

CERRA Central Eastern Rainforest Reserves

DEC Department of Environment and Conservatidstglic)

DECC Department of Environment and Climate Chahgsoric)
DECCW Department of Environment, Climate Change \Afater (current)
DEH Department of the Environment and Heritagst¢nic)

DEWHA Department of the Environment, Heritage,t@&and the Arts (current)
DNR Department of Natural Resources (not current)

DWE Department of Water and Energy (current)

DoP Department of Planning

EA Environmental Assessment

EEC Endangered Ecological Community

EIS Environmental Impact Statement

EP&A Act  Environmental Planning and Assessment1&3t9
EPBC Act  Environment Protection and Biodiversity Conservathct1999
EPBC 2000 Environmental Protection and Biodiversity ConseimatRegulation2000

GIS Geographic Information System

GPS Global Positioning System

IUCN International Union for the ConservationNgture

JAMBA Japan-Australia Migratory Bird Agreement

LGA Local Government Area

MNES Matters of National Environmental Significan

NPWS National Parks and Wildlife Service (now BEE)

ROTAP Rare or Threatened Australian Plant (&8tgggs and Leigh 1996)

SEPP 44 State Environmental Planning Policy NumeProtection of Koala Habitat
SIS Species Impact Statement

sp. Species (singular)

spp. Species (plural)

subsp. subspecies

TSC Act Threatened Species Conservation 895
TSR Travelling Stock Reserve

var. variety
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Definitions

Abundance -means a quantification of the population of thecgggeor community.

Activity - has the same meaning as in Bmvironmental Planning and Assessment Act 1979.
Affected species means subject species likely to be affected byptbposal.

Biodiversity values- composition, structure and function of ecosystantsincludes (but is not
limited to) threatened species, populations antbgamal communities, and their habitats.

Conservation status is regarded as the degree of representationdpeeies or community in
formal conservation reserves.

Development has the same meaning as in BEvironmental Planning and Assessment Act
1979.

Director-General- means the Director-General of the Departmentairiing.

Groundwater dependent ecosystears ecosystems which have their species compositidn
natural ecological processes wholly or partiallfedeined by groundwater.

Locality - means the area within a 10 km radius of the stuelg.a

Offsets -agreed actions that are undertaken to countentalde adverse impacts of approved
development. In relation to biodiversity, offsetians provide a mechanism to compensate for
loss of biodiversity values in one area by actilzewhere

Putrescible waste general solid waste .that do not contain free tiq(e.g. organic waste from
household, council litter bins, manure, night stisposable nappies, incontinence pads,

sanitary napkins, food waste, animal waste, dewdtgrit or screenings from sewage treatment
systems).

Region —means the same meaning as that contained in theAT&@hich is a bioregion
defined in a national system of bioregionalisation.

Study area s the subject site and any additional areas tiealilkely to be affected by the
proposal, either directly or indirectly.

Subject site means the area that is proposed for developmentfact

Subject species means those threatened and significant species|aiimms and ecological
communities that are known or considered likelptour in the study area.

Threatening process has the same meaning as that contained in the T§®dwever is not
limited to key threatening processes.

Threatened species For the purposes of this report the term ‘threatlenpecies’ refers to
species, populations and ecological communiti¢ésdigy the TSC Act and EPBC Act.

EnviroAg Australia Pty Limited © 2010 Page vii




Flora and Fauna Assessment

Table of Contents

1. Introduction
1.1 Legislative Context
1.2 Aims and Objectives
1.3 Proposed Development
1.4 Location
1.5 Local Context
1.6 Site History
1.7 Site Description
1.7.1 Landform
1.7.2 Climate
1.7.3 Hydrology
1.7.4 Geology and Soils
1.7.5 Vegetation
1.7.6 Disturbance History
1.7.7 Habitat Overview
1.7.8 Habitat Connectivity
2.  Methods
2.1 Information Sources
2.2 Field Investigations
2.3 Flora
2.4 Fauna

3. Survey Results

3.1 Limitations of the Survey
3.2 Flora
3.3 Condition of Proposed Clearing Areas
3.4 Fauna
3.4.1 Birds
3.4.2 Mammals
3.4.3 Amphibians
3.4.4 Reptiles
4. Impacts and Mitigations Measures
4.1 Potential Impacts of the Proposed Development

EnviroAg Australia Pty Limited © 2010

4.1.1 Habitat loss

4.1.2 Impacts on aquatic habitats and groundwater depeegasystems
(GWDE)

4.1.3 Vegetation Clearing and Relocation of Log Piles
4.1.4 Fire

4.1.5 Fragmentation, edge effects and reduced connactivit
4.1.6 Weeds

4.1.7 Pest Animals

Report No 22678.31292

© © © O ~N~N A~ DN WNPFP PP

L =
kR O O

20
20
20
20
21

23
23
23
26
29
29
29
29
29

31

31

33

34
34
35
36

Page viii

31

33



Flora and Fauna Assessment

Report No 22678.31292

4.1.8 Disease 36
4.1.9 Increased abundance of undesirable native species 6 3
4.1.10Traffic 37
4.1.11Dust 37
4.1.1Noise 37
4.1.1Frosion and Sedimentation 37
4.1.14Pollutions, Litter & lllegal Dumping 38
5.  Habitat Assessment 39
5.1 Habitat Quality 39
5.1.1 Large Trees 39
5.1.2 Dead Trees (Stags) and Dead Wood (Logs) 39
5.1.3 Understorey 40
5.1.4 Weeds 40
5.1.5 Recruitment 41
5.1.6 Patch Size 41
5.1.7 Connectivity / Landscape Value 41
6.  Threatened Species Evaluation 44
6.1 Threatened Flora 44
6.1.1 Potentially Occurring Threatened Flora 44
6.2 Threatened Fauna 53
6.3 Threatened Fauna with a Final Determination Pending 53
6.3.1 Potentially Occurring Threatened Fauna 54
6.4 SEPP44 (Koala Habitat Protection) Assessment 63
6.4.1 Background Details 63
6.4.2 Koala Assessment 63
6.5 Endangered Populations 66
6.6 EPBC Act Migratory Species 66
6.7 Threatened Ecological Communities 68
6.8 Key Threatening Processes 71
6.8.1 Clearing of Native Vegetation 71
6.8.2 Loss of hollow-bearing trees 72
6.8.3 Removal of dead wood and dead trees 74
6.8.4 Anthropogenic climate change 74
6.8.5 Competition and grazing by the feral European Rabbi 74
6.8.6 Predation by the European red F¥klpes vulpes 75
6.8.7 Competition from feral Honey BeeAgis mellifera L) 75
6.9 Recovery Actions 76
7.  Conclusion and Recommendations 81
8. References 83
9. Appendices 88
EnviroAg Australia Pty Limited © 2010 Page ix




Flora and Fauna Assessment Report No 22678.31292

List of Tables

Table 1. Study Area Details 4
Table 2. Flora and Fauna Survey Effort and Wedftoerditions 22
Table 3. Quadrat Survey. Site condition (20 x 5plat) 18 September 2006 28
Table 4. Current landscape cover values withinimgryadii from the site of the proposed

new landfill pit 42

Table 5. Evaluation of rare or threatened floralemtify species with potential habitat on
the study area. 46

Table 6. Evaluation of threatened fauna to iderdjfgcies and populations with potential
habitat on the study area. 55

Table 7. Evaluation of provisionally threatenediaPreliminary Determination; TSC
Act — Vulnerable) to Identify species with potehtiabitat on the study area. 62

Table 8. Location and signs of Koalas at the sitdavember 2009 (GDA 94, Zone 56 J) 64
Table 9. Primary, secondary and Stringybarks/supghgary species of Koala food trees

recorded within the Koala Management Area No. 4r{hern Tablelands). 65
Table 10. EPBC migratory and listed marine spettiasmay occur within a twenty

kilometre radius of the study area. 67
Table 11. Threatened Ecological Communities inNbe& England Tableland Bioregion

(DEH 2008, NPWS 2006) 69
Table 12. Key threatening processes listed undef8C Act and EPBC Act (*) 71
Table 13. List of hollow based species recordathitabases within 10 km of the site 73
Table 14. Flora species observed at the studyar@April 2005, 15 October 2005 and 18

September 2006. 128
Table 15. Birds observed on the study area on 29-30 March 2005, 18-19 October

2005, 18 September 2006 and 23-24 November 2009. 134
Table 16. Mammals detected at the study area @02@arch 2005, 18-19 October 2005,

and 18 September 2006. 136
Table 17. Microbat call attributes used to distinguish between species. 2006. 137
Table 18. Frogs detected at the study area on 28&86h 2005, 18-19 October 2005, and

18 September 2006 137
Table 19. Reptiles detected at the study area é802@arch 2005, 18-19 October 2005,

and 18 September 2006 137
Table 20. List of birds recorded historically iret&ara TSR (Birds Australia Records) 144
Table 21. Soil Landscapes of the Armidale 1:100808et Report (King in prep) 171

EnviroAg Australia Pty Limited © 2010 Page x




Flora and Fauna Assessment Report No 22678.31292

List of Figures

Figure 1. Location of proposed new landfill sit@sing Waterfall Way, Gara River and

Oxley Wild Rivers National Park 5
Figure 2. Aerial photograph showing the local caht# the proposed new landfill site 6
Figure 3. Indicative concept layout and landfilbfprint of the proposed development
(provided by AECOM) 7
Figure 4. Vegetation communities on the proposedflt site 13
Figure 5. NPWS key habitats and corridors eastrafidale 19
Figure 6. Map showing locations of observed thmedeflora species 27
Figure 7. Map showing locations of observed thmeedefauna species and the locations for
owl call playback 30
Figure 8. 550m and 1750m radii from the approxincatetre of the proposed operational
area 43
Figure 9. Eastern Bent wing Baflihiopterus schreibersii oceanensis) 139

Figure 10. Eastern Bent wing Batifiopterus schreibersii oceanengfsll call sequence. 139

Figure 11. Gould's Wattled BaChalinolobus gould)i 140
Figure 12. White-striped Freetail Batyctinomus austral)s 140
Figure 13. Long-eared Bdtlyctophilus spp.) 141
Figure 14. Large Forest Bat¢spadelus darlingtoni) 141
Figure 15. Little Forest BaWspadelus vulturnus) 142

Figure 16. NPWS Wildlife Atlas —Threatened Floraamled within 20 km of study site 151
Figure 17. NPWS Wildlife Atlas —Threatened Faur@rded within 20 km of study site 152

List of Appendices

Appendix A. Assessment of Significance — TSC Act Listed Species 89
Appendix B. Assessment of EPBC Matters of National Environnleignificance 111
Appendix C. Flora Survey Results 127
Appendix D. Fauna Survey Results 133
Appendix E. Frequency vs Time Graphs for Recorded Microbats 138
Appendix F. Birds Australia Records — Gara TSR north of WatkEYiay 143
Appendix G. Atlas of NSW Wildlife Records within a 20 km radiakthe Study

Area 147
Appendix H. EPBC Protected Matters Search with a 20 km raditiseoStudy Area 153
Appendix . TSC Act — Box Gum Woodland EEC Identification 162
Appendix J. EPBC Act — CE Ecological Community — Box Gum Woadla 166
Appendix K. Soil Landscapes of the Study Area 170
Appendix L. Codings for ROTAP Plants 172

EnviroAg Australia Pty Limited © 2010 Page xi




Flora and Fauna Assessment Report No 22678.31292

1. Introduction

E.A. Systems was engaged by AECOM on behalf of dahei for Armidale Dumaresqg Council
to conduct a flora and fauna and habitat assessofight proposed new regional putrescible
landfill site, 12 km east of Armidale (Figures 1-3)

1.1 Legislative Context

The proposed new landfill development will be assdsunder Part 3A of the NSW
Environmental Planning and Assessment &R&A Act 1979) for major infrastructure. The
Environmental Assessment (EA) for the Armidale Regl Landfill is being prepared to
comply with the original Director General's Requirents (DGRs) under Section 75 of the
EP&A Act 1979 issued on the ®®ctober 2005 (DoP 2005) and the revised DGRs issne
the 20" November 2008 (DoP 2008). The revised DGRs se& outmber of policies, guidelines
and plans to be considered for the biodiversitgsssient process:

e Environmental Protection and Biodiversity Conseiwat Act 1999 — Guide to
implementation in NS\iDoP 2000);

e Environmental Protection and Biodiversity ConseimatRegulation 2000 Schedule 4
(Austlii 2000a);

» Draft Guidelines for Threatened Species Assess(D&EE€ 2004);

* NSW Groundwater Dependent Ecosystem P@idyR 2002);

* Policy and Guidelines for Fish Friendly Waterwayo€singgDPI 2003); and

» State Environmental Planning Policy No. 44 — Kodabitat Protectim (Austlii
2000Db).

1.2 Aims and Objectives

The primary aims of the flora and fauna assesssteity for the Armidale Regional Landfill
proposal, as it relates to biodiversity assessmegeate developed after consultation with the
Department of Environment and Conservation (DEC bd#CCW) following a planning focus
meeting on 9 June 2005.

The five main aims of the biodiversity assessmesisat out below:

1. Establish the area, character and conservationevalu existing ecosystems and
dependent species to be impacted either direcitydimectly by the proposal;

2. Consider the significance of all potential impaaotshe regional context;

3. Provide detailed information regarding the measueegiired to minimize impacts to
natural and biological values on the proposed i ritie;

4. Ensure that any revegetation activities to be ualen on the site involve the use of
locally prevalent species. Stock should be growamfiseed collected on site or in the
immediate vicinity of the site, in the case of dgpecthat may have occurred in
vegetation communities found on the site; and

5. Provide as much initial detail as possible of tloet ©f compensatory offset area
envisaged by the proponent. The final parameteisdatails of appropriate offset to be
negotiated following discussion with DECC, the moent and its consultants during
the EA process.

The revised DGRs (DOP 2008) for the key issue adliversity include addressing:

* Impacts on threatened species, populations, antbgical communities and their
habitats;
» Impacts on aquatic habitats and groundwater deptedesystems;
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» Proposed biodiversity offsets and management; and
* Weed management, including potential risks to thieypWild Rivers National Park.

In addition, the assessment considered the imgaitteoproposed development on matters of
national environmental significance listed undez bommonwealtfEnvironment Protection
and Biodiversity Conservation Act 19@9PBC Act).

An assessment of potential Koala habitat was uakient to satisfy the requirements for State
Environmental Planning Policy (SEPP) 44 - Koala ikttProtection.

In order to address these aims and objectives ldapeseview and on-site field investigations
were undertaken to assess direct and indirect itapaicthe proposed landfill on threatened
species and other significant biodiversity values.

The flora and fauna survey included

- Baseline surveys of the site to detect speciesylpipns and ecological communities
listed under theThreatened Species Conservation Act 199SC Act) and the
Environment Protection and Biodiversity Conservatfect(EPBC Act); and

»  Description of the types and conditions of habiiatand adjacent to the land to be
affected by the proposal.

The flora and fauna assessment included:

- Preparation of a list of threatened species, poipuak or ecological communities, or
their habitats, that may occur on the site;

« Application of the “Assessment of Significance” \{ge part test), to any threatened
species, populations or ecological communities doum with potential habitat, on the
study area, in accordance wibraft Guidelines for Threatened Species Assessment
(DEC 2004), theThreatened Species Assessment GuidelP&CC 2007) and the
Significant Impact Guidelines and Matters of Natib8ignificanc DEH 2006b); and

« An assessment of the impact of the proposed demmop on matters of national
environmental significance listed under the EPBE #999.

The format for this assessment follows the sugdestricture outlined in the working draft
Threatened Biodiversity Survey and Assessment: éhunigls for Developments and Activities
(DEC 2004).

1.3 Proposed Development

Armidale Dumaresq Council (ADC) is planning to ctoast a new regional putrescible landfill
facility to replace the existing facility on Longv@mp Road, which is almost at capacity. The
existing Waste Transfer Station at Long Swamp Raeidldcontinue to operate as the receiving
and recycling station for the new facility. The néamdfill will have the capacity to accept
approximately 15,000 tonnes per annum of solid evéstm the Armidale Dumaresq, Uralla,
Walcha and Guyra Local Government Areas. The ldnafil accept waste for approximately
50 years.

There will be no direct public access to the pregosew landfill site. Waste will continue to be
received and processed at the existing waste @agsition on Long Swamp Road, with non-
recyclable wastes being compacted and transpartie: thew facility.

The concept design of the landfill will be prepared accordance with the DECCW
Environmental Guidelines for Solid Waste Landfi{s996) and new guidelines on Waste
Immobilisation (Waste Classification Guidelines 8D0A preliminary indicative concept layout
of the facility is shown in Figure 3.
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The estimated total area for the operational landfill site including buffers and access routes is
approximately 86 hectares. The landfill will be developed in stages to minimise the area of land
disturbed by land filling at any one time. The landfill will be divided into five cells which will
each take approximately 10 years to fill with waste.

The following works will be undertaken as part of the initial construction phase of the landfill:

e Construction of the access road, to enable access to the site from Waterfall Way
approximately 1 km south of the highway;

e Installation of services, such as power and communications;

e  Construction of amenities such as a site office, toilets and shed;

e Construction of a temporary leachate pond, to allow for the storage of contaminated
water;

e Construction of a temporary sedimentation pond, to prevent rainwater containing
sediments from contaminating the surrounding environment, in particular the Gara
River;

e  Preparation of the first landfill cell; and

e Fencing, landscaping and planting of trees and shrubs.

During the operation of the landfill, the waste will be placed in layers and compacted to
minimise the space used and to stabilise the landfill. The placement of waste will be monitored
at all times to ensure that no liquid, hazardous or medical waste is placed in the landfill. At the
end of each day, the waste will be covered by a layer of material to reduce pests and vermin,
suppress odour, decrease litter being generated, minimise the risk of fire and reduce the amount
of rain water contained in the landfill. A truck wheel wash will be installed to remove dirt from
trucks before they leave the landfill site.

Prevention of water pollution is one of the key environmental goals of the proposed landfill. No
contaminated water, such as water which has come into contact with waste (leachate), will be
discharged to the surrounding environment. To prevent groundwater pollution a barrier system
will be installed at the base of the landfill. Bunding will be used to prevent surface water from
entering the landfill.

Leachate will be collected from the landfill and managed using a strategy which may include a
combination of a) evaporation in the leachate pond; and b) re-injection into the landfill.

Once land filling of waste has ceased within each landfill cell, it will be closed and rehabilitated.
The surface of the landfill will be covered by a capping layer, which will act to prevent
rainwater from entering the landfill and control landfill odour and gas. The surface of the closed
landfill will be rehabilitated and monitoring of the landfill will continue in accordance with
conditions set by the DECCW. The landfill will involve the filling of part of a natural valley to
form a final landform which blends in with the existing environment.

1.4 Location

The study area is located approximately 12 km east of the Armidale CBD along the Waterfall
Way within the New England Tablelands Bioregion and in the Macleay River catchment. The
study area consists of portions of two properties Sherraloy (approximately 33 ha) and Edington
(approximately 310 ha) and a 30 ha portion of the Gara Travelling Stock Reserve (TSR). It is
proposed to develop approximately 86 ha of the study area for the new landfill facility. Of these
86 ha, the footprint area of the landfill and associated infrastructure will occupy approximately
20 ha and the remaining area will be used as an offset area to mitigate the effects of the
necessary clearing (see Offset Management Plan).
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The approximate centre of the study area is locate& 30 33’ 30" and N 1547 30"
(383400E 6619000N AGD 1966 AMG Zone 56J) on thégrblve 1:25,000 Topographic Map
sheet 9236-1N (Figure 1). Summary details of tlwation of the study area are presented in
Table 1.

Table 1. Study Area Details

Attribute Description

Bioregion New England Tablelands

Catchment Northern Rivers (Gara and Macleay Rivers)
L.G.A Armidale Dumaresq

Parish / County  Gara / Sandon
Property name, ‘Sherraloy Lot 2 DP 253346, Lot 1 DP 820271

Lot and DP ‘Edingtori Lot 1 DP253346
‘Gara TSR Lots 7003 and 7004 DP 1060201
Zoning Rural 1(A)

1.5 Local Context

The local context of the proposed new landfill sggresented in Figure 1 and Figure 2. The
proposed landfill site is on portions of two rutaldings, Sherraloy and Edington that are
primarily used for sheep and cattle production entiounded on three sides by other rural
properties and on the fourth (northern) side byGlaea TSR along Waterfall Way. The general
area for the proposed footprint of the landfiles# located on the northern portionSiferraloy
amongst a stand of Stringybark regrowth (Figureu3) northwestern boundary Bfington
through pasture. The proposed footprint is locajgoroximately 1.0 km west of the Gara River,
and approximately 4 km north-north-west (i.e. ugestn) of the Oxley Wild Rivers National
Park. The Oxley Wild Rivers National Park is listea the Register of World Heritage sites. It
is part of the Gondwana Rainforests of AustraliadWNEERRA (Central Eastern Rainforest
Reserves Hastings-Macleay group) in recognitiorthef extensive dry rainforest that occurs
within gorges in the park. The gorge country ansbeimted habitats support a high level of
biodiversity that includes many threatened or sgrecies of plants and animals.

1.6 Site History

The properties ofSherraloy and Edington are used primarily as grazing enterprises. Both
properties have been substantially cleared foriggazapart from a patch of Stringybark
Woodland that occupies the northern sectioBludrraloyand extends east inEdington Dead
timber from past thinning of the Stringybark Woadlahas been pushed into pilesSimerraloy.
Pasture on the study area is dominated by natiéssgs. There has been some pasture
improvement on the land around the dams which bas Bown to clover.

The portion of the Gara TSR between the old highamy the re-alignment of Waterfall Way is
a well vegetated roadside strip. Since early lastury (and possibly earlier) this land has been
reserved for travelling stock and has been pratefttam severe forms of disturbance such as
broadscale clearing and set stocking rates. Ibbaa subject to occasional grazing by travelling
domestic stock but remains relatively undisturbBae remains of the old highway road-base
have been ripped a number of years ago and nowosup@me regrowth of shrubs and herbs,
but few trees. The vegetation community within thi8R is an excellent example of the
endangered ecological community (EEC) listed uriderTSC Act 1995 ag/hite Box-Yellow
Box-Blakely's Red Gum Woodland (Box Gum Woodlaitd)s also listed as a critically
endangered (CE) communitWhite Box-Yellow Box-Blakely’s Red grassy woodlzmad
derived native grasslands (Box Gum Woodlanmjer the Commonwealth EPBC Act 1999.
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Figure 1. Location of proposed new landfill site showing Waterfall Way, Gara River and Oxley Wild Rivers
National Park
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Figure 2. Aerial photograph showing the local context of the proposed new landfill site
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Figure 3. Indicative concept layout and landfill footprint of the proposed development (provided by
AECOM)

1.7 Site Description

1.7.1 Landform

The study area spans a number of landforms. TheN#ldtWay highway runs east-west and
down an east facing simple slope towards the GarerRAccess to the proposed landfill site
will leave the Waterfall Way at some point mid sp@and cross a ridge top in the Gara TSR
before descending down a simple slope to the sdutthe base of this south facing slope are
two gullies that merge to form a single, eastelbyving drainage that joins the Gara River
approximately 1.0 km to the east. An area of fattends to the south of these gullies for
approximately 500 m before rising into a north facslope. The footprint of the proposed void
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and fill area for the landfill is likely to primdyi occupy the mid to upper reaches of the north
facing slope.

The study area ranges between 950 and 1,020 m aesavéevel. The gradient of the south
facing slope down which the access route must pasges from 6% to 21%. The gradient
across the gullies and flats (measured in a doeastrdirection to the junction with the Gara
River) is between 1 and 2%. The gradient of thehndéacing slope upon which the actual
landfill operational area will potentially be plates approximately 11%. The proposed location
of the landfill area is likely to be placed in thpper part of the slope. This will minimise the
volume of run-on that may otherwise flow onto thedfill operational area. Local relief and
contour heights in the vicinity are shown in Figare

1.7.2 Climate

Climate data have been obtained from the BureaMdeaitorology (Armidale Airport: Station
No. 562238; and University of New England: Stathm 056037).

«  Average annual rainfall is 832 mm per annum.

¢ Mean monthly minimum temperatures range front©.8uly) to 14C (June).

«  Mean monthly maximum temperatures range froifCl@uly) to 27C (January).
«  Average number of frost days is 97 per annum.

1.7.3 Hydrology

The Gara River flows from north to south along #astern boundary didington The river
frontage extends approximately 2,500 m along tlogpenty boundary. The minimum distance
between the Gara River and the potential site foutfor the landfill is 1,060 m.

Two intermittent drainage lines flow ontedingtonfrom the western neighbouring property
StrathavenThese drainage lines flow onto the site from esbgtand south westerly directions
for approximately 300 m before they merge to forsirgle gully that intermittently flows east
a further 1,300 m acroggingtonuntil it joins the Gara River at the north-westeamner of the

property.

Seven small farm dams are scattered acdbssraloy and two small farm dams are present on
Edington The preliminary footprint area for the landfihdhassociated buffers contains two of
these dams.

The Gara catchment is a major catchment in thel lacsa. The Gara River runs into the
Macleay River that eventually reaches the oceafiria Bay near South West Rocks and
Kempsey in northern NSW. The mid and lower reaatfethe Gara and Macleay rivers are
characterised by deep and extensive gorge systesmdarm part of the Oxley Wild Rivers

National Park and the Central Eastern RainforeseRes World Heritage Area. The Gara
River descends into a gorge approximately 4.3 kuthssouth-east of the landfill site in Oxley
Wild Rivers National Park. The distance along tiverbed between the closest point to the
landfill site and the Oxley Wild Rivers NationalrRas 8.8 km. Commissioners Waters flows
into the Gara River from the east at a point 80@reseupstream of the Oxley Wild Rivers
National Park (Figure 2).
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1.7.4 Geology and Soils

The most recent and comprehensive soil surveyenéiba is that undertaken by the Department
of Natural Resources and is currently in draft cdpy King, D.P. (in prep 2006), Soil
Landscapes of the Armidale 1:100 000 Sheet Repepartment of Natural Resources, Sydney.
The proposed landfill site occurs predominantlyhimttwo soil landscape groupArgyle and
Middle Earth A small section of the site, located along thairtige gullies, is classified as
Commissioners Water#\ description of the soil types present on thedgtarea is given in
Appendix K.

1.7.5 Vegetation

The vegetation survey identified five distinct coomities on the study area, as shown in Figure
4,

Community 1 —Stringybark Woodland advanced regrowth

This partially cleared woodland occurs in the seuthsection of the site and is dominated by
re-growth New England StringybarEcalyptus caliginogaand occasional Yellow Boxg(
melliodorg. Most of the trees are less than 16 m high assl fkan 50 cm diameter at breast
height (DBH) The shrub layer is sparse and de$@tary grazing, the ground layer is relatively
diverse with a number of native grasses and hedoscspecies (Plates 1 and 2). This
Stringybark community is common and widespreadhia New England region, although
endemic to the region.

Community 2 — Cleared grasslands

Cleared grassland occurs in the northern half ®fpttoposed development dominated by native
grasses such as Slender Rats Tail Gr&rpbolus crebgr Blown Grass l(achnagrostis
avenaceus Red-Leg GrassBpthriochloa macry Couch Cynodon dactylon and Small
Lovegrass Eragrostis leptostachya(Plates 3 and 4). This community is common and
widespread on private land, but generally in a egvazed condition.

Community 3 — Sedgeland

Sedgelands occupy the shallow drainage lines rgrhirough the grassland. This community is
dominated by Tall SedgeCarex appresga Umbrella SedgeQyperus eragrost)s Paspalum
(Paspalum dilatatum and Pinrush Juncus usitatys The sedgeland intergrades with the
grassland forming areas of grassy sedgeland orotier lying land (Plates 5 and 6). This
community is common and widespread in low-lying gaareas, but on private land is generally
in a heavily grazed condition.

Community 4 — Wetland (dams)

The farm dams on the site support an artificiabaddage of wetland plants. Around the waters
edge are moisture loving species such as Tall Sétigerella Sedge, Water Coudhaspalum
distichunm) and Spreading KnotweedPdrsicaria prostraty, while in the water itself are
Ribbonweed Vallisneria giganteaand Swamp Lily Qttelia ovalifolig) (Plates 7 and 8).

Community 5 Box Gum Woodland
Box Gum Woodland occurs on the Gara TSR that asgljthie northern boundary of Edington.
This community is classed as an EEC under the T$C 1895 White Box-Yellow Box-

Blakely’'s Red Gum Woodland} also meets the definition of the EPBC Actdi$tCE Box
Gum Woodland community.
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Vegetation on the Gara TSR is in good conditionhwitany species sensitive to grazing
pressure present which were absent from the grhlmeks. The TSR vegetation consists of
New England StringybarkEucalyptus caliginoga Yellow Box E. melliodorg, Blakely's Red
Gum (. blakely), Apple-Topped BoxE. bridgesiang Bendemeer White Gunk( elliptica)

and Narrow-Leaved Black Peppermiti. (nicholl). The shrub layer is mostly sparse with
occasional plants of Spiny Parrot Pdaillvynia sieber), Chinese Lespedez@ espedeza
junceg and Peach Heatliésanthe strigoga The ground layer is dominated by native grasses
such as Kangaroo Grasghémeda austral)gPlates 9 and 10).

1.7.6 Disturbance History

The site has been disturbed by clearing, graziregdninvasion and the impact of introduced
animals, particularly Rabbits, which were presarthie southern section of the site in very high
numbers.

Apart from the area within the TSR, the site hasnbeompletely cleared over time, with some
areas returning to advanced regrowth of New Engl8tihgybark and Yellow Box. On
Sherraloy andEdington,83% of the land is cleared pasture and 17% suppatches of light

to medium dense woodland. A few large Blakely’s &dn Eucalyptus blakelyitrees remain

in the south west corner @dington but these trees are in generally poor healthwistyp
evidence of dieback, and do not appear to provige habitat value. There are some standing
stags across the cleared areas of the site. Byastnizegetation on the TSR appears to be
relatively intact and disturbance from clearingnmimal. However, a small area of the eastern
section of the TSR has been partially cleared qmbars to be a disused access area. Other
recurring disturbance factors observed in the T8fnd the field surveys include dumping of
rubbish (building materials, etc), removal of dewsbd for firewood collection, and cutting of
green timber for fence posts.

A total 28 introduced plant species were recordegasture and partially cleared woodlands on
Sherraloyand Edington More than half (16) of these species were alsorded on the TSR.
The majority of the study area was showing impdias heavy grazing at the time of the
survey, with many bare and eroded areas scattenedgst the grassland. The pasture remains
mostly native and reasonably diverse. There has beme pasture improvement around the
dams with clover sown a few years ago. The gradsda@as oEdingtonhave historically been
treated with super-phosphate fertilizer, but tras hot occurred o8herraloy Grazing impacts
from domestic stock were notably absent from th& E8ction of the study area.

Felled timber in the Stringybark Woodland 8herraloyin the southern section of the study
area had been pushed up into piles between 10Gapea2s ago (see Plate 2). The density of log
piles in the Stringybark Woodland ranged from 11 Topiles per hectare. These log piles were
providing refuge to an extremely high populationR#bbits. Rabbits are likely to contribute
significantly to the heavy grazing pressure beirgegienced on the study area. Fox numbers
are likely to be high as a result of the abundaaitdi® population. A number of log piles are
also infested with large Blackberry bushes.

1.7.7 Habitat Overview

The overall habitat value of the site is moderates habitat value of the TSR is high while the
habitat value of the grazed areasEafingtonand Sherraloyis low to moderate. The ground
cover had a moderate diversity of species, howVerd been heavily grazed and there was an
almost complete lack of shrub cover. Little surfat@mass remains as habitat for native fauna
species. Parts of the study area have comparately tree cover, however diversity of tree
species is low, consisting mainly of fragmentedhdsaof advanced New England Stringybark
regrowth. The wooded area is utilised by two speaé threatened woodland birds, the
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Speckled Warbler Ryrrolaemus saggita)aand the Diamond Firetail FinctSiagonopleura
guttatg. A Little Eagle nest was also observed in tha§ytbark Woodland.

The wooded area of the subject site also containgenous log piles resulting from clearing 10
and 20 years ago (Plate 2). Although these logspimvide potential habitat for ground
dwelling native fauna, particularly reptiles, thajso provide shelter for high densities of
Rabbits, Foxes, feral Cats and Blackberries.

There are few hollow bearing trees on the subjéet(sot including the TSR) but some isolated

living and dead trees containing hollows remaimpamts of the cleared area of the grazed site.
Scattered rock outcrops occur on the northern guodf the grazed area. There are two small
intermittent water courses entering the site frém west that converge to form a gully that

flows to the east until it joins the Gara River.eTgully has generally low habitat value due to
the paucity of riparian vegetation and lack of pmment pools of water. Dams provide

permanent — semipermanent water however the lafiingk vegetation and impacts of grazing

and trampling up to the water’s edge reduce thagiitht value.

On the TSR, mature trees, some bearing hollows aamalthy shrub and understorey are
present. The area contains scattered rock outthapsre likely to provide habitat for reptiles.

Beside the old portion of the highway and along sahthe dirt tracks in the TSR there is a
scattering of debris and rubbish such as old &l&s$ tins that are also likely to provide habitat
for ground dwelling fauna.

1.7.8 Habitat Connectivity

The study area is located 5.5 km east-north-ealteofmbota Nature Reserve, 4.2 km south-
east of the Yina Nature Reserve, and 4 km nortthnaest of Oxley Wild Rivers National
Park. The land between the study site and thesgenedserves and the national park is largely
cleared and used for grazing livestock, howeverettage scattered fragments and patches of
woodland that, taken together, form a network afinetivity. Some of these fragments are
visible in the aerial photo shown in Figure 2.

Species that require continuous forested areadilely to disappear from areas that are
severely fragmented. These isolated remnants otllaod provide potential habitat to enhance
connectivity of wildlife populations and help sorsgecies to overcome the consequences of
habitat fragmentation (Wilson & Lindenmayer 199R)us every patch of woodland in this area
potentially plays an important role in facilitatimdjssemination of propagules and genetic
material of native fauna and flora that helps tantaén viable populations within the local area.

The study area is close to two major corridors Fegs) identified by the NPWS Key Habitat
and Corridor mapping project (NPWS 2006). The “GReamnant Sub-regional Corridor” that
links Gara River and Midas Gully passes 2.7 knhtodast of the study area. The “Mt Killalee
Regional Corridor” that links Booroolong Nature Beg and Tilbuster Ponds passes 7.6 km to
the north-west of the study area. The area of Bom@Voodland in the TSR beside Waterfall
Way is identified as “key habitat” by the NPWS Kidgbitat and Corridor mapping project.

The fragments of Stringybark Woodland on the sautlsection of the study area form part of
an intermittent east-west band of similar woodlpatthes in the local area. The nearest sizable
remnants of woodland are located 350 m to the aadt350 m to the west of woodland patches
on the study area. The Box Gum Woodland on theheomtpart of the study area is located
approximately 900 m north of the Stringybark fragise The nearest woodlands south of the
site, not within the subject site, include narrgparian woodland along parts of the Gara River
and Commissioners Waters. These patches of woodayg provide potential habitat to
enhance connectivity of wildlife populations in toeal area and possibly connecting to Oxley
Wild Rivers National Park 4.3 km to the south & g#tudy area.
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Low woodland of New England Stringybark.(caliginosa and Bendemeer White Gurk.(
elliptica) is recognised as a significant community in thde® Wild Rivers National Park
management plan. Bendemeer White Gum is locallyn@dot in parts of the Northern
Tablelands but restricted to higher altitudes. Begw England Stringybark and Bendemeer
White Gum occur on the TSR in the study area. NodBeneer White Gum was recorded in the
Stringybark Woodland in the southern section ofghaly area. New England Stringybark and
Bendemeer White Gum occurring in the study area owgribute to genetic diversity to this
significant community via habitat corridor linkagés similar communities in Oxley Wild
Rivers National Park.
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Figure 4. Vegetation communities on the proposed landfill site
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Plate 1. Community 1 — Stringybark Woodland — grassland interface

Plate 2. Community 1 — Stringybark Woodland — showing pushed up log piles
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Plate 3.  Community 2 — Cleared grassland — isolated stag and paddock trees in distance

Plate 4.  Community 2 — Cleared grassland — with isolated paddock tree
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Plate 5. Community 3 — Sedgeland — close up view

Plate 6. Community 3 — Sedgeland — darker patches in mid-ground
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Plate 7. Community 4 — Wetlands — farm dam with stock trampled edges

Plate 8. Community 4 — Wetlands — farm dam in low lying grassy-sedgeland
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Plate 9. Community 5 — Box Gum Woodland — low regrowth on old Grafton Way road base in
foreground

Plate 10. Community 5 — Box Gum Woodland left of fence, cleared grassland right of fence
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Figure 5. NPWS key habitats and corridors east of Armidale
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2. Methods

In order to assess the impacts of the proposedillabiddiversity values in the local area a
desktop database review and field investigationgwadertaken on the subject site.

2.1 Information Sources

Records of flora and fauna within 20 km of the gtadea were obtained from the National
Parks and Wildlife Service (NPWS) Wildlife Atlas tietermine if any threatened species had
been recorded at the study area or in a similar itdtabin the district
(http://wildlifeatlas.nationalparks.nsw.gov.au/)p@endix G).

The EPBC Protected Matters Search Tool was alsesaed to determine if any Matters of
National Environmental Significance are likely tocar within a 20 km radius of the study area
(http://www.deh.gov.au/erin/ert/epbc/index.htmlpf@endix H).

A list of birds previously recorded in the adjac&dra TSR north of the Waterfall Way was
obtained from Birds Australia (Appendix F).

The list rare or threatened Australian plants (R®T#pecies: Briggs & Leigh 1996) was
consulted, to identify any plant species that maydeally significant, although not necessarily
listed as threatened under the relevant legislation

2.2 Field Investigations

Desktop review of topographic maps and aerial girajohs was used to help determine
stratification units for the field surveys. Strati#tion units for this study corresponded with
vegetation communities on the subject site, Figrd he intensity of survey effort was tailored
to the size and complexity of each stratificatianit.uField surveys were conducted in seasons
which are appropriate for detecting the majorityaofa.

The purpose of field investigations were to systigally survey the study area and to fill in
any information gaps identified from the prelimipatesktop investigations. The field surveys
were designed to target threatened biodiversityclwvhinay occur in the area, to identify
potential habitat for these species, and to deterrifie likelihood of their presence and how the
proposal will impact upon them.

2.3 Flora

The site was surveyed for flora in autumn and imngpin 2005. Dr Lachlan Copeland and Ms
Sally Egan completed the autumn flora survey on@ilA22005 and Dr Lachlan Copeland
completed the spring flora survey on 15 October52@Dn each occasion an assessment of
vegetation communities and significant flora spgei@s conducted using a Random Meander
search (Cropper 1993).

The purpose of the flora surveys was to:

« Obtain an understanding of the plant communitieghie survey area and identify
community boundaries;

. Define community structure;

- List the species present on the site;

« ldentify the potential distribution of threatenddmis and record inconspicuous species;
and

»  Obtain opportunistic flora records.
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An additional survey in September 2006 was undertdky Dr Elizabeth Broese to assess the
current condition of the areas proposed for clegactivities for the landfill development. This
survey entailed (20 x 50) nested quadrats consist@éh the Native Vegetation Regulation
2005 Environmental Outcomes Assessment MethodologyR3005) and random meander
targeted searches for threatened species.

A number of condition variables were recorded teeas current site condition of remnant
woodland areas that are proposed to be cleared the TSR access route, Waterfall Way
turning lane for the landfill access and the lahdiperational area. These variables included
native plant species, native over-storey coverivaamid-storey cover, native ground cover
(grasses), native ground cover (shrubs), nativargt@over (other), exotic plant cover, number
of trees with hollows, overstorey regeneration, emgth of fallen logs.

2.4 Fauna

Fauna surveys were carried out in autumn and s@ip to record fauna present on the
proposed landfill site and the adjacent TSR. Theran survey was completed by Dr Stephen
Debus, Mr Martin Dillon, and Ms Sally Egan on™2&nd 38 March 2005 and the spring survey
was completed by Dr Stephen Debus, Mr Martin Dikor Ms Sarah-Jane Hackett orf Bid

19" October 2005. An additional survey in Septembed62®as undertaken by Dr Stephen
Debus and Mr Martin Dillon to assess the impadhefproposed access route through the TSR.
This survey included an intensive search for ewident Koala utilisation in a 3 ha area around
the proposed access route. A final follow-up surekthe landfill site and TSR was undertaken
on 23-24 November 2009 by Dr Stephen Debus andiBa Doucette. This survey was to
search for potentially threatened birds for whigbr@iminary determination was pending under
the TSC Act. A diurnal (including a search for scahd scratches) and nocturnal Koala survey
(spotlighting) in the TSR and at the landfill sitas also undertaken.

Diurnal birds were surveyed visually and aurally Habitat search. Searches for reptiles and
signs of presence of fauna species involved scgrofinrees and logs, searching under rocks,
litter and logs, and inspection of tree cavitiesl dollow stumps. Reptiles and frogs were
identified with reference to Cogger (2000) and SWE®90). Searches for mammals included
visual scans, diurnal searches for scats and tracklsnocturnal spotlighting.

A search for nocturnal fauna was conducted by d8ervers on 5 nights. On each night a
megaphone was used to playback calls of maskethadhg Owls in the Box Gum Woodland
and beside the Stringybark Woodland community. Haaldl 100 watt spotlights (‘Clulite’,
Cluson Engineering) were used on foot for spotliggdrches of nocturnal mammals and birds.
Frogs were identified from their calls with refecento Stewart (1998). An ultrasonic bat
detector (‘Anabat’ Titley Electronics) was used record bat calls onto a Compact Flash
memory card. ldentification of bat calls was deteed by using ANALOOK 4.9j software
(Corben 2004) with reference to Pennely al (2004) and Reinholckt al (2001). Call
identification is based on the following levels ainfidence: (C) — Confident, (P) — Probable.
Bat taxonomic nomenclature and common names falhmse of Churchill (1998).

Survey conditions were generally conducive to gqadlity results during the survey period.
Weather conditions and total survey effort are gmé=d in Table 2. A total of 119.6 person
hours was spent surveying for fauna and 37 persarstwas spent surveying flora on the site.

Pitfall or Elliott trapping for mammals was not cutted. This was on the basis that previous
extensive trapping in similar or better habitat namts in the Armidale area has detected only
introduced rodents but no native terestrial smaihmmals (Debust al. unpublished data).
Additionally no threatened reptiles or frogs ocauithe local area (Debust al. unpublished
data).
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Table 2. Flora and Fauna Survey Effort and Weather Conditions

Date Task Time Person Hours Weather
(no. people x
hrs)
29 March 2005 | Diurnal fauna survey | 0930-1830 | 3x9 =27 Cloud 3/8
Light E to SE wind.
Nocturnal fauna survey| 1830-2000 | 2x1.5=3 Max Temp ~ 23C
30 March 2005 | Diurnal fauna survey | 0800-1500 Cloud 3/8
1730-1830 |3x8=24 Light E to SE wind.
Max Temp ~ 23C
Nocturnal fauna survey| 1830-2000 | 2x1.5=3
3 April 2005 Flora survey 0900-1700 2x9=18 ol 1/8
Moderate WSW wind
Max Temp ~ 24C
15 October Flora survey 0900-1700 1x9=9 Cloud 8/8
2005 Moderate E wind
Max Temp ~ 20C
18 October Diurnal fauna survey 0740-1400| 2x9=18 Cloud 7/8
2005 Light E wind.
Max Temp ~ 17C
19 October Nocturnal fauna survey| 1815-2215 3x4=12 Cloi 3
2005 Light E wind.
Max Temp ~ 12C
18 September | Flora survey 0730-1830 | 1x10=10 Cloud 1/8
2006 Diurnal fauna survey 0700-1500 |1x8=8 Light E to SE wind.
Nocturnal fauna survey| 1730-1830 | 2x4 = 8 Max Temp ~ 23C
1815-2215
23 November | Diurnal fauna survey 0625-0915| 2x3 =6 Cloud 0/8
2009 (landfill), No wind
0925-1045 | 2x1.3=2.6 Max Temp ~ 30°C
(TSR)
24 November | Diurnal fauna survey 1715-1825 | 2x1=2 Cloud 1/8
2009 (TSR) Light-moderate N
wind
Nocturnal fauna survey| 18:30-20:20 | 2x3 =6 Max Temp ~20°C
(spotlighting) (landfill)
20:35-21:45
(TSR)
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3. Survey Results
3.1 Limitations of the Survey

The main limitation of the survey was its ‘snapshatture meaning that only a proportion of
the full species diversity was likely to be detecte

The weather conditions for most of each surveygoemvere considered conducive to good
quality results. These weather conditions were igdiyelight to moderate winds, partially

cloudy skies, and mild temperatures (Table 2). The sehdsmmalitions for the flora surveys

were considered conducive to moderate quality tesulautumn and very good quality results
in spring. The seasonal conditions for the faunaeyuwere considered conducive to good
quality results on all survey dates. The lackrapping was unlikely to limit the results for

native mammals (see Section 2.4).

3.2 Flora

The flora surveys recorded 180 species, includidg tdees, 29 shrubs (3 exotic), 3
climbers/vines, 2 mistletoes, 35 grasses (7 exod8)herbs (24 exotic) and 2 aquatic plants
(Appendix C). One threatened flora species wasrdecbon the study area: Narrow-Leaved
Black PeppermintEucalyptus nicholii) This species is listed as vulnerable under dwiNSW
TSC Act and the Commonwealth EPBC Act. One RarEhoeatened Australian Plant (ROTAP
Briggs and Leigh 1996) species, Bendemeer white, gurellipticawas recorded. It is locally
and regionally significant, although not subjectlégal provisions under the TSC or EPBC
Acts.

Five vegetation communities occur on the study :afaingybark Woodland, Box Gum
Woodland, cleared grassland, sedgeland and wefldradistribution of these communities is
presented in Figure 4. Photos of each communitpeeeented in Plates 1 to 10.

Community 1 - Stringybark Woodland

This partially cleared woodland community occursthie southern section of the site and is
dominated by re-grown New England StringybaBudalyptus caliginogaand occasional
Yellow Box (E. melliodorg. Isolated individuals of Fern-Leaved Watthc@cia filicifolia) and
Black She-OakAllocasuarina littorali§ occur sparsely. Blakely's Red Gui. (blakely) are
found rarely in some fragments. Trees are genesgiiced from 4-20 m apart. There are very
few fully mature trees, and hollows and den sitgitable for arboreal mammals and bats are
rare. Overall the diversity of tree species in temmunity is poor. A significant feature present
within the site is numerous log piles that havenbeeshed together following clearing 10 to 20
years ago. These log piles occur at a density df71files per hectare (Plate 2).

The shrub layer is sparse with widely scatteredviddals of three main species: Blackthorn
(Bursaria spinosp Peach HeathL{ssanthe strigogaand Guinea FlowerHibbertia linearig
and rare or sporadic occurrence of individuals dtirgher 13 species listed in Appendix C.
Exotic shrubs were also occasionally present incfydHawthorn Crataegus monogyna
Blackberry Rubus fruticosusomplex) and Sweet BriaRpsa rubiginosha

The grass layer is moderately diverse with a nundfemative grasses and occasional herbs
scattered throughout the woodland despite heavzirggaThe most common grasses include
Slender Rat’'s Tail GrassSporobolus crebgr Red-Leg GrassBpthriochloa macry Rough
SpeargrassAustrostipa scabra Couch Cynodon dactylon Snow GrassRoa sieberiang
Small LovegrassHEragrostis leptostachya Purple WiregrassAfistida ramosa and Slender
Wallaby Grass Austrodanthonia racemosaGrowing amongst these grasses are herbaceous
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species such as native Stinging Nettltica incisg), Slender SedgeCfyperus graciliy, Pin
Rush (uncus usitatys exotic Stinging NettleUrtica ureng and native Burr-Daisy Qalotis
cuneifolig. Burr-Daisy is the only herb to occur in any drebundance and this daisy appears
to be particularly resilient to the heavy graziegime.

The Stringybark Woodland community occurs in aeseif irregular shaped patches on the
study area. The smallest of these are clumps efvatees that occupy less than 0.02 hectares
(200 square metres) while the largest contiguotshpa 32 ha in area (see Figure 4). The total
area of this community within the area surveye@2s8 ha. This community occupies 17% of
the surveyed area. The patches are predominantigusuded by cleared grassland, but never-
the-less form part of an intermittent band of waod patches within the local region that is
likely to be a relatively significant corridor féauna and flora.

The Stringybark Woodland community is widespreadhi@ region surrounding the proposed
landfill site, albeit in fragmented and dispersedches. The Stringybark Woodland community
on the study area falls within the category of “NEwgland Grassy Woodlands” defined by
Keith (2004). Between 60 and 90% of grassy woodiamdthe Northern Tablelands have been
cleared since European settlement (Keith, 2004¢. dverall habitat value of the Stringybark
Woodland community is considered to be moderate. groposed development will require an
access easement through a portion of the Gara i@Réds between the Waterfall Way and the
northern boundary of Edington. Approximately 25%tle Stringybark Woodland within the
subject land will be cleared for the landfill sityt this is a negligible proportion (less than 1%)
of that available in the region.

Community 2 — Cleared grasslands

Cleared grassland occupies 212.6 ha or 68% ofdtee $urvey within the study area and occurs
in the northern half of the proposed developmemaaHistorically, this community was
woodland prior to clearing for pasture establishiveaer the last 100 years. It has been almost
completely cleared and only isolated individuaksere scattered in the northern and southern
parts of the grassland community, particularly eltsthe Stringybark Woodland patches in the
south, and close to the Box Gum Woodland in th¢heon part of the study area. There are also
dead tree stags still standing in some areas. Tikere evidence of any recent regeneration of
trees or shrubs. It has been intensively grazeshegp and cattle and generally has low habitat
quality.

The cleared grassland community is dominated bwenarasses such as Slender Rats Tail
Grass $porobolus crebgr Blown Grass l(achnagrostis avenacels Red-Leg Grass
(Bothriochloa macrgy Couch Cynodon dactylon and Small Lovegrass Efagrostis
leptostachya as well as exotic grass species like Pale Pigeoass Hetaria pumila and
Paspalum Faspalum dilatatuim Pinrush Juncus usitatysand the exotic weed Spear Thistle
(Cirsium vulgaré are common in the grassland. Shrubs are mostigrapapart from occasional
exotic Hawthorn Crataegus monogynand Sweet BriarRosa rubiginospa

Even though the tree cover has been mostly remdieate than 30 years ago), a high
proportion of this grassland community meets thindion as the Box Gum Woodland EEC.
The cleared grasslands do not have sufficient maasgnative understorey species to qualify for
inclusion under the EPBC Act, but does qualify unithe broader description of the TSC Act
(Appendix J). The proposed development will req@reaccess route through the grassland
community that will occupy approximately 3.3 ha.

The exotic grasses potentially occupy a high priogoi(50% or greater) of grass cover in low-
lying areas adjoining the sedgeland. Approximag&%o of the grassland community within the
subject land will be cleared for the landfill sitryt this is a negligible proportion (less than 1%)
of that available in the region.
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Community 3 — Sedgeland

Sedgelands occupy the shallow drainage lines rgrhirough the grassland. This community is
dominated by Tall SedgeCarex appresga Umbrella Sedge Qyperus eragrostisexotic),
Paspalum Raspalum dilatatumexotic) and PinrushJ(incus usitatys Trees and shrubs are
absent from this community. The division betweedgstand and grassland is not always
distinct. Sedgeland and grassland intergrade ta fassy sedgeland on low lying parts of the
study area.

Sedgeland occupies 9.43 ha or 3% of the flora yuavea. The sedgeland community has been
heavily grazed by sheep and cattle and generadlydvato moderate habitat quality. The exotic
grasses and sedges potentially occupy a high piopo(50% or greater) of cover in the
sedgeland. Approximately 50% of the sedgeland commywithin the subject land will be
cleared for the landfill site, but this is a nedllg proportion (less than 1%) of that available in
the region.

Community 4 — Wetland (dams)

The farm dams on the site support a small assemtdagvetland plants. Around the waters
edge are moisture loving species such as Tall Sétigerella Sedge, Water Coudhaspalum
distichum) and Spreading KnotweedPdrsicaria prostratq while in the water itself are
Ribbonweed Vallisneria gigantepand Swamp Lily Qttelia ovalifolig).

The total area of farm dams on the site is 0.6Tha&. edges of the farm dams in the proposed
footprint area have been subject to pugging (tramggby domestic livestock) and the habitat
quality is low to moderate.

Community 5 Box Gum Woodland

Box Gum Woodland occurs on the portion of the GeB& that lies between the Waterfall Way
highway and the northern boundaryEdington. This community is classed as the Box Gum
Woodland EEC under the TSC Act and Critically Ergkned EC under the EPBC Act

(Appendix J). The proposed development will requane access easement through this
community across the narrowest, most degraded astevly part of the TSR. Approximately 2

ha will be affected, in an area where the woodlendlready partly cleared and open, with
mostly young Stringybark trees. Less than 5% of tdlevant part of the TSR (south of

Waterfall way) is affected, a negliglible proportifless than 1%) of that available in the local
area.

The dominant trees in this community are New Engjl&tringybark E. caliginosa, Yellow
Box (E. melliodorg, Blakely’'s Red Gum K. blakely), Apple-Topped Box E. bridgesiang,
Bendemeer White GumE( elliptica) and a small population of Narrow-Leaved Black
Peppermint . nicholl). Trees are generally spaced from 6 to 20 m aparth mature and
juvenile trees are common, and hollows and dengiteg suitable for arboreal mammals and
bats are abundant.

Narrow-Leaved Black Peppermint is listed under 8ale2 (vulnerable) of the TSC Act and as
vulnerable under the EPBC Act. The small populatiérihis species consisting of six adults
and five juvenile trees was found within 40 m o ttorner post of the far north-western tip of
the proposed development area (Figure 6). Narroawe Black Peppermint is endemic to the
Northern Tablelands of NSW where it occurs fromrigiala in the south to Glen Innes in the
north (Williams 1992; Brooker & Kleinig 1999; Hil002). A large population is reserved close
to its western limit in Single National Park (30 kmorth-west of Guyra) while another

significant population is known to occur 10 km eafsthe study area along the Waterfall Way.
The Wildlife Atlas records this species from 2 1 Km east of the site along Waterfall Way.
This species is not located within the parts ofdite identified for clearing.
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Bendemeer White Gum was found near the southerndaoy fence of the TSR (Figure 6).
Bendemeer White Gum is a rare species (ROTAP) emNtrthern Tablelands, but is not listed
under the TSC or EPBC Act. This species is scattexer the southern part of the Northern
Tablelands (e.g. Walcha, Bendemeer and Wollomongtiicts). It prefers grassy woodland on
sandy soils, and is known to occur 22 km east efstudy area along the Waterfall Way. This
species is not located within the parts of theidgatified for clearing.

The shrub layer is mostly sparse with occasioretsl of Spiny Parrot PeBi{lwynia sieber),
Chinese Lespedezd gspedeza juncgaand Peach HeathlLiésanthe strigoga Thes are
relatively common species in the better woodlamdn@nts around Armdiale.

The ground layer is dominated by native grassels asdKangaroo Gras3lemeda austral)s
Snow Grass Roa sieberiang Slender Wallaby GrassAgstrodanthonia racemosa var.
racemosapnd Native Sorghun@arga leiocladum Two of these species (Kangaroo Grass and
Native Sorghum) were rare to absent from the hgayihzed block to the south, indicating a
disturbed understorey. These native grasses atesteat under the TSC or EPBC Acts.

Vegetation in the Box Gum Woodland is in good ctindiwith many species that are sensitive
to grazing pressure present. These species weentaftem the grazed blocks in the other
communities on the study area. A total of 140 d#fe native species were recorded in the Box
Gum Woodland community (Appendix C). The Box Gumatfiand community occurs as a
single patch occupying 29.6 ha or 9.4% of the fkuasey area (see Figure 4). The community
is contiguous with a larger patch of woodland ie thain part of the Gara TSR on the northern
side of the Waterfall Way.

Box Gum Woodland communities are widespread in région surrounding the proposed
landfill site, albeit in fragmented and scatteretches. The Box Gum Woodland community on
the study area falls within the categoryNdéw England Grassy Woodlandsfined by Keith
(2004). Between 60 and 90% of grassy woodlandshenNorthern Tablelands have been
cleared since European settlement (Keith, 2004 @verall habitat value of the Box Gum
Woodland community on the study area is considardu high.

3.3 Condition of Proposed Clearing Areas

The condition of all the remnant woodland survewndpats, as assessed during the field flora
surveys, was moderate to good with little bare sbderved, and there was natural regeneration
of all overstorey eucalypts and a diverse nativdeustorey present (Table 3). The proposed
Waterfall Way turning lane (landfill access roubgd the highest proportion of weedy exotic
species, reflecting the disturbed roadside verggetation. The survey quadrats within the
propsed TSR access route, which is currently patégred and open, had a higher percentage
of ground cover (due to the increased light avditgbn cleared areas) and lower percentage of
overstorey cover than the adjoining TSR survey gatadThe project will not require the whole
of the TSR to be cleared, and the TSR as a whoie ketter condition than the small part
within the proposed access route. The Stringybadotand had higher overstorey cover and
more fallen logs than the Box Gum Woodland remnants
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Figure 6. Map showing locations of observed threatened flora species
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Table 3. Quadrat Survey. Site condition (20 x 50 m plot) 18 September 2006

Variable TSR 1 TSR 2 TSR_A1 TSR_A2 WFW StrBk 2
%Cover No spp %Cover No spp %Cover No spp %Cover Nepp %Cover No spp No spp %Cover No spp

Native overstorey cover 11 4 12 3 6 4 0 3 8 2 30 1

Native mid-storey cover 1 0 2 0 2 0 1 2 1

Native ground cover shrubs <1m 4 2 7 6 3 2 2 0

Native ground cover (grasses) 54 3 42 7 44 3 60 5 38 8 8 12 6

Native ground cover (other) 2 12 2 20 2 18 2 21 18 11 4 12

Exotic cover (ground) 2 3 2 2 3 5 11 2

Exotic cover (shrub) 2

Number of trees with hollows 2 1 0 0 0

Regeneration yes yes yes yes yes yes

Total length of fallen logs 16 25 0 5 3 40

Total species (20x50m) 36 32 36 39 42 23 22

TSR — Travelling Stock Reserve 50 m from access route; TSR_A1&2 — TSR access route; WFW — Waterfall Way turning lane; StrBk - Stringybark Woodland
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3.4 Fauna

3.4.1 Birds

The assessment of the study area identified 80dmeties (1 exotic), as shown in Table D1,
Appendix D. Two threatened bird species, SpecWedbler Pyhrrolaemugnow Chthonicoh)
sagittataand Diamond Firetalbtagonopleura guttatélf SC Act - Vulnerable), were detected on
the study area in both the TSR beside Waterfall A&y in the Stringybark Woodland. These
species were identified within the proposed develam area (Figure 7). Three bird species
currently the subject of a Preliminary Determinatiim list them as threatened (TSC Act —
Vulnerable) were also detected, in both the TSR @nthe Stringybark Woodland in the
proposed development area (Appendix D; Figureh®:Little EagleHieraaetus morphnoides
Scarlet RobirPetroica boodangnd Varied Sittell®aphoenositta chrysoptera

3.4.2 Mammals

The fauna survey recorded 15 species of mammalgich 4 were exotic (Appendix D). Two
threatened mammal species were detected on thg ated: A single Koala (TSC Act —
Vulnerable) was observed in the Box Gum WoodlanithénTSR beside Waterfall Way in 2005.
Scats and scratches made by a Koala were recardbd Stringybark Woodland at the landfill
site in 2009. Eastern Bent-Wing Bat (TSC Act - \arkible) echo-location calls were recorded
using an Anabat bat detector in the Stringybark Waad in 2005.

The parameters used to assign bat calls to paticspecies using ANALOOK software
(Corben 2004) are presented in Appendix D. Theueqy vs. time graphs for all microbat
species identified using ANALOOK software are prded in Appendix E.

Although, not threatened the Common Brushtail Pos§lrichosurus vulpeculgrwas very
abundant in the Box Gum Woodland on the TSR. Eight(18) individuals, including two with

young were recorded on the night of 24 Novembeneal®onitoring of tree removal to relocate
disturbed individuals during tree felling for thecass road should be undertaken.

3.4.3 Amphibians

Eight (8) species of frogs were recorded on the @ppendix D). No threatened frogs were
detected on the study area.

3.4.4 Reptiles

Ten (10) species of reptiles observed on the #gipéndix D). No threatened reptiles were
detected on the study area
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Figure 7. Map showing locations of observed threatened fauna species and the locations for owl call
playback
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4. Impacts and Mitigations Measures

Potential impacts of the proposal on native flard &auna were considered in relation to direct
and indirect impacts, the sensitivity of the enmireent and, the nature, extent, frequency,
duration and timing of their effects.

Apart from continuing agricultural practices in tlogality of the landfill site, it is unlikely that
there will be any other developments, activitiesactions that could contribute to cumulative
impacts during the operational lifetime of the lhdince the proposed landfill site is 12 km
from urban development in the rural zone.

The aim of the proposed mitigation measures ivtidaor ameliorate potential adverse impacts
of the proposal on threatened biodiversity. Pragjvesrehabilitation of the landfill site will aim
to recreate a landscape that is compatible withstireounding land which is likely to be
suitable for agricultural use.

4.1 Potential Impacts of the Proposed Development

In relation to native flora and fauna, the advemspacts that may result from clearing,
construction, and operation of a landfill includegetation clearance, loss of habitat, weed
invasion, increased competition and predation ffenal animals and vermin, increased dust
and noise levels, increased traffic hazards, asidof pollution. Such disturbances reduce the
habitat quality of the affected land and may theratiable populations of threatened species
found in the subject site.

4.1.1 Habitat loss

Impact:

Impacts to biodiversity resulting from the landfikvelopment will span time scales that are at
least inter-generational, if not permanent. Thesds that will occur at the landfill site also
contribute to the already significant level of cuative habitat loss that has occurred at a
regional scale on the New England Tablelands (D&I5p

The proposed action will involve clearing which Wiksult in a reduction in the area of
woodland and grassland habitat that supports nélitve and fauna, including five threatened
species, one ROTAP species and one EEC. Hollowrmetees will be lost in the Box Gum
Woodland in the TSR.

Mitigation measures:

Clearing will be progressive, with landfill cellsahd 5 not cleared for use for 30 to 40 years.
Spent cells within the landfill pit will be progsely rehabilitated to stabilise soils and restore
the landscape to a form that is compatible with gheounding land and comparable to pre-
existing land wuse. The first step in rehabilitationill be earthworks to create
geomorphologically stable landscapes. The area theerlandfill will be rehabilitated in a
manner suitable for agricultural purposes.

Vegetation / Rehabilitation Management PlanThe vegetation management plan will include
revegetation and landscapimgprks during construction, operation and post dpanaof the
landfill site. The plan will also include detail$ actions to assist natural regeneration in areas
where viable natural seed bank is likely to existch as areas where on-site stored topsail is
used for rehabilitation works). This plan should\pde for.
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e Minimising the extent of clearing: clearing shoudd undertaken in a staged process
consistent with operational requirements;

« Avoiding clearing areas not immediately requireddperational purposes;

* Fencing to exclude stock and Rabbits from regeiograind revegetation areas;

« Planting for landscaping and vegetated buffersguically occurring native species.
These areas should be established and plantedlgsasgossible in the construction
phase;

* The maintenance of adequate ground cover on &k pathe landfill site not required
for day-to-day operations;

« Tube stock planting/direct seeding undertaken ¥ahg autumn rains;

« Progressive rehabilitation and revegetation of sfzedfill areas;

* Revegetation along fringes of proposed water sewa@edimentation and leachate
ponds) to encourage use by native mammal, reptid@hibian and bird species;

* Ongoing monitoring of condition of native vegetatio areas likely to be impacted by
the proposed development including revegetatedsaneeh as pit rehabilitation works,
landscaping, vegetated buffers and other nativeeteéign communities occurring on
the subject site;

< If understorey response is minimal, apply assistd@bilitation (selected replanting of
shrubs and seeding if feasible) especially in é&ehreas; and

e Ongoing monitoring and follow-up control of weedadapests that establish on
disturbed areas, with particular attention to thedeation of noxious weeds and pests
identified as Key Threatening Processes such abiRand Foxes (Section 6.8).

Compensatory Habitat Offset Plan: Offsetting is a means by which the biological statirt
between a rehabilitated (stabilised) landscapeaapiek-disturbance landscape can be narrowed.
Actions to remove threats or ‘enhance’ biodiversityanother site are taken to compensate for
loss of biodiversity values in the landfill sitecathe cumulative loss at regional scale (DEC
2006).

It is proposed to set aside an area of Stringyléokdland and native grassland adjacent to the
proposed landfill operational area to offset theadost to development (see Offset Management
Plan). The Stringybark Woodland and grasslancebtiseas are three times that proposed to be
cleared for the landfill. Management of the offaeta will be adaptive (i.e., the response of

flora and fauna to management actions will be nooed and reviewed every 5 years).

Actions will include;

= fencing to exclude stock and Rabbits;

» revegetation to fill gaps;

» managed beneficial clearing to thin dense regroimthaccordance with DECCW
guidelines for thinning regrowth (See Offset Marragat Plan);

= relocation of logs;

= weed and pest animal control; and,

= Ongoing maintenance and monitoring.

These actions should be implemented immediatelye dhe land is purchased to minimise
ecological risks from time lags.

Understorey response to grazing removal should ditored from the outset. If understorey
response is minimal, apply assisted regeneratieve@etate with local provenance tree and
shrubs seedlings) especially in treeless areasnvt@rand stand structure response should be
monitored to assess the response of the underdtotbinning (see Offset Management Plan).
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4.1.2 Impacts on aquatic habitats and groundwater dependant ecosystems (GWDE)

Clearing Impact:

Two small farm dams and a small area of sedgelatidoe incorporated into the proposed
landfill pit area and downstream sedimentation pdeachate pond and dry basin resulting in a
loss of approximately 0.5 ha of wetland (dams) sedgeland. The wetland and sedgeland that
is proposed to be lost to the development is ctlgrém poor condition due to impacts of cattle
pugging and grazing.

During the field assessment of the study site 05200 significant flora or fauna were observed
in the two small farm dams within the developmemitprint area. 9.4 ha of sedgeland lays
immediately downstream of the proposed new lanfifdtprint area. This sedgeland is confined
to the shallow drainage lines that carry surfaoevdl of water from the study area towards the
Gara River 1 km to the east. The hydrological issicaccompanying the Environmental
Assessment indicate that there are no perched wadikss in the study area. No groundwater
dependent ecosystems have been identified in tldy sirea, nor in the Oxley Wild Rivers
National Park downstream of the proposed new [Hr(@INR 2002). Thus, the proposed new
landfill is not likely to have any impacts on gralwater dependant ecosystems, either in the
study area or further downstream in Oxley Wild Revidational Park.

Water Quality Impacts:

Changes to the amount and quality of drainage timoGara River via the drainage channels
running in an easterly direction along the northsection ofEdingtonare dealt with in the
Armidale Regional Landfill Environmental AssessmehECOM 2010).

4.1.3 Vegetation Clearing and Relocation of Log Piles

Impact:

The proposal will involve clearing of less thand d&f native vegetation in the Gara TSR for a
single access easement. The vegetation to be dleatbe Gara TSR is part of the EEC Box
Gum Woodland.

The proposal will involve clearing 12.7 ha of tlegmowth Stringybark Woodland community.
This clearing will also involve the relocation afepiously felled regrowth that has been pushed
into numerous log piles (about 10 years ago).

Hollow-bearing stags in the grassland and holloaring trees from Stringybark Woodland in
the landfill area will be relocated to offset ar@aslogs or erect as stags if feasible in line with
DECCW recommendations.

The access route through the cleared grasslandeatydland will clear approximately 3.3 ha of
ground cover.

Mitigation measures:
Vegetation Clearing Protocol and Native Fauna Managment Plan Preparation and
implementation of a vegetation clearing protocot dauna management plan to minimise

negative impacts of vegetation clearing and log pikspersal on threatened species and other
locally significant native fauna. An ecologist slibbe present to monitor clearing operations.

EnviroAg Australia Pty Limited © 2010 Page 33




Flora and Fauna Assessment Report No 22678.31292

Thevegetation clearing protocahould address the following:

* Pre-clearing collection of locally sourced seedsdicect seeding and/or propagation of
tube stock;

« The extent of clearing should be minimised, andeutadken in a staged process
consistent with operational requirements;

* Clearly mark areas occupied Bycalyptus nicholiandE. elliptica prior to any clearing
or construction works. A minimum buffer of at le&& m should be designated around
these species and avoided during construction pachtional phases;

e Identify and where possible avoid clearing ‘habiteges’ that contain significant
hollows likely to be used by native fauna (arboreammals, birds and bats);

* Where possible, retain dead trees and logs inttldy @rea that have not been pushed
into piles; and

 To minimise clearing of the Box Gum Woodland EEGsitrecommended that the
access road for the landfill site be located in elkisting partially cleared area in the
western part of the Gara TSR, where possible

The Native Fauna Management Plarshould address the following issues in relation to
clearing:

» Development of a protocol for responding to theedi&bn of native fauna present in
trees and log piles prior to clearing operations;

« Where practical, tree clearing and log-pile relmrashould be restricted to late summer
and autumn to avoid disturbing spring-breeding irttluding the Little Eagle as well
as species that nest in hollows, and over-wintevaig.

4.1.4 Fire
Impact:

Uncontrolled bushfire (originating off site, or hightning strike in the offset areas) may result
in temporary loss of habitat and thereby affect \tadility of local populations of threatened
species and the EEC occurring on the site.

Mitigation measures:

Fire Management Plan Preparation and implementation of a fire manageman for the
landfill site as well as surrounding bushland. Tglan should provide for.

* Monitoring of fuel loads;

* Fuel reduction such as slashing, controlled grazemgd controlled burning where
appropriate;

* A maintained perimeter firebreak between the ldh@Hkternal offset area boundaries)
and all adjoining properties, to minimise bushfiezard; and

» Hazard reduction burning in offset areas will net fermitted in line with DECC'’s
requirements for offset areas.

4.1.5 Fragmentation, edge effects and reduced connectivity

Impact:
Clearing of parts of the Box Gum Woodland in theRT&hd parts of the Stringybark Woodland

will contribute to fragmentation of woodland habitéith associated edge effects and reduced
connectivity.
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Mitigation measures:

Design layout of landscaping, vegetated buffers aftfier revegetation works to
enhance connectivity between patches of remnarmtaggn both within the landfill site

(e.g. offset areas, access road verges) and bettheenffset areas and woodland
patches on adjoining properties; and

Progressive rehabilitation and revegetation of sssiwely spent cells of the landfill,
with shallow-rooted grasses, herbs and shrubsdeige some cover, to minimise the
impact of fragmentation of Stringybark Woodlandtba subject site.

Allow and encourage, over time, the cleared natjrassland to revert to Box Gum
Woodland, with enhancement plantings of these spExies, to increase connectivity
between the TRS and the landfill site.

4.1.6 Weeds

Impact:

Weed invasion may contribute to the loss of biodiitg through competition with native

plants,
weeds

and through provision of food resources sinelter for pest animal species. Woody
with fleshy fruit such as Hawthorn, pyracantmd Blackberry encourage fruit eating

birds that spread the seeds and may damage creips irearby olive grove datrathaven(700
m to the west of the site) and to the Oxley Wiladd®s National Park (4 km to the south).

It is unl

ikely that weeds will be spread from laitildfaste placed in the operational pit areas nor

from rehabilitated pit areas in the future sinceegr (garden) waste will be processed at the
Long Swamp Road Waste Transfer Station. It is wstded that Council does not intend to
landfill any green waste at the proposed developsieson Waterfall Way.

The potential introduction and spread of weeds fthenlandfill is more likely to be associated
with soil disturbance and earthworks during thershierm construction and rehabilitation
phases of the landfill operation.

Mitigati

Weed

on measures:

Management Plan: The preparation and implementation of an appropriaeed

management plan for all stages of the developméhhelp to minimise the spread of weeds

within t

EnviroAg

he landfill site and to adjacent areas afive vegetation. The plan will provide for:

Control of existing weed infestations (in partiaulBlackberry and Hawthorn) on the
site prior to commencement of the construction phas

Strict enforcement of use of wheel wash facilifi@sall vehicles entering or leaving the
site to prevent inadvertent transport of weed sedtdshed to mud and or other plant
material adhering to underside of vehicles;

Targeted monitoring and weed control in areas stilbjesoil disturbance. In particular,
control and monitoring of invasive exotic grassesch as Coolatai grass, African
lovegrass, Serrated tussock, and Chilean needegvasgch may spread from the
Waterfall Way access route to the new landfill;site

Stockpiling of local topsoil and mulch during canstion of the landfill site in areas
already cleared of vegetation for use in landsa@ppimd rehabilitation works;

Limiting the importation of topsoil, conducting appriate investigations of potential
topsoil sources and subsequent monitoring of apgdib stockpiles topsoil to reduce
the risk of introducing weed propagules;

Minimising the use or impacts of herbicides; and

Appropriate control of drainage and run-off thatynspread weed seeds or high levels
of nutrients.

Australia Pty Limited © 2010 Page 35




Flora and Fauna Assessment Report No 22678.31292

4.1.7 Pest Animals

Impact:

The potential spread of pest animals such as Ralitxes, rodents, Cats, Starlings, Crows,
Flies and Cockroaches from the landfill site magtdbute to the loss of biodiversity through
competition for resources and direct predation ativa fauna. They may also reduce amenity
of nearby residents and impact on agricultural potidn (eg olive grove 700 m west of the
proposed new landfill site).

Mitigation measures:

Pest Management Plan: The preparation and implementation of an apprtgripest
management plan for all stages of the developmdhhelp to minimise the spread of pests
from the landfill site to adjacent areas.

* Appropriate fencing around the landfill;

» Initial poisoning (baiting) of Rabbits, Foxes andt€over entire landfill area to reduce
population densities prior to commencement of gosbn phase;

« Following protocols to protect native fauna outtine the Native Fauna Management
Plan, undertake initial relocation of all the Idgsthe log piles that provide shelter for
Rabbits and Foxes as single dispersed logs (notpiles) within the Stringybark
Woodland in the southern section of the study gwear to commencement of
construction works;

« Minimise exposure of waste to pest species by ¢ogdrin a timely manner;

» Monitor and follow-up control of vertebrate (e.galbbits and Foxes) and invertebrate
pests (flies and insect pests which can infesteslivsuch as the olive lace bug
Froggattia oliviniaand black olive scalBaissetia oleaepnd

« Employ professional exterminators if an outbreatetected.

4.1.8 Disease

Impact:

The potential spread of disease from the landpkration that may contribute to the loss of
biodiversity or agricultural productivity (e.g. dimanimal diseases like foot and mouth).

Mitigation measures:
Disease Monitoring Protocol: Preparation of a disease monitoring protocol appr@priate
contingency plans to deal with outbreaks that maylétected at some point in time during the

operation of the landfill facility and for a nomingeriod of at least 5 years after rehabilitation
works and decommissioning of the site.

4.1.9 Increased abundance of undesirable native species

Impact:

An increase in aggressive native birds such as @iedwongs, magpies and noisy miners and
carrion eaters such as crows and Australian rattestsmay be displaced from the clearing
activities for the landfill or that may be attradt® the site during the operation of the landfill.

Mitigation measures:
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« The provision of areas for planting and rehabilitatusing locally occurring native
species particularly shrubs that will provide skefor small native birds. These areas
should be established and planted as early asymssithe construction phase; and,

* Control of exotic shrubs (e.g. Hawthorn) which pdevfood for aggressive native
species.

4.1.10 Traffic

Impact:

Inappropriate traffic speeds increase the riskadlistons with wildlife and contribute to dust
and noise levels.

Mitigation measures:
» Speed limits should be applied to roads associaitcthe landfill;

» Construct appropriate speed control structurescanls associated with the landfill,
where practicable; and

* In areas of the Box Gum Woodland that has potemtadla habitat the speed limit
should be low.

4.1.11 Dust

Impact:

Excessive dust may be deposited onto plants anadtegohotosynthesis and respiration, thereby
affecting plant health.

Mitigation measures:
Dust Management Plan: The preparation and implementation of an appropriBust

Management Plan for all stages of the development.

4.1.12 Noise

Impact:

Excessive noise may disturb native fauna and dishair feeding and breeding.

Mitigation measures:

Noise Abatement Plan The preparation and implementation of an appaberiNoise

Abatement Plan for all stages of the development.

4.1.13 Erosion and Sedimentation

Impact:

Erosion and sedimentation from earthworks in thestraiction phase may result in loss of top
soil or changed drainage conditions thereby affigctiegetation health.

Mitigation measures:
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The NSWSoil Conservation Act938 requires rehabilitation works to stabilisel aecreate a
landscape that is compatible with the surroundamglland comparable to the pre-existing land
use. Best practice management for erosion and sethtion control are dealt with in other
sections of the Environmental Assessment thatwliglalsoil and water issues.

4.1.14 Pollutions, Litter & lllegal Dumping

Impact:

Polluting contaminants may poison fauna and fldtacontained litter such as plastic bags,
synthetic fibres, etc. can be hazardous to wildllfiee Gara TSR at the entrance to the landfill
site is vulnerable to illegal dumping which will detrimental to the local environment and may
significantly impact threatened flora and faun#hiis EEC.

Mitigation measures:

Pollution and Litter Management Plan: The preparation and implementation of an
appropriate pollution and litter management plantiie operation of the landfill. The plan will
include:

» Placement of sighage specifying no illegal dumping;

* Promote community awareness of biodiversity valti€&sara TSR, identified as Key
Habitat by NPWS, by placing signage similar to f8figant Roadside Habitat” at
entrance to landfill site; and

* Management of the landfill boundary to maintain archove any illegally dumped
material within the TSR or Offset Area, whenevés thas occurred.
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5. Habitat Assessment

Threatened species known or likely to occur ongite include the barking owl, Eastern Bent-
Wing Bat, Koala, regent honeyeater, square-tailid, lsquirrel glider and yellow bellied
sheath-tailed bat, and declining woodland birdshsag the brown treecreeper, black-chinned
honeyeater, diamond firetail, Hooded Robin and Hpéc Warbler. Habitat loss and
degradation is the major threatening process fesdhspecies. Critical habitat components
include resources for breeding, feeding and rogstireas of high significance are habitat
patches of sufficient size and quality essentialbieeding and sustaining populations in the
long-term.

5.1 Habitat Quality

Overall the subject site and surrounding area @digeprovides moderate quality habitat for
threatened flora and fauna species due to therpres¥ a range of habitat types.

The diversity of habitats on and around the stuéw & relatively high due to the presence of a
mosaic of woodlands, grasslands, sedgelands, fams é&nd the nearby Gara River. The Box
Gum Woodland beside Waterfall Way has high habiltie and high biodiversity, many
mature trees, and low numbers of exotic flora anoh&. The proposed operational area for the
landfill is degraded and has low habitat qualitye da previous clearing of native vegetation
resulting in fragmentation and a scarcity of fulature trees, previous removal of dead wood
and dead trees in the cleared grassland, pushingad wood and dead trees into numerous
large log piles in the Stringybark Woodland, hegwgzing by domestic livestock, high numbers
of weed species, and the influence of key threatpmirocesses including competition and
grazing by the feral European Rabbit, predationtly European red Fox, and the likely
presence of feral Cats.

The following assessment of habitat quality is dasa parameters outlined in the ‘Habitat
Hectares’ (Parkest al. 2003) approach to assessing the condition of ramregetation.

5.1.1 Large Trees

Large trees can be a dominant feature of remnaintenaegetation and their significant age
makes them a difficult habitat feature to replaneeolost. They provide roost and nest sites and
food resources. The importance of hollows for widenging species can extend for a
considerable distance from their location and imagnificantly on the local environment
(Parkes 2003).

Valuable hollows for wildlife are generally found iarge living and dead trees. Hollow
formation is dependent on the tree’s history, jitiscies and location. Generally, small hollows
with narrow entrances suitable for small animalshsas the brush-tailed phascogale take about
100 years to form. Hollows of a medium size anithbie for animals such as parrots can take
around 200 years to form, and the larger and debp#ows occupied by glossy black
cockatoos, owls and brush-tailed possums can téd@nger (NPWS 1999b).

Mature trees (greater than 40 cm diameter at blegight) are relatively common in the Box
Gum Woodland beside Waterfall Way, but are uncomtoaare in the remainder of the site.

5.1.2 Dead Trees (Stags) and Dead Wood (Logs)

The removal of dead wood, either standing or falleen cause the broadscale change of
woodlands into paddocks with isolated standingstréitle natural understorey and no woody
debris on the ground. This leads to loss of imprtebitat such as hollows and decaying wood
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(Gibbons & Lindenmayer 2002) for a wide varietyvafrtebrates, invertebrates and microbial
species. The removal of dead trees and dead wsam#l@y threatening process.

Stags are defined as standing dead trees. Stagpnmayge perching and nesting habitat for a
range of native fauna. Logs are defined as timbberf and substantially detached from the
parent tree. Logs have considerable influence upervegetation community by affecting soil
moisture, structure and nutrition, and enhancingruigment of some plant species. The
presence/absence of logs can be indicative of rbishce processes, depending on the
vegetation community and past land use. Logs peokimbitat for many fauna species, ranging
from invertebrates to reptiles and ground-dwellmgmmals and provide foraging habitat for
many woodland birds. Dead trees and fallen logsineditu can enhance the habitat value of a
woodland community.

In the partially cleared Stringybark Woodland i thouthern section of the study area felled
trees were pushed into numerous large piles ovgrd@go. These piles have become infested
with Rabbits, Foxes (key threatening processesvaratly weeds contributing substantially to
the ongoing degradation of habitat in the Stringkb&'oodland. The large numbers of Rabbits
as observed on and around the log piles duringntdwurnal fauna surveys, would have a
significant impact on ground cover in the vicinifylarge proportion of these piles will need to
be relocated for construction of the landfill pithe larger logs from these piles (>20 cm
diameter) provide a valuable resource for habitdiaacement in revegetation and conservation
areas on the landfill site.

Studies have shown a correlation between the presehwoody debris, bird species and the
richness of other native fauna (e.g. Brown TreqmeeFord et al 2009). Fauna habitat on the
site can be enhanced by retaining woody debris laafl litter and reintroducing logs and
branches in areas devoid of woody debris such asctéared grassland and Box Gum
Woodland.

5.1.3 Understorey

The greatest richness of plant species and vegetatia site will almost always be found in the
various shrub and forb/herb strata of a commuritgrkeset al. 2003). Eighty-two (82) of the
158 species (52%) recorded during the flora suwege within the forb/herb strata. Eighteen
(18) (22%) of these species were exotic.

The understorey of the Box Gum Woodland communéynadnstrates high levels of species
diversity, the understorey of the Stringybark Wawdl had moderate levels of species diversity,
while the grassland, sedgeland and farm dams dgnleaa low levels of species diversity.

5.1.4 Weeds

Weeds are plants that can compete successfully matlive species and can potentially
dominate a site to the exclusion of native plamtss could lead to a change in site conditions
so that indigenous plant species formerly presensappressed. Weeds may change the fuel or
litter characteristics of a site, thereby alterihg fire regime and also affecting the suitabitify

the habitat for frogs, reptiles, birds and mammasli&eeds may also prevent recruitment of
previously dominant species including trees (Paetes. 2003).

Levels of weed invasion differ between vegetatiommunities on the study area, but overall
were generally moderate to low. The Box Gum Woadllaad low levels of weed infestation.
Although 16 species of weeds were recorded in e Bum Woodland, none of them occurred
at high densities. A total of 28 weed species wemorded in the grassland, sedgeland and
Stringybark Woodland communities in the proposeceligoment area for the landfill. The most
visible weeds in these communities were Spear [Eh{&lirsium vulgar¢ which sometimes
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dominated areas of grassland, and occasional Hawt{@rataegus monogynaBlackberry
(Rubus fruticosysand Sweet BriarRosa rubiginosa The numerous large log piles in the
Stringybark Woodland provide refuge for woody weenhsl perching points for birds that
deposit ingested weed seeds such as Hawthorn,li&lagkand Sweet Briar in their droppings.

Four species declared as noxious weeds undeNalamus Weeds Act 1998r the Armidale
Dumaresq Local Government Area (LGA) are presenthenstudy area. These are: African
lovegrass Eragrostis curvuld, Bathurst burr Xanthium spinosujn Blackberry and Sweet
Briar. Appropriate weed management will be impletadnto ensure the ongoing control and
monitoring of these weeds in all parts of the |#hsite.

5.1.5 Recruitment

The demonstrated potential for the recruitmentlahfpspecies within all major life forms and
strata is an essential part of the long-term siédility (Parkeset. al 2003). The Box Gum
Woodland and Stringybark Woodland both demonstrat¢ide recruitment of trees as indicated
by the presence of juveniles of the dominant sgedibere was no evidence of tree recruitment
in the grassland and sedgeland communities.

5.1.6 Patch Size

The size of a patch (i.e. contiguous area) of rernmegetation plays an important role in long-
term viability with larger patches having a bettengnosis for long-term survival. Many factors
such as ‘edge effects’ (Parkes al 2003) contribute to the demise of native vegetatio
fragments, including invasion by weed species. agtches tend to support more species and
populations than smaller ones, thus retaining greggnetic variability and providing refuge for
species susceptible to disturbances.

The Box Gum Woodland is located in a portion of @&ra TSR. The existing Waterfall Way
separates this community from a patch of approxai6 ha of Box Gum Woodland to the
north of the Waterfall Way and a smaller patch {78 ha on the southern side of the Waterfall
Way. Tree-stand density in the patch south of Wateway varied from low in the western
quarter, to high in the eastern half. The remainthe old highway run through the southern
portion of this community. The old road base hasnbdépped, but the soil is still compact and
dominated by clays and has been colonised by rartsshrubs but not trees. However, the
width of this road is generally less than 12 m dods not present a dividing barrier within this
community.

The regrowth Stringybark Woodland occurred in npldiirregular shaped patches. These
patches were predominantly less than 10 ha, wighsamgle larger patch of 32 ha.

Although the vegetation on the study area is fragawto some extent by clearing for pastoral
use and roadways, patches of similar vegetationraoearby. Vegetation on the site, therefore,
is likely to support more species than isolatedrrambs of similar size and condition.

5.1.7 Connectivity / Landscape Value

Ecological connectivity is the degree to which ledscape facilitates or impedes movements
among patches (Bennett 1999). Long-term viabilify pmpulations of many species in
variegated or fragmented landscapes is dependdhiecextent to which individuals are able to
move between fragmented populations.

Ecological connectivity is enhanced by linking wtodl fragments together and by linking
woodlands with other natural ecological communisesh as native grasslands, wetland areas
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and forests. Woodland of lower vegetation conditio habitat quality can provide a buffer to
woodland of higher conservation value. Similarlihey ecosystems such as grasslands or forest
can provide a buffer to woodlands (and vice versa).

Buffers are areas that separate habitat from nmbemsive land-uses, and hence provide natural
areas with some protection (buffer) from ‘edge-efesuch as human disturbance and weed
invasion.

Landscape Value is an assessment of the spatifijeration of vegetation (i.e. total tree cover,
connectivity and adjacency of native vegetationtad000 ha around the site) (Gibbagtsal
2005). The vegetation cover of the three predonivagetation types in the landscape was
measured at 3 different radii (1.75 km, 550 m a0@d ).

Table 4. Current landscape cover values within varying radii from the site of the proposed new landfill pit

L Percent cover within Percent cover within
Percent cover within

Vegetation type 200m radius of landfill 550 m radius of 1.75 km rgdius of
landfill landfill
Box Gum Woodland 0 0 5%
Cleared Grassland 22% 39% 51%
Stringybark Woodland 7% 60% 43%

The area covered by the 550 m radius encompasss&sainthe impact area for the proposed

operational landfill area and proposed areas fisets (Figure 8). The area covered by the 1.75
km radius encompasses the study area, includingah#hern section of the TSR, the proposed
access route, proposed landfill operational arpesposed offset areas and parts of adjoining
rural properties (Figure 8).

The landscape vegetation cover at both the 550 ¢h1an5 km radii is categorised as a

‘variegated landscape’, i.e. between 30-70% vdgatabver. The study area forms part of a

landscape scale mosaic of cleared grasslands, nerand regrowth vegetation. The vegetation
on the study area could be expected to provideeasdimy habitat for species that are capable of
moving through a cleared woodland mosaic landscapecies that require continuous forested
areas are not likely to occur on or move throughstiudy area.
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Legend N
D Proposed Landfill Boundary A

550m radius around operational area 500 250 0 500 1,000
E 1750m radius around operational area Meters

Figure 8. 550m and 1750m radii from the approximate centre of the proposed operational area
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6. Threatened Species Evaluation

The evaluation of threatened species known onfik@loccur in the study area is closely linked
with the assessment of habitat on the site. Deskegpches of available databases revealed
threatened species (TSC and EPBC listed species)ded or likely to occur within 20 km of
the landfill site. The site investigation providédather information on flora and fauna and
habitat attributes of the site to refine the eviduaof threatened species.

6.1 Threatened Flora

Flora species listed under the TSC Act or EPBC Aisted on the ROTAP list (Rare or
Threatened Australian Plants (Briggs and Leigh )19®6regionally significant species that
occur in the New England Tableland region aredigteTable 5. These species are those known
to have distributions that include the study areaabitat requirements similar to that present
within the study area or surrounding area.

One threatened plant species, Narrow-Leaved Blagp@&mint Eucalyptus nichol)i and one
ROTAP species, Bendemeer White Guk glliptica), were recorded on the study area.
Narrow-Leaved Black Peppermint is listed as vulbkrainder Schedule 2 of tiNSW TSC Act
1995 and as vulnerable under tBE®°BC Act 1999A small population of six adults and five
juveniles were found in the Box Gum Woodland besiaterfall Way highway. They all
occurred within 40 m of the corner post of the fasrth-western tip of the proposed
development area (Figure 6).

The Narrow-Leaved Black Peppermint is endemic &Nlorthern Tablelands of NSW where it
occurs from Niangala in the south to Glen Innethenorth (Williams 1992; Brooker & Kleinig
1999; Hill 2002). A large population is reservedsd to its western limit in Single National
Park (c. 30 km north-west of Guyra) while anothigngicant population is known to occur
approximately 10 km east of the study area alomeg\raterfall Way (Figure 9). Bendemeer
White Gum is a rare species (ROTAP) on the Northeahlelands. This species is scattered
over the southern part of the Northern Tablelardg. (Walcha, Bendemeer and Wollomombi
districts). It prefers grassy woodland on sandyssdi is known to occur further east of the
study area along the Waterfall Way.

6.1.1 Potentially Occurring Threatened Flora

The NPWS Wildlife Atlas records of flora for a 2thlkkadius of the study area were obtained to
ascertain if any threatened species had been ext@tathe study area or in a similar habitat in
the district (Appendix G). The records revealedttthe following 11 species have been
recorded within 20 km of the study arddicris evae(Hawkweed),Lepidium hyssopifolium
(aromatic peppercresspBertya ingramii (narrow-leaved bertya)Haloragis exalata subsp.
velutina(tall velvet sea-berryEucalyptus magnificaténorthern blue box)Eucalyptus nicholii
(Narrow-Leaved Black Peppermint)zucalyptus rubida subsp barbigerorurtblackbutt
candlebark) Dichanthium setosuifluegrass)Grevillea beadleanéBeadle's grevilleg)Hakea
fraseri (gorge hakea) antihesium austral@ustral toadflax).

The EPBC Act Protected Matters Search Tool idexttifi3 flora species listed as threatened
under the EPBC Act that may occur within a 20 kmiua of the study area (Appendix H).
These species afgertya ingramii (narrow-leaved bertyaBothriochloa biloba(lobed blue-
grass), Callistemon pungensCryptostylis hunteriana(leafless tongue-orchidichanthium
setosumDiuris pedunculata(small snake orchiducalyptus nicholiiNarrow-Leaved Black
Peppermint)Grevillea beadleangBeadle's grevillea)}lakea fraseri(gorge hakea)aloragis
exalatasubsp veluting Picris evae(hawkweed),Pultenaea campbelliiNew England bush-
pea), and'hesium australéaustral toadflax).
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Of the 16 threatened species recorded within 20okrhe study site by the NPWS wildlife
Atlas and/or the EPBC Protected Matters Search, idoare considered to have suitable habitat
represented on the study area (shaded grey in Babl€hese species, and aspects of the habitat
on site suitable for them, are as follows:

» Amphibromus pithogastruMoist, grassy seepage

» Asperula charophytarMoist, grassy seepage

» Bothriochloa bilobaDisturbed grassland

» Dichanthium setosuntrassy woodland

» Discaria pubescen®Voodland and forest, often in rocky situations

» Diuris pedunculataMoist areas, open sclerophyll forest to grassland
* Eucalyptus nicholiiGrassy open forest and woodland on poor soils
* Ozothamnus adnatu&rassy open forest and woodland on poor soils
» Senecio macranthusoist gullies in sclerophyll forest

* Thesium austrateGrassy woodland

An assessment of significance (7-part test) of TiStéd species and potential impacts of the

proposed development on these species is presemggbendix A. An assessment of potential
impacts on matters of national significance (EPBST) As presented in Appendix B.
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Table 5. Evaluation of rare or threatened flora to identify species with potential habitat on the study area.

Shaded = suitable habitat on site; bold = recorded on site.
E = Endangered, V = Vulnerable, E2 = Endangered Population, E4 = Presumed Extinct
(References: Harden 1990; 1991; 1992; 1993, Ayers et al. 1996, Briggs and Leigh 1996, Creamer 1999, NPWS 2003. (ROTAP code —Appendix L).

Results of
. TSC EPBC ROTAP . . e Presence of
Species Act Act Code Flora Habitat Required/Distribution Suitable Habitat
Survey
Grows in dry woodland or forest on volcanic soiteumd Ashford and Pindari
Acacia acrionastes E i 3RC Not dam. It commonly occurs in dry sclerophyll foreatgranite outcrops. ProbablyHabitat not suitable

recorded only able to cross areas of unsuitable habitataud@0m wide as seeds ardot likely to occur
dispersed by ants, small mammals and small birds.

Habitat not suitable
Not likely to occur

Not Known from a single population west of Inverell.o@s in deep clay soils on
Acacia atrox E - 2E-V recorded basalt in the upper slope and crest of a low Rithwering period May-July.
) Possibly only spreading by suckering. No pods lmeen observed.

This species is not listed as threatened but isseth as Rare by Briggs and
Not Leigh (1996). Abundant in the gorge country along Gara River to the southHabitat not suitable
recorded of the study area. Highly unlikely to occur in thidy area due to a lack ofNot likely to occur
suitable habitat.

Acacia ingramii - - 2RCa

Not Generally grows in dry forest or woodland in thetvan district. Grows in

Acacia jucunda E - Callitris and Eucalypt woodland on heavy and loaswjls. Flowering late Habitat not suitable

recorded . : Not likely to occur
winter to early spring.
Usually on granite and often near streams, in digrephyll forest and heath at
altitudes of 500-1000m. Associated species inclAlecasuarina littoralis
_ _ VG Not A_ngophora floribundaBursaria spinosaCaIIistemo_n fIavoyirensI_Eucalyptus Habitat not suitable
Acacia macnuttiana E \% recorded biturbinata, Leptospermum brachyandraFlowering period is July to Not likely to occur
September. This species would be expected to regfentom seed after fire.
Prolonged absence of fire disturbance may prectadeneration; too frequent
fires may eliminate it.
Acacia pubifolia E \% Not Grows on rocky outcrops and in woodlands on sandy derived from granite. Hab'.tat not suitable
2VC recorded Not likely to occur
This species is not listed as threatened but isvknto be very rare on th Potential habitat
Amphibromus ) i 3K Not Northern Tablelands. Previously recorded near Cp@reek to the east of tt present. Assessment
pithogastrus recorded study area. Favours moist, grassy seepage areah at@ present in the stuc of Significance
area but no plants were found despite specifitaligeting this species. applied
Scattered over the Northern Tablelands (e.g. Mottidducks Lagoon Naturt Potential habitat
Asperula charophyton ) i 3RCa Not Reserve near Guyra and Cathedral Rock National) PRakvours moist, grass present. Assessment
recorded seepage areas which are present in the study ateaobplants were foun of Significance
despite specifically targeting this species applied
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Results of
. TSC EPBC ROTAP . . o Presence of
Species Act Act Code Flora Habitat Required/Distribution Suitable Habitat
Survey
Asterolasiasp. Not Known from a smgle_ p(_)pulgtlon near T_amworth. G_rowsock_y alluw_al soil Habitat not suitable
X . E - along a creek bank, in riparian community w@hsuarina cunninghamiantoe .
Dungowan Creek - Recorded ; : Not likely to occur
dominant species.
Low dry woodland and shrublands on granite and acidanic outcrops, often
Not in rock crevices. Appears to be restricted to tlegims and crevices of rOCkyHabitat not suitable
Astrotricha roddii E E 3VCa recorded outcrops primarily in shrubland. This habitat is lmhited extent but occurs ot likelv to occur
along the banks of the Severn River and in thecadighills. Occurs on exposecJ\l y
granitic and acid volcanic outcrops, or ignimbriéesl lava rocks or porphyry.
Bertya Species A Vv Vv Not Occurs in a range of habitats ranging from stonjleeaidges and cypress-pineHabitat not suitable
Cobar-Coolabah oV recorded forest on red soils in the west, to cliff edgespen eucalypt forest in the east. Not likely to occur
. ) Not Previously recorde_d_ln the gorge country anngCﬁbea River to the south andHabitat not suitable
Bertya ingramii E E . at Dangars and Mihi Falls. Highly unlikely to ocdarthe study area due to Not li
2VCit recorded . . ot likely to occur
lack of suitable habitat.
Occurs in fissures and crevices of granite and &oldanic outcrops and in
forests on granite scree and shallow soils. Codfite healthy vegetation
Boronia aranitica Vv E 3VC- Not associated with the large expanses of granite gppang found at mid altitudesHabitat not suitable
9 recorded (700-1200 m asl) on the dry western side of the NEngland Batholith. At Not likely to occur
Severn River Nature Reserve a few plants occur hallaw soil over acid
volcanics, but most are on deep red soil.
. N Not Restricted to Woods Reef, east of Barraba. Grovesyreucalypt woodland on Habitat not suitable
Boronia ruppii E - : . .
i recorded serpentine soils. Not likely to occur
Grows in Eucalypt woodland on basaltic hills, imggland on drainage slop Potential habitat
. : Not and floodplains on a variety of soils, brown andchl clays, red earth soil present Assessment
Bothriochloa biloba - Vv : e ! L
= recorded Associated tree species inclufie albens E. camaldulensisE populneassp. of Significance
bimbil, Angophora floribundaOften occurs in areas with ground disturbance applied
Grows mainly in vine thickets or dry rainforestdamore rarely in rainforest.
A relic rainforest species favouring upper and si@pes, ridges and gullies on
undulating terrain on various geologies includiagdstone, conglomerate and
claystone. Soil nutrient levels are low to fair aswll types range from sandy,,_, . .
Cadellia pentastylis Y \% Not clay to clay. Aspect ranges from 50-330 degreeh wibst known po uIationth’Jlblt"]lt not suitable
P y ) recorded y Y. ASP 9 9 hop Not likely to occur

having northerly aspect. Mostly at elevations dd-3G0m. Commonly found in
White Box Woodland Eucalyptus albenswith White Cypress PineCallitris
glaucophyllg. Also occurs as a tall emergent tree in semi green vine
thickets and in localised clumps among BrigalowaBatommunities.
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Results of
. TSC EPBC ROTAP . . e Presence of
Species Act Act Code Flora Habitat Required/Distribution Suitable Habitat
Survey
_ Not Dry _sclerophyll forests, Wo_odlands, riparian areasd rocky areas mcludlngHabitat not suitable
Callistemon pungens - \% crevices and scree. Grows in or near rocky wateses usually in sandy creeIN .
recorded ; : ot likely to occur
3RC- beds on granite or sometimes on basalt.
Cryptostylis Not This species is _saprophytlc. O_chrs mostly in cai@athlands, dry SClemphy”Habitat not suitable
) V \% forests, dunes (including stabilised sands), rgga(stream-side) areas, swampy, i
hunteriana 3VC- recorded ot likely to occur
forests, swampy areas and wetlands
Not Grows in Eucalypt woodland and grassland. Has beeorded on basalt, blac Pr%tsg::? l :sast:elts%stment
Dichanthium setosum  V \% clay and red-brown hardsetting soils. Associafget®s includdothriochloa present.
recorded L : of Significance
o decipiensandMacrozamia stenomera h
applied
Native grassland, woodlands or open forest withassy understorey, on richer
dark and fine textured clays (usually highly fer}il This species seems to
Diaitaria porrecta E E 3 Not require a level of disturbance. Mostly found alawngdsides and TSRs wherddabitat not suitable
9 P E recorded there is light grazing and sporadic fire. Assodagpecies includé&seijera Not likely to occur
parviflora, Casuarina cristataDichanthium sericeunPanicum decompositum
Digitaria divaricatissima Aristida leptopoda
In woodland and forest, often in rocky situatiomggespread, but considere Potential habitat
Discaria pubescens ) ) Not endangered. Scattered over the Northern Tablef@gsArmidale and Dangal present. Assessment
P 3RCa recorded Falls). No plants were found in the study area tiespecifically targeting thi: of Significance
species applied
Occurs in a range of vegetation communities frorenopclerophyll forest t¢ Potential habitat
Diuris vedunculata E E Not grassland. Often associated with moist and/or gwarreas within thes present. Assessment
P 2E recorded communities. Has been recorded from shale andswédpand on fine granitt of Significance
and among boulders. applied
Lo Not Grows in grassland and cypress-pine woodland,ndysaoils in flat country or Habitat not suitable
Diuris tricolor Y \% . .
3K recorded on top of small hills Not likely to occur
Known from a limited area west of Tenterfield. Athown stands are on
privately held property on drier shallower soils mbderate fertility in open Habitat not suitable
Eucalyptus caleyi Vv Vv Not grassy woodlands witBucalyptus melliodorandE. dealbataon rough granite. Outside of known
subsp.ovendenii ) recorded This species occurs within the range of ssgleyi but occupies the crests oflistribution

broad high ridges in a replacement pattern. Sutzdpyioccurs on lower slopesNot likely to occur
in the same general area and integration occurgdrvening areas.
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Results of
Species -,I-Asc(t: E:E’tc R(C:)(')I'(,jAeP Flora Habitat Required/Distribution Sui;i)slgr::b(i)t;t
Survey
Recorded on site.
Recorded Scattered over the southern part of the Northerblelands (e.g. Walcheé No Assessment of
Eucalyptus elliptica = s 3KC- on site Bendemeer and Wollomombi districts). Prefers gragsydland on sandy soil: Significance
Also known to occur further east of the study ateamg the Waterfall Way. applied for
ROTAPs
Scattered along the gorge rim and adjacent platedhe eastern half of the . .
i‘;%?:%%;; E - 3K rec':\loc;tded Northern Tablelands (e.g. Metz Gorge and HillgroNtrict). Highly unlikely E??:}Eé&%sggfﬂe
to occur in the study area due to a lack of suitdlabitat
Confined to the drier western side of the New Engdldablelands from near
Inverell south to Bendemeer. Although locally abamdin dry sclerophyll
forest or woodland in a few areas, such as negaGihe general distribution is
2V very patchy. Gently undulating to flat areas aitwades of approx. 600-1050m. . .
Eucalyptus mckieana Y \% Not Mean annual rainfall is 650-750mm. Grows on geniigulating to flat areas Hablj[at not suitable
recorded . X . . Not likely to occur
on a range of soil types including deep clay loamsnetasediments, but more
commonly on sandy loams derived from granite andrtgu porphyrites.
Associated species includengophorafloribunda, E. blakelyj E. bridgesiana
E. pravaandCallitris endlicheri
Scattered along the gorge rim and adjacent platedhe eastern half of the . .
?ijgr?;ﬁigjr?a - 3RCa rec';\loc;tde d Northern Tablelands (e.g. Hillgrove district). Highunlikely to occur in the E??:}Eé&%sggfﬂe
study area due to a lack of suitable habitat
Grassy open forest or woodland on shallow and tilgesoils, mainly on
granite. This species is endemic to the Northerbléflands of NSW where i Recorded on site
3y Recorded OCcUrs from N_ia_ngala in the south to Glen Inneshim _north (Williams 1992_ Assessment of ’
Eucalyptus nicholii V V ] Brooker & Kleinig 1999; Hill 2002). A large populah is reserved close to it o. -
on site ot s Ty " . Significance
western limit in Single National Park (c. 30 km thewest of Guyra) while aoplied
another significant population is known to occufl@.km east of the study art P
along the Waterfall Way.
Known only from scattered locations on the northetslelands from near the
Moonbi Ranges and northwards to the west of Gugca@len Innes. Grows on
. cold flats in open forest, grassy or shrubby woodlan soils of medium to . .
Exgsgztr%?ggg?uam \% \% - rec';\loc;tde d high fertility. Occurs on deep nutrient-rich cllyams as a dominant or IocalIyng?:itsélrftgsggfﬂe

abundant component of grassy woodlands. Associtedies includé\cacia
fimbriatay, Acacia melanoxylan Angophora floribunda Eucalyptus
dalrympleanasspheptanthaE. melliodoraandE. viminalis
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Results of
; ROTAP . . . Presence of
Species Code Flora Habitat Required/Distribution Suitable Habitat
Survey
Mueller's Eyebright is a semi-parasitic plant. Tiest range of the species is
unknown but may be broad. Stems die back annually perennial rootstock.
Euphrasia collina Not ‘Sucgessftjl dlspersal is _normally _only likely to olccal_ong continuous Habitat not suitable
subsp muelleri - recorded _corndors of resident habitat. Very little is kmqn o_f the habitat of the specieg; ¢ likely to occur
in NSW. Early records from other states indicatattit grows in ‘open
meadows’ and possibly damp places in grasslandhlea heathy woodland.
Recorded at upper Macintyre River (Inverell areahie early 1900's.
. Not
Euphrasia ruptura 1X recorded Unknown
Usually found on steep granite slopes at highualés, although a population at
Shannon Creek is at a lower elevation on sandstdsgally within open
Grevillea beadleana . Not eucalypt forest with a shrubby understorey. Knovemf four separate areas, thélabitat not suitable
SECI recorded Torrington area west of Tenterfield, Oxley Wild Brg National Park, Guy Not likely to occur
Fawkes River National Park and at Shannon Creelthsgest of Grafton.
Historical records suggest it was also once fowrat iValcha.
_ Not Mamly_occurs on the dry and steep rocky slope$|\z_n‘r gorges. SometlmeSHabitat not suitable
Hakea fraseri NG recordeq  9rOWs in open woodland on gorge rims. Found onltheénupper Macleay RlverNot likelv to occur
) gorges, and the escarpment country in Oxley WilteRi National Park. y
Hakea pulvinifera Not Knovv_n from a single population growing on a hardkso hillside near Lake Hablf[at not suitable
2EC] recorded Keepit Not likely to occur
Haloragis exalata Not Scattgreddalon% the easternkedge of the Northebtelbads vyhﬁre it ||§ku;5uallyHabitat not suitable
subspvelutina i recorded associated with steep, rocky country near watesesurHighly unlikely to Not likely to occur
' occur in the study area due to a lack of suitablgtht.
Homoranthus Not Occurs in open and exposed sites in shrubland mdvuoodlanq on granite Habitat not suitable
. outcrops between 650 and 970m altitude. Often giiowsck crevices on bare ;
bornhardtiensis - recorded . . ) Not likely to occur
rocky slopes and in surrounding shallow soils.
. Not . : o Habitat not suitable
Homoranthus prolixus Grows in heath on shallow soils among crevicesamige outcrops. .
2\ recorded Not likely to occur
Grows in many vegetation types including Open BymtalWoodland and Low
Open Casuarina Woodland with grassy understorey Graslands with an
Lepidium 3ECi+ Not annual rainfall of 600-700mm. This species canr&iée high soil disturbanceHabitat not suitable
hyssopifolium recorded and is commonly found in areas where the groundcasedominated by Not likely to occur

introduced species. Associated species inclBdemus diandrus Dactylis
glomeratg andPinus radiata
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Results of
. TSC EPBC ROTAP . . e Presence of
Species Act Act Code Flora Habitat Required/Distribution Suitable Habitat
Survey
. . Not Known from a single population in low dry woodlawe sandy soil on an Habitat not suitable
Macrozamia humilis E - . : .
. recorded outcrop of laterite capped granite. Not likely to occur
Occurs in isolated patches on rocky ridges anditids on granite and acid
Monotaxis E i Not volcanics, and also in coastal heaths and alondsides. This species is aHabitat not suitable
macrophylla . recorded moderately resilient fire ephemeral (comes up diiter dormant between fires),Not likely to occur
an obligate seeder and has a long-lived seed bank.
Grows in coarse sandy soils in heath, mallee areh aqucalypt woodland in
Muehlenbeckia costata i vul bl Not granitic or acid volcanic outcrops at higher attes. In NSW, it is only known Habitat not suitable
uinerable  yacorded  from granitic outcrops on the New England Batholith the Northern Not likely to occur
Tablelands.
Grows in sclerophyll forest and woodland, usualty sandy soil; rare, sout Potential habitat
Ozothamnus adnatus ) i Not from Guyra district. Scattered over the Northerbl@&nds and recently foun present. Assessment
3KC- recorded 2 km to the west of the study area along the Waltevf’ay. No plants wer¢ of Significance
found despite specifically targeting this species applied
Phebalium Not This species is known from the Torrington distrextd Warialda. Grows Habitat not suitable
glandulosunssp E \% . ; .
- recorded amongst granite outcrops in heath. Not likely to occur
eglandulosum
_ o Not Spreading shrub 1-2 m h|gh._Gr0_ws chiefly in driesaphyll fore_s_t and heath Habitat not suitable
Philotheca ericifolia Y \% on damp sandy flats and gullies, in the upper Huvitdley and Pilliga to Peak .
recorded N Not likely to occur
3RC- Hill district.
Grows on the New England Tablelands, north from Anmidale area. This Habitat not suitable
Picris evae Vv Vv Not species is found in open eucalypt forest, grassydiemd and native grasslandOutside of known
recorded This species has fine wind-dispersed seeds. Prigmagte likely to move largedistribution Not
3V distances between areas of suitable habitat. Oocubdack soils. likely to occur
Not Sandy soils in dry eucalypt forest and woodlandhwaitsparse understorey. ArOutside of known
Polygala linariifolia E - inconspicuous herb with longevity estimated at at2@uyears. Not known from distributions Not
recorded .
- the tablelands. likely to occur
Pomaderris E i Not Grows in moist eucalypt forest or sheltered woodtarwith a shrubby Habitat not suitable
gueenslandica . recorded understorey, and occasionally along creeks. Not likely to occur
. Not . . : Habitat not suitable
Pultenaea campbellii Y _ recorded Grows in dry sclerophyll forest on light gravellgils Not likely to occur
. Not On granite in open forest. Locally abundant irtrieed areas around SevermHabitat not suitable
Pultenaea stuartiana \Y, \Y, . . : ;
. recorded River and Kings Plains area. Not likely to occur
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Results of

. TSC EPBC ROTAP . . e Presence of
Species Act Act Code Flora Habitat Required/Distribution Suitable Habitat
Survey
A perennial herb that grows in heath and, occadligrapen forest. Propagules, ,_, . .
Rutidosis heterogama  V \Y, VC reclz\lo%e q e likely to move large distances between areasuitfible habitat by wind Eg?:itsélncigsggfﬂe
a dispersal. Often found along disturbed roadsides. y
Grows in moist gullies in sclerophyll forest; mainin the ranges fron . :
Wollomombi Falls south to Tallong and inland to téarrumbungle Mtns PoiEmiel fEltiz
. Not . present. Assessment
Senecio macranthus - - 3RC- Rare on the Northern Tablelands where known frost ja few scattere o
recorded . ; . o of Significance
populations (e.g. Wollomombi Falls). No plants wéyend despite specificall aoplied
targeting this species bpled.
Swainsona sericea Y \% Not Grows in grassland and eucalypt woodland sometimitasCallitris species. Hablj[at not suitable
_ recorded Not likely to occur
Grows in grassland and Eucalypt woodland, oftedamp sites. This specit
occurs on a wide range of soils, rainfall regimed geology. Thesium australe Marainal habitat
3VCi+ is a semi-parasitic herb, and the hosts are mosapty Themeda australiand 9
. Not . L present. Assessment
Thesium australe V V recorded Poaspp. Other associated species incledealyptus blakelyiE. albensandE. of Sianificance
viminalis Common to abundant throughout much of the NontHeblelands. 9
: " applied
Favours areas of dense Kangaroo grass and apjebss highly sensitive tc
grazing.
Tviophora linearis E E Not Grows in vine thickets and shrubby woodland in Berraba, Mendooran, Habitat not suitable
ylop 3E recorded Temora and West Wyalong districts. Not likely to occur
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6.2 Threatened Fauna

Four (4) threatened fauna species (Speckled Warbliemond Firetail, Koala and Eastern
Bent-Wing Bat) were recorded in the study areauf@g). A fifth, the Little Lorikeet, has been
recorded in the Gara River TSR north of Waterfalyw{Appendix F), and potentially occurs at
least in the TSR traversed by the landfill accessly where it is likely to forage and breed in
Box Gum Woodland in good eucalypt flowering ye&s\frtney & Debus 2006).

Speckled Warbler. In the autumn survey one family group of 2-3 bislas observed in the

Stringybark Woodland community and another smabugr in the Box Gum Woodland

community. In the spring survey two family groug<2e3 birds were observed in the gully and
saddle above the dam in the stringy bark woodland,one pair in the Box Gum Woodland. In
spring 2009 a group was detected in the same deas¥a in the Stringybark Woodland
(landfill site), and another in the Box Gum Woodlgi SR).

Diamond Firetail: In the autumn survey one bird was observed atithe in the Stringybark
Woodland. In the spring survey one bird was obskatethe same dam and another one in the
Box Gum Woodland about 100 m west of the dam inMBR. The species was not recorded in
spring 2009.

One Koala was observed by spotlight during the spring fasoavey in the Box Gum
Woodland beside Waterfall Way. The individual wasdted in a mixed clump of foliage
belonging to a Yellow Box and a Blakely’s Red Gueside the northern boundary fence of
Edingtonand approximately 200 m south-east of the danhenTSR (Figure 7). A detailed
search for Koala in November 2009 revealed evidefcKoalas (scats and scratches) near
several trees in the Stringybark Woodland at thelfid site (Section 6.4.2). However, no
Koalas were observed at either the landfill sitendhe TSR.

Eastern Bent-Wing Batecholocation calls were detected in the Stringyhddodland.

6.3 Threatened Fauna with a Final Determination Pen  ding

Three (3) bird species, although not yet listedttasatened, are currently the subject of a
Preliminary Determination to list them as such (TA& — Vulnerable). They were detected in
both the Box Gum Woodland in the TSR, and in then§ybark Woodland in the proposed

development area (Figure 7; Appendix D). Theseispeaare the Little Eagle, Scarlet Robin and
Varied Sittella.

One Scarlet Robin territory was identified in their§ybark middle gully area of the landfill
footprint in spring 2009, in the general vicinity previous records in 2005 (Appendix D).
Another was observed in the eastern half of the IRSR05.

A group of Varied Sittellas was identified in th&iSgybark middle gully area of the landfill
footprint in spring 2009, in the general vicinity previous records in 2005 (Appendix D).
Another group was detected in the eastern hali@fTiSR in 2005-06.

A breeding pair of Little Eagles was present duting spring 2005 survey, and had an active
nest in the first tall Stringybark tree in the gukhbove the dam within the Stringybark

Woodland. This species is protected in NSW, antetbes any clearing that may affect the nest
tree should be undertaken outside of the breedéagan (which is August to January, Debus
1984). Little Eagles usually breed from the sam& oeer a number of years. However, they
are known to readily build a new nest, or use dermdtive nest, when a previous nest is
damaged or destroyed, or the eagles are distubldaliget al. 2007; Debus & Ley 2009).
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In spring 2009 the pair of Little Eagles had a mest site, in a tall Yellow Box on the western
edge of the landfill footprint (located at GPS pd@6J 383203 m E, 6618998 m; Figure 7). On
23 November there was a half-grown chick in the,resout 1 month old, indicating a likely
nest-leaving date of late December. However, theng eagle would be dependent on the nest
as a feeding platform for a further week or twaeafeaving the nest, and on the woodland
around the nest site for a further two months aé&ving the nest (Debus & Ley 2009).

It is recommended that the current (2009) LittleglEanest tree and surrounding trees, to a
radius of 50 m from the nest, be incorporated th& offset zone around the landfill footprint,
that construction works take place outside thedingeseason (i.e. in February-July), and that
construction approaches the nest site gradually faomore distant starting point. If it is not
practicable to retain the nest tree and buffels iecommended that removal of the tree takes
place outside the eagles’ breeding season (i.eeleet February and July), and that a healthy
tree of similar age and size is included in theetfizone. The last provision, of an alternative
nest tree in the offset zone, should apply regasdlm case the pair abandons the current nest
site when construction approaches it.

6.3.1 Potentially Occurring Threatened Fauna

The NPWS Wildlife Atlas records of fauna for a 28 kadius of the study area were obtained to
ascertain if any threatened species had been etatithe study area or in a similar habitat in
the district. The records revealed that 29 liskedatened species have been recorded within 20
km of the study area (Figure 10, Appendix G).

The EPBC Act Protected Matters Search Tool idexttifl4 fauna species listed as threatened
under the EPBC Act that may occur within a 20 kaiua of the study area (Appendix H).

Table 6 presents an evaluation and summary of dtatejuirements of 56 threatened fauna
species known to occur in the New England TableRiwgdegion, with species considered to
have potential habitat present on the study sghlighted with grey shading. These species are
those known to have distributions that include shedy area or habitat requirements similar to
that present within the study area or surroundieg.a
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Table 6. Evaluation of threatened fauna to identify species and populations with potential habitat on the study area.

Shaded = suitable habitat on site; bold = recorded on site.

E = Endangered, V = Vulnerable, E2 = Endangered Population, E4 = Presumed Extinct

(References: Baldwin 1975, Cayley 1995, Churchill 1998, Debus 1998, Garnett 1993, Marchant & Higgins 1993, Menkhorst & Knight 2001, NPWS 1997a, NPWS 1997b,
NPWS 1998a, NPWS 1999a, NPWS 1999c, NPWS 2000a, NPWS 2000b, NPWS 2001a, NPWS 2001b, Parnaby 1992, Robinson 1993, Simpson & Day 1993, Slater 1986,
Strahan 1995, Swan 1990, Triggs 1992).

TSC Results of . . Presence of suitable
Common Name Act Fauna Survey Habitat Required habitat
Australasian Bittern Permanent_freshwater wetlands Wl_th tall de_nse atiger Whl(_:h prov_ldes Habitat not suitable
o \% Not recorded shelter during the day. Feeds mainly at night agdr yabbies, spiders, .
Botaurus poiciloptilus : LD . : Not likely to occur
insects and snails in still shallow water nearkhiegetation.
. Woodland, open forest and riparian woodland. Néstdarge hollows. Potential foraging habitat
Barking Owl ; : :
. : \% Not recorded Typically roosts in tall, dense understorey treagipularly wattles and she Assessment of
Ninox connivens o o :
oaks. Territories range from 30 to 1000 ha. Significance applied
Bell's Turtle Vv Not recorded Shallow to deep pools in upper reaches of the Narf®wydir and Habitat not suitable
Elseya bellii MacDonald Rivers in granite areas. Nests sandbandsring and summer. Not likely to occur
Black-chinned Honeveater Dry woodlands and wattle shrublands. Prefers Bowkark Woodlands an Potential habitat present
; eyeate \% Not recorded River Red Gum woodlands, and stands of floweringilshi Feed on necta Assessment of
Melithreptus gularis gularis . oo :
honeydew and insects. Significance applied
Black-necked Stork Swamps, lagoons, floodplains, farm dams and iridaOccasionally feedsHabitat not suitable
L - E Not recorded ; ; . . .
Ephippiorhynchus asiaticus in open grassy woodland. Builds large stick nastarige tree near water.  Not likely to occur
Black-striped Wallaby Confined to stands of Brigalow with a dense shrajet and open areasHabitat not suitable
: E Not recorded ; .
Macropus dorsalis nearby for feeding. Not likely to occur
Black-throated Finch Eucalypt woodland and riparian woodland, includpaperbark and wattle . .
i . ~Habitat not suitable
(southern ssp.) E Not recorded shrubland. Favours areas close to water with aelanderstorey of seedlnq\l .
o ot likely to occur
Poephila cincta grasses and shrubs.
Blue-billed Duck Large, deep, permanent Wetlands, both natural atifitial. Flocks form Habitat not suitable
: Y Not recorded during non-breeding season (winter) on large bodiexpen water. Densely .
Oxyura australis . ; . : Not likely to occur
vegetated swamps and marches occupied during breesdason (Spring).
Booroolona Ero On or under boulders and debris within and adjatentocky mountain Habitat not suitable
o g Frog . E Not recorded streams and on grassy banks of slow moving stre&me=d in summer. .
Litoria booroolongensis . Not likely to occur
Very few recent records in north of range.
Border Thick-tailed Gecko ded ROC?{ h'cljls with dr_yhogenl deucalyptkfo:eit ofr ‘|'|V°“‘”‘.’a Fa:jvt()jurs f?re?tl.andHabitat not suitable
Underwoodisaurus sphyrurus \Y, Not recorde woodland areas with boulders, rock slabs, fa erbér and deep lea |tter.Not likely to occur
Most common in granite hills of the New England [Edédnds.
SN VST Drier eucalypt woodlands. Favour open areas withrtshgrass or bart Pl Rl prese
Climacteris picumnus \% Not recorded yp ' b Assessment of

victoriae
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TSC Results of : . Presence of suitable
Common Name Act Fauna Survey Habitat Required habitat
Dry forests and woodlands with hollow bearing tredsorage for
Brush-tailed Phascogale Vv Not recorded invertebrates and small vertebrates on trunks aadches of rough barkedHabitat not suitable
Phascogale tapoatafa trees. Also required nectar from flowering eucady@helter during the dayNot likely to occur
in hollow tree limbs, stumps and certain bird nests
Typically occupy north facing cliffs in dry eucalyforest and woodland.
Brush-tailed Rock Wallaby Shelters in rock crevices, caves or overhangs dutie day and feeds inHabitat not suitable
s E Not recorded e ; .
Petrogale penicillata grassy areas above or below cliffs in the eveniRgeds on grasses, sedgeblot likely to occur
shrub leaves, ferns and roots.
Bush Stone-curlew Lightly timbered open forest and woodl_and, or gacib_ared farmland with Habitat not suitable
. . E Not recorded woodland remnants. Prefers areas with dry leadrlittallen timber and .
Burhinus grallarius Not likely to occur
sparse ground cover.
Cotton Pygmy-goose E Not recorded Deep, permanent freshwater lakes, lagoons, swanghsi@ans, particularly Habitat not suitable
Nettapus coromandelianus those vegetated with water lilies and other aquadgetation Not likely to occur
Diamond Firetail Grassy eucalypt woodland, open forest and malléenG@ound along rivers Potential habitat present
Stagonopleura quttata V Recorded on site and in lightly wooded farmland. Feeds on the groumetdominantly or Assessment of
gonop 9 grass seed. Significance applied
Eastern Bent-wing Bat Occur in colonies in forest and woodland. Roostrduthe day in caves, ol .
e : . . : . ; Recorded on site.
Miniopterus schreibersii .. mines and occasionally buildings. Forage for irs@dtove the tree canoy
: \% Recorded on site¢ . : : .. Assessment of
oceanensis in well timbered valleys. Large aggregations of &ss gather each sprir . = :
. o : Significance applied
in specific nursery caves to raise young.
Eastern Cave Bat Dry open forest and woodland near cliffs or rockyerohangs. Roosts inHabitat not suitable
. \% Not Recorded X . ; .
Vespadelus troughtoni caves, overhangs and disused mine workings. Not likely to occur
- Range of habitats including moist and dry sclerdiptoyest and rainforest Potential habitat present
Eastern False Pipistrelle X . : )
: L \% Not recorded Roosts in tree hollows in forests, isolated paddeks and occasionall Assessment of
Falsistrellus tasmaniensis L S : o :
buildings. Generally forages within or just beldve ttree canopy. Significance applied
Eastern Freetail Bat . . .
. \% Not recorded Very little known. Roosts in tredlbws. Rare on New England Tablelands.  Not likelypccur
Mormopterus norfolkensis
Dry forest, woodland, mallee and other semi-ariciiid habitats. Roosts in . .
Eastern Long-eared Bat o Habitat not suitable
. N \% Not recorded tree hollows or under bark. Forages within and Wwethe canopy. May .
Nyctophilus timoriensis . Not likely to occur
occasionally forage on the ground.
Occurs in a range of vegetation types from wet dnd eucalypt forest, Habitat not suitable
Eastern Pygmy-possum Vv Not recorded subalpine woodland, coastal Banksia woodland andche&th. Feeds mostlyOutside of known range

Cercatetus nanus

on pollen and nectar from banksias, eucalypts anderstorey plants.

Shelters in small nests in tree hollows, tree ssiounder bark.

Not likely to occur
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Common Name EPBC Results of Habitat Required Presence of suitable
Act Fauna Survey q habitat
Usually occurs close to or on lower slopes of dligbes in grassy White
Five-clawed Worm-skink Box woodland on moist black soils or and River R&dn/Coolibah/Bimble Habitat not suitable
; Vv Not recorded ; . - .
Anomalopus mackayi Box Woodland on deep cracking loose clay soilsekiin deep tunnels andNot likely to occur
deep soil cracks coming near to the surface uradlenftimber and litter.
Permanent and temporary freshwater wetlands, swangdsopen lakes.
Freckled Duck Not recorded Waterbodies are usually shallow and well vegetatdahed in densely Habitat not suitable
Stictonetta naevosa vegetated swamps and flock to large permanent waddies in times of Not likely to occur
drought. Feeds on water plants and invertebratekatiow water.
Glossy Black-Cockatoo Usually associated with stqnds A'Illocasuan_naln moist and dry eucalyptHabitat not suitable
. Not recorded forest and woodlands. Reliant @xlocasuarinacones for food. Nests in .
Calyptorhynchus lathami hollows Not likely to occur
Occurs in a variety of habitats including woodlanaipist and dry
sclerophyll forest and rainforest though it is mosmmonly found in tall
Greater Broad-nosed Bat wet forest. Roosts in tree hollows. Forages orettges of cleared areas an#iabitat not suitable
i, Not recorded . T . . .
Scoteanax rueppellii in open woodland. Large flying insects are the priynfood source. It is Not likely to occur
widespread on the escarpments of the New EnglabtelBads, however it
is not known to occur at altitudes above 500 m.
Grey-crowned Babbler . Dry open woodland with mature eucalypt trees,ghtlubs and groundcoverHabitat not suitable
Pomatostomus temporalis Not recorded ; . .
temporalis of grasses and forbs. Also found in farmland withtered trees. Not likely to occur
. Roosts in conspicuous camps in lowland rainfoeggmp forest or riparian . .
Grey-headed Flying-Fox \% Not recorded forest. Forages on fruit, nectar and pollen. Alisity orchards and gardensHaIbltat not suitable

Pteropus poliocephalus

Rarely recorded in the New England Bioregion. Not likely to occur

Hoary Wattled Bat
Chalinolobus nigrogriseus

Not recorded

Habitat on site not
suitable. Potential habitat
on TSR — Assessment of
Significance applied

Roosts in tree hollows and rock fissures. Feednsedts including flies
moths, crickets, cicadas, and ants and spiders; ddteh some prey in fligh
but can also land and crawl quickly after non-ftyjrey.

Hooded Robin
Melanodryas cucullata
cucullata

Not recorded

Potential habitat present
Assessment of
Significance applied

Often found in clearings or partly cleared aregsiathg a range of eucalyy
woodlands, open forests and mallee and wattle &mdb.

Koala
Phascolarctos cinereus

Recorded on site

Woodlands and Open Forests and treed urban aredanfof tree foliage
generally eucalyptus, for food. On the New Englaattlelands the primar
food tree species afe. viminalis E. tereticornisand E. amplifolia Only
secondary food tree species occur on the study(8esdion 6.4.2).

Potential habitat present
Assessment of
Significance applied

Large-footed Myotis
Myotis adversus

Not recorded

This species is always associated with permanentally slow-flowing,
water bodies. Feeds over water, catching prey lothe air and from the
water surface. Roosts in caves, tunnels, tree uslbnd dense vegetation.

Habitat not suitable
Not likely to occur
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Common Name TSC EPBC Results of Habitat Required Presence of suitable
Act Act Fauna Survey q habitat
Forages for nectar from eucalypt blossom, espgciadix and ironbark
Little Lorikeet Not recorded on spemes._Breedlng pairs occupy their nest sitemutiitout muc.h of the Y& |\ bitat suitable
Glossopsitta busilla V survey, known near their food sources, and return regularly femt and maintain them i Likelv to oceur
P P from TSR the non-breeding season. Breeds in small cavigjgsdlly in living smooth- y
barked gums.
Large-eared Pied Bat Roots in caves, in cliff crevices, olq mine worksragnd disused Fairy Marthabitat not suitable
) . \% \% Not recorded nests. Frequents low to mid elevation dry opensfoaad woodland close to .
Chalinolobus dwyeri . . Not likely to occur
roosting habitat.
Dry habitats such as dry open forests, open woddlamulga woodlands,
Little Pied Bat Vv Not recorded shrublands mallee and cypress pine forest. Occupgduitat is usually Habitat not suitable
Chalinolobus picatus within flying distance of water. Roosts in mine §Bacaves, rock overhangs\ot likely to occur
and, occasionally, tree hollows.
Long-nosed Potoroo Occurs in a range of plant communities includingstal heath and dry.andHabitat not suitable
. Y \% Not recorded wet sclerophyll forest. Requires thick ground cowégrasses, ferns, vines, Gt i
Potorous tridactylus or shrubs ot likely to occur
Magpie Goose Mainly found in shallow wetlands, including Iargwasmps and dams, W'thHabitat not suitable
. Y Not recorded dense growth of rushes or sedges and with permalagtons and .
Anseranas semipalmata Not likely to occur
grasslands nearby.
Dry eucalypt forest and woodland. Generally retdcto forests and . .
Masked Owl . V Not recorded woodlands although hunting in adjacent cleared sad@es occur. HomeHab'f[at not suitable
Tyto novaehollandiae : . Not likely to occur
ranges cover 500 to 1000 ha per pair. Nest in laegehollows.
Painted Honeyeater Dry open forests and woodlands, particularly Baalrark woodlands, with Habitat not suitable
; . \Y, Not recorded . . .
Grantiella picta an abundant mistletoe fruit and nectar source Not likely to occur
Painted Snipe Fringes qf swamps, dams and ma_lrshy areas where thea cover of Habitat not suitable
. \% Not recorded grasses, lignum, low scrub or open timber. Feed/ams, molluscs, insects .
Rostratula australis : Not likely to occur
and some vegetation.
Dry eucalypt forests and woodlands, cypress pineodlemd and
Pale-headed Snake Vv Not recorded occasionally in moist eucalypt forest. Favoursrigmaareas in drier habitats.Habitat not suitable
Hoplocephalus bitorquatus Shelters during the day under loose bark or inoliedl Mainly relies on tree Not likely to occur
frogs for food.
Occupy large vegetated areas including woodlangsn dorest, tall moist
Powerful Owl Vv Not recorded eucalypt forest and rainforest. Home ranges ocaygy 1000 ha. Nests inHabitat not suitable

Ninox strenua

large hollows in large eucalypts. Requires foodremwf gliders, possumsNot likely to occur
and flying Foxes.

EnviroAg Australia Pty Limited © 2010

Page 58




Flora and Fauna Assessment

Report No 22678.31292

Common Name TSC EPBC Results of Habitat Required Presence of suitable
Act Act Fauna Survey q habitat
Dry open forest and woodlands in areas of low tadenate relief with . :
: . : Potential habitat present
Regent Honeyeater abundant nectar producing eucalypts. Major foodurses in the Nev
. E E Not recorded . : . Assessment of
Xanthomyza phrygia England Bioregion are White Box, Yellow Box and Miagironbark. Prefer: -~ — .
Significance applied
Box-Ironbark woodlands
Rufous Bettong ded Inhabit a variety of forests from tall moist eugatljorests to open woodland'vl"’lrgmal potential habitat
Aepyprymnus rufescens v Not recorde with a sparse or grassy understorey present
Not likely to occur
Sedentary inhabitants of grasslands or grassy woddl near water,
although the three most recent sightings have hbeedeared, or even Study area well outside
Star Finch E4 E Not recorded suburban, settings that have very few remnant .trébe finches build known current
Neochmia ruficauda ruficauda domed nests in patches of grass, reeds or low. tle@merly occurred distribution
throughout eastern Australia from the Namoi Valkey Burdekin. Now Not likely to occur
confined to central Queensland.
Eucalypt and cypress woodland with a grassy unolengtand patches ¢ Potential habitat present
Speckled Warbler ] ] L
. \% Recorded on site shrubs. Speckled Warblers feed on the ground irs pitrios and nest o Assessment of
Pyrrholaemus sagittata . . oo :
the ground in grass tussocks and fallen timber. Significance applied
Spotted-tailed Quoll Undlsturb_ed Iarge remnant Woodland_s and Open Fordsind to move Habitat not suitable
Y E Not recorded along drainage lines and make dens in fallen hollmgs or among large .
Dasyurus maculatus Not likely to occur
rock outcrops.
Dry woodland and open forest. Prefers vegetatiamglmajor rivers anc . :
. . . i . X Potential habitat present
Square tailed Kite belts of trees in urban or semi-urban areas fotihgnNests in large tree
o Vv Not recorded . . Assessment of
Lophoictinia isura along water courses. Preys on bird nests in woodlaand open forest L.~ :
Significance applied
Home ranges occupy at least 100°km
Dry eucalypt forest and woodland. In inland ardssytare predominantl
. . found in box-ironbark woodlands and River Red Gures$t. They require Potential habitat present
Squirrel Glider ; .
: \% Not recorded abundant tree hollows for refuge and nest sitesy Marestricted to stanc Assessment of
Petaurus norfolcencis " . ; . ; A :
mixed forest that contain winter flowering eucal/pdr banksias the Significance applied
contribute to a reliable seasonal food supply.
Squatter Pigeon Grassy woodlands and plains, preferring sandy aileas to water. Feed onHabitat not suitable
X E \% Not recorded .
Geophaps scripta the ground on seeds of grasses, herbs and shrubs. Not likely to occur
Stripe-faced Dunnart Native dry grasslands. Seer_n to prefer tussock I_glrm_and _Iow dry Habitat not suitable
' . Y Not recorded shrublands, often along drainage lines. Sheltercricks in soil, grass .
Sminthopsis macroura : Not likely to occur
tussocks or logs during the day.
Superb Parrot River Red Gum forest, eucalypt woodland, mallee d&mdnland with Habitat not suitable
b V \% Not recorded scattered trees. Feed mainly on grass seed and, leerlwell as fruit, buds

Polytelis swainsonii

flowers insects and grain. Requires tree hollows&sting. Not likely to occur
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Common Name TSC EPBC Results of Habitat Required Presence of suitable
Act Act Fauna Survey q habitat
Breeds in northern Tasmania during spring and sumBisperses widely
Swift Parrot E E Not recorded across south-eastern Australia during winter. Fesag woodland and Habitat not suitable
Lathamus discolor riparian vegetation. Preferred food in northern N®Vnhectar of winter Not likely to occur
flowering eucalypts, particularly Mugga Ironbarkie® Box and White Box.
Eucalypt woodlands and open forests with a grassyrgl cover or with a
Turquoise Parrot Vv Not recorded low understorey of shrubs. Commonly found on th@yeeaf eucalypt Habitat not suitable
Neophema pulchella woodlands adjoining clearings, or timbered ridgag] along creeks. NestdNot likely to occur
in hollows in trees, logs or posts.
Tusked Frog . Habitat not suitable
Adelotus brevis E2 Not recorded Rainforest, Wet sclerophyll foréebded grassland, puddles Not likely to occur
Yellow-bellied Glider Tall mature eucalypt forests. Nest in large tredlols. Varied diet Habitat not suitable
. \% Not recorded . . : g .
Petaurus austalis including nectar and pollen from winter floweringoalypts, eucalypt sap. Not likely to occur
Occupy a wide range of habitats. Roost in treeolndl May be a season . :
: : . ; . Potential habitat present
Yellow-bellied Sheathtail Bat migrant moving from northern to southern Austrahalate summer an
\% Not recorded Assessment of

Saccolaimus flaviventris

Autumn. Forages above canopy in wooded areas amer l;m more oper

areas. Significance applied
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Of the threatened species considered in Table Gré4considered to have suitable habitat
represented on the study area. These speciesspacts of the habitat on site suitable for them,
are as follows:

- Barking Owl: Foraging habitat in productive eucalypoodland, e.g. Box Gum or
riparian

- Black-Chinned Honeyeater: Eucalypt woodland

- Brown Treecreeper: Eucalypt woodland

- Diamond Firetail: Grassy eucalypt woodland. Recdroie site

- Eastern Bent-Wing Bat: Foraging habitat of eucalypbdland

- Eastern False Pipistrelle: Foraging and roostirigtagof eucalypt woodland

« Hoary Wattled Bat: Foraging and roosting habitag¢wéalypt forest and rainforest

« Hooded Robin: Foraging and breeding habitat of lgptavoodland

- Koala: Foraging and breeding habitat of eucalypbai@and. Recorded on site

« Little Lorikeet: Foraging and breeding habitat adB5um and riparian gum woodland

« Regent Honeyeater: Marginal foraging habitat ofadymt woodland

« Speckled Warbler: Breeding and foraging habitatotalypt grassy woodland with
understorey of native shrubs. Recorded on site

« Square-Tailed Kite: Foraging habitat of eucalypbdiand canopy

« Squirrel Glider: Foraging habitat of eucalypt waadl, nests in small hollows

« Yellow-Bellied Sheathtail Bat: Foraging and roogtimabitat above woodland canopy,
tree hollows

Table 7 presents an evaluation and summary of dtatgtjuirements of five (5) fauna species
currently provisionally listed as threatened (Pngtiary Determination: TSC Act — Vulnerable).
They are known to occur in the New England Tabl&lBioregion, and are considered to have
potential habitat present on the study site. Tispseies are those known to have distributions
that include the study area or habitat requiremgintdlar to that present within the study area or
surrounding area.

The provisionally listed threatened species in &dblare considered to have suitable habitat
represented on the study area. These speciessprdts of the habitat on the site suitable for
them, are as follows:

« Flame Robin: Winter foraging habitat of eucalypeppvoodland and grassland

- Little Eagle: Foraging and breeding habitat of éymawoodland. Recorded breeding
on site.

« Scarlet Robin: Foraging and breeding habitat oyt woodland. Recorded on site.

« Varied Sittella: Foraging and breeding habitatwfadypt woodland. Recorded on site

+  White-browed Woodswallow: Foraging and breedingta&lof eucalypt woodland

An assessment of significance (7-part test) of akimpacts of the proposed development on

species listed under the TSC Act is presented ipeAdix A. An assessment of potential
impacts on matters of national significance (EPBSE) s presented in Appendix B.
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Table 7. Evaluation of provisionally threatened fauna (Preliminary Determination; TSC Act — Vulnerable) to Identify species with potential habitat on the study area.

Shaded = suitable habitat on site; bold = recorded on site.

E = Endangered, V = Vulnerable, E2 = Endangered Population, E4 = Presumed Extinct

(References: Cayley 1995, Debus 1998, Garnett 1993, Higgins & Peter 2002, Higgins et al. 2006, Marchant & Higgins 1993, NPWS 1998a, NPWS 2001a, NPWS 2001b,
Simpson & Day 1993, Slater 1986).

Common Name TSC EPBC Results of Habitat Required Presence _of suitable
Act Act Fauna Survey habitat
Flame Robin Vv Not recorded Breeds in high-altitude eucalypt woodland, wintardower-altitude oper Habitat suitable
Petroica phoenicea woodland and grassland. Builds a nest of fibresfiork or crevice. Likely to occur in winter
Little Eagle v Recorded Breeds in open forests and woodlands, foraging habi extends to open Habitat suitable

Hieraaetus morphnoides woodlands. Builds a stick nest in the canopy of mature live eucalypt.  Known to occur

Scarlet Robin Eucalypt open forest and woodland. Builds a nest dibres in the fork of Habitat suitable

Petroica boodang \ Sezemie a live or dead branch in a live tree or tall shrub. Known to occur
: . Eucalypt open forest and woodland. Forages on baréind dead banches . .
Varied S|tte_lla \% Recorded in the tree canopy. Builds a nest of fibres in thepright fork of a dead DN SulEdE
Daphoenositta chrysoptera : ; Known to occur
branch in a live treetop.
White-browed Woodswallow Vv Not recorded Eucalypt open forest and woodland. Builds a nédtvigs in the fork or Habitat suitable

Artamus superciliosus crevice of a tree or shrub Likely to occur
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6.4 SEPP44 (Koala Habitat Protection) Assessment

6.4.1 Background Details

SEPP 44 aims to encourage the proper conservatidnn@nagement of areas of natural
vegetation that provide habitat for Koalas to easarpermanent free-living population over
their present range and reverse the current tredaa population decline:

* by requiring the preparation of Plans of Managenieibre development consent can
be granted in relation to areas of core Koala hgbit

* by encouraging the identification of areas of déoala habitat; and,

* by encouraging the inclusion of areas of core Kdalhitat in environment protection
zones.

Core Koala habitatmeans an area of land with a resident populatfdfoalas, evidenced by
attributes such as breeding females (that is, fesnalith young) and recent sightings of and
historical records of a population.

Potential Koala habitatmeans areas of native vegetation where the trietig dypes listed in
Schedule 2 (feed tree species) constitute at I&dstof the total number of trees in the upper or
lower strata of the tree component. In the Nortfiéahlelands region Ribbon Gui viminalis
Forest Red Gurk. tereticornisand Cabbage Guia. amplifoliaare primary food tree species.
Thirty-two (32) eucalypt species, mainly gums andds are recognized as secondary food tree
species and 12 Stringybark species are recognsed@plementary food tree species (DECC
2008a; Table 8).

6.4.2 Koala Assessment

The Local Government Area of Armidale is listedSchedule 1 of the Local Government Areas
to which SEPP 44 applies, and is recognised astat&oala habitat.

Of the list of scheduled Koala food trees withinakod Management Area No. 4 (Northern
Tablelands; Table 8), none of the eucalypt treetherSite are scheduled primary food trees.

Historically, there is one Koala sighting recordedNPWS Wildlife Atlas about 2 km west of
the study area on Waterfall Way.

Assessment of the Box Gum Woodland TSR as Koala Hitdit

Of the 232 trees assessed within the 100 m widedoorfor the proposed access road through
the TSR, 58% of the trees are secondary food (258 Blakely’'s Red Gum, 26% Yellow Box,
2% Apple-Topped Box and 5% Narrow-Leaved Black Remint) and the remaining 42% are
supplementary Koala feed trees (New England Sthark).

One Koala was spotlighted in the Box Gum Woodlandhe TSR during the fauna survey in
March 2005. However, no evidence of Koala utilmatwas found in the vicinity of the
proposed landfill access route after an intensaarch was conducted in September 2006. A
follow-up search of the TSR, with a focus on theess route, was undertaken on the
23-24 November, 2009. The survey included a sefocltscats and scratches and 2.5 hr of
spotlighting. No evidence of Koalas within the T&Rs recorded during this search in 2009.

According to Appendix B: Categories of Koala Habitat the NSW Koala Recovery Plan
(DECC 2008a) the TSR is consider8econdary Habitat (Class As secondary food tree
species alone comprise at least 50% of the ovesstoees and primary Koala food tree species
are absent. However, no evidence of Koalas wasrdedoin the recent survey of the TSR
suggesting the site is not currently in use as &dwalbitat. The site does not contain any
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primary food trees, thus the site would not be cordered core or potential Koala habitat
under State Environmental Planning Policy No 44 — KoalaaHitat Protection(SEPP 44).

Assessment of the Stringybark Woodland as Koala Hatat

Most of the trees (>95%) of the trees in the Syioagk Woodland are the supplementary Koala
food tree species: New England Stringybark. A féuhe trees are secondary food tree species,
including four Yellow Box and one Blakely's Red Gubnder two Yellow Box, one Blakely's
Red Gum and one Stringybark Koala scats were fo{rable 9) during a search on 23
November 2009. Scratches were also found on theGed and one of the Yellow Box trees.
These signs indicate that the woodland has beed lbgeKoalas recently, but the lack of
primary or secondary food trees in the woodlandyeagit is not core Koala habitat. No Koalas
were recorded during at 2.5 hr spotlighting sureey24 November 2009.

According to theNSW Koala Recovery PIIDECC 2008a) the Stringybark Woodlanty be
consideredSecondary Habitat (Class Q)hich describes a site with supplementary food tree
species and <30% secondary food tree species. Howdhne number of secondary food tree
species is so low that the site could be considieredt be suitable Koala habitat at dlhe site
does not contain any primary food trees, thus theite would not be considered core or
potential Koala habitat under State Environmental Planning Policy No 44 — KoalaaHitat
Protection(SEPP 44).

Nonetheless, Yellow Box tree number 3 appears taskd significantly by Koalas. As this tree

is on the border of the development (Figure 7; @alit should be retained. This tree is very
large and may also be a suitable tree for theeliifigles to establish a new nest site.

Table 8. Location and signs of Koalas at the site in November 2009 (GDA 94, Zone 56 J)

Tree Number Tree Species Northing* Easting* No of &ts Other signs

1 Blakely’'s Red Gum 6618968 383224 74 scratches
2 Yellow Box 6618998 383203 31
3 Yellow Box 6618653 383230 180 scratches
4 NE Stringybark 6618832 383427 18

* Coordinates accurate to 10 m.
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Table 9. Primary, secondary and Stringybarks/supplementary species of Koala food trees recorded within
the Koala Management Area No. 4 (Northern Tablelands).

Shaded = suitable habitat on site; bold = recorded on site.
E = Endangered, V = Vulnerable, E2 = Endangered Population, E4 = Presumed Extinct

Common Name Scientific Name

Primary Food Tree Species
Ribbon Gum
Forest Red Gum

Eucalyptus viminalis
E. tereticornis

Cabbage Gum E. amplifolia
Secondary Food Tree Species

E. interstans

E. retinens

E.volcanica
Apple-topped Box E. bridgesiana
Blakely’'s Red Gum E. blakelyi
Brittle Gum E. michaeliana
Brittle Gum E. praecox
Brittle Gum E. mannifera
Broad-leaved Sally E. camphora
Bundy E. goniocalyx
Candlebark E. rubida
Dwyer’'s Red Gum E. dwyeri
Eurabbie E. bicostata
Forest Ribbon Gum E. nobilis
Fuzzy Box E. conica
Grey Box E. moluccana
Large-flowered Bundy E. nortonii
Monkey Gum E. cypellocarpa
Moonbi Apple Box E. malacoxylon
Mountain Gum E. dalrympleana
Mountain Mahogany E. notabilis
Narrow-leaved Black Peppermint E. nicholii
New England Peppermint E. nova-anglica
Orange Gum E. prava
Red Box E. polyanthemos
Snow Gum E. pauciflora
Tenterfield Woolybutt E. banksia
Tumbledown Gum E. dealbata
Wattle-leaved Peppermint E. acaciiformis
White Box E. albens
White-topped Box E. quadrangulata
Yellow Box E. melliodora
Stringybarks/Supplementary Species

E. stannicola

E. williamsiana

E. subtilior

E. conjuncta
Broad-leaved Stringybark E. caliginosa
Diehard Stringybark E. cameronii
McKie's Stringybark E. mckienana
Privet-leaved Stringybark E. ligustrina
Red Stringybark E. macrorhyncha
Silver-topped Stringybark E. laevopinea
Yellow Stringybark E. muelleriana
Youman'’s Stringybark E. youmanii
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6.5 Endangered Populations

Review of Part 2 of Schedule 1 of the TSC Act idemtt an endangered population of the
tusked frog Adelotus brevislisted for the New England Bioregion.

Historically, tusked frogs were recorded in mogtpaf the New England Tableland Bioregion
and west in the Nandewar Bioregion. Despite comale survey effort in the past decade, no
records are known from either Bioregion since 19¥ith the exception of one record from

1992 at Riamukka to the extreme south of the Negldfrd Tablelands. Two records from 1997
are known from just outside the New England Tabidta approximately 25 km south-east of
Dundee (NPWS 2004). The Tusked Frog was not fdondccur at the study area and the
proposed development is not likely to impact os fiopulation.

6.6 EPBC Act Migratory Species

Migratory species listed under the EPBC Act are atten of national environmental
significance under the EPBC Act's assessment ampdowg provisions. Listed migratory
species include species listed in:

« Appendices to the Bonn Convention (Convention om @onservation of Migratory
Species of Wild Animals) for which Australia is afye State under the Convention;

- The Agreement between the Government of Austrafid the Government of the
Peoples Republic of China for the Protection of fdigry Birds and their Environment
(CAMBA); and

«  The Agreement between the Government of Japanhen@dovernment of Australia for
the Protection of Migratory Birds and Birds in Dangof Extinction and their
Environment (JAMBA).

» Listed migratory species also include any nativecgs identified in an international
agreement approved by the Commonwealth Environrktinmister. The Minister may
approve an international agreement for this purpbsatisfied that it is an agreement
relevant to the conservation of migratory species.

An action will require approval from the Environnmévinister if the action has, will have, or is
likely to have a significant impact on a listed naigpry species.

Review of the Protected Matters Search Tool indidahat nine (9) Migratory Species are
likely to occur within a 20 km radius of the stuayea and 13 Listed Marine Species (some of
these species are also listed as migratory or tdmed species). These species, and an
assessment of study area as potential habitatdésetspecies, are presented in Table 10.
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Table 10. EPBC migratory and listed marine species that may occur within a twenty kilometre radius of the study area.

Shaded = suitable habitat on site; bold = recorded on site.
E = Endangered, V = Vulnerable, E2 = Endangered Population, E4 = Presumed Extinct

Relevant
Conservation Status

Common Name

Results of Survey

Habitat Required

Presence of suitable
habitat

White-bellied Sea-Eagle
Haliaeetus leucogaster

Not recorded

Large rivers, fresh and saline lakeservoirs, coastal seas, islands.

Habitat not suitable
Not likely to occur

White-throated Needletail
Hirundapus caudacutus

Recorded on site
(TSR)

Aerial, mainly in Eastern Australia usually over caastal and
mountain regions.

Potential habitat on site
Known to occur

Black-faced Monarch
Monarcha melanopsis

Not recorded

Rainforests, eucalypt forests andtabacrubs.

Habitat not suitable
Not likely to occur

Spectacled Monarch
Monarcha trivirgatus

Not recorded

Rainforests, mangroves and wet gufgtbforests

Habitat not suitable
Not likely to occur

Satin Flycatcher
Myiagra cyanoleuca

Not recorded

Tall and medium open forests oftdmeahts.

Habitat not suitable
Not likely to occur

Rufous Fantail
Rhipidura rufifrons

Not recorded

Undergrowth of forest gullies, anouad swamps

Habitat not suitable
Not likely to occur

Regent Honeyeater
Xanthomyza phrygia

Not recorded

Dry open forest and woodlands Major food resouncése New
England Tableland Bioregion are White Box, YellomxBand
Mugga Ironbark. Prefers Box-lronbark Woodlands

Potential habitat on site
Likely to occur

Lathams Snipe/Japanese Snipe
Gallinago hardwickii

Not recorded

Wetland grasses, open wooded swamps.

Habitat not suitable
Not likely to occur

Painted Snipe
Rostratula benghalensis s. lat.

Not recorded

Temporary or infrequently filleddhevater wetlands

Habitat not suitable
Not likely to occur

Fork-tailed Swift
Apus pacificus

Not recorded

Aerial, usually over coastal and mountain regions.

Potential habitat on site
Likely to occur

White Egret
Ardea alba

Not recorded

Cool temperate to tropical wetlands, marshes, swwasgashores,
lake margins, sluggish rivers, estuaries, mud,fladsds, also
irrigated lands & rice paddocks.

Potential habitat on site
Likely to occur

Cattle Egret
Ardea ibis

Not recorded

Prefer pasture among grazing stock and are ocadsi@een in
shallow wetlands

Potential habitat on site
Likely to occur

Rainbow Bee-eater
Merops ornatus

Not recorded

Common in most habitats of Australia, except ddosests

Potential habitat on site
Likely to occur
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6.7 Threatened Ecological Communities

Eight (8) threatened ecological communities, listeder Part 3 of Schedule 1 of the TSC Act
and Schedule 2 of the EPBC Act, that occur in tleevNEngland Bioregion are described in
Table 11. Of these, only the Box Gum Woodland cgatithe study site.

Box Gum Woodland is an open woodland community tomes occurring as a forest
formation), in which the most obvious species ame or more of the following: white box
Eucalyptus albensyellow Box E. melliodoraand Blakely’'s Red Guri. blakelyi Intact sites
contain a high diversity of plant species, inclgdany of the main tree species, additional tree
species, some shrub species, several climbing pfgeties, many grasses and a high diversity
of herbs. The community also includes a range ahmal, bird, reptile, frog and invertebrate
fauna species. Intact stands that contain divgsperniand mid-storeys and groundlayers are rare
(NPWS 2002c).

The Box Gum Woodland on the Gara TSR is relativetgct with a high diversity of plant
species and has been managed as a TSR for overa®® (fFigure 4). This community is listed
as endangered under the TSC Act, and as critiealjangered under the EPBC Act. Steps
followed in the TSC and EPBC identification guidessatisfy the criteria for inclusion of Box
Gum Woodland on the TSR in the listed ecologicahiownities are presented in Appendix |
and Appendix J.

Sites where there is some regeneration potentéalakmo part of the EEC. Thus the cleared
grassland, with predominantly native grasses amtsfas also included in the Box—-Gum

Woodland EEC under the TSC Act (Figure 4). Thisgland is not included in the EPBC listed
CE Box—Gum Woodland as it does not meet the onitedaf a sufficient number of non-grass

understorey native species.

An assessment of significance (7-part test) undeMSC Act (Appendix A) and the EPBC Act

(Appendix B) examining the potential impacts of theposed development on Box Gum
Woodland has been completed.
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Table 11. Threatened Ecological Communities in the New England Tableland Bioregion (DEH 2008, NPWS 2006)
Shaded = suitable habitat on site; bold = recorded on site.
E = Endangered, V = Vulnerable, E2 = Endangered Population, E4 = Presumed Extinct

Community Form Description Recorded on site?

Characterised by large hummocks of Sphagnum Modsrumlow dense

Ben Halls Gap Sphagnum Moss Cool Low rainforest canopy. Common species inclédigeocarpus holopealus
- closed Lo . - e V. No
Temperate Rainforest forest Quintinia sieberji Banksia integrifolisandLeptospermum polygalifoliussp.
montanumFound along sheltered creeklines in Ben Halls Safional Park.
Found on lateritic soils in low lying areas, ori$ldpes open depressions in
McKies Stringybark/Blackbutt open Open the Gilgai area of Northern NSW. Open forest chiairéstic species includes
. . o : . No
forest Forest Eucalyptus andrewsiEucalyptus mckieanandCallitris endlicheri
Extensive species assemblage.
Shrubland, Usually dominated by low shrubs, particulaBgbingtonia densifoliand
grassland, Homoranthus prolixusOccurs on granitic outcrops. Extensive species
Howell Shrublands | . . . No
owopen assemblage. Confined to areas of extensive granitgopping between
woodland. Inverell and Manilla.
Shallow-temporary to near-permanent wetlands niyuestricted to the
higher altitudes (above about 900m) associated twélGreat Dividing Range
Upland Wetlands of the Drainage Dividewetland in northern NSW. Vegetation within the ecologicalununity frequently No
of the New England Tablelands. consists of sedges, rushes and aquatic plantslosed to mid-dense
sedgeland, herbland or grassland community onhtbiees of open water or
extending across shallow or dry wetland beds.
Montane Peatlands and Swamps of the Plant community associated with accumulated peatyganic-mineral
New England Tableland, NSW North sediments on poorly drained flats in the headwaikstreams. Typically has
Coast, Sydney Basin, South East CorneWetland an open to very sparse layer of shrubs, 1-5 mitalluding species of No
South Eastern Highlands and Australian BaeckeaCallistemonandLeptospermumSpecies oEpacrisandHakea
Alps Bioregions microcarpaare also common shrubs.

Dominated by trees dfucalyptus nova-anglicand occasionallf.

dalrympleanasubspheptanthausually 8-20 metres tall. There are few shrubs

present, and none listed as common. Ground covesuiglly dense with No. Eucalyptus nova-anglicaot recorded
Asperula confertaPoa sieberianaThemeda australjsluncus filicaulis on site.

Dichondra repensCarex inversaRumex brownjiAcaena ovinand

Desmodium variansommon.

New England Peppermint Woodland onWoodland/
sediments in the New England Tablelan®pen
Bioregion Forest
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Community Form Description Recorded on site?
Yes. The Box Gum Woodland in the TSR
beside Waterfall Way meets the definition of
Box Gum Woodland for both TSC and
Found on relatively fertile soils of the Tablelarad®l Western Slopes of SFEC
Box Gum Woodland (TSC & EPBC) NSW. Dominant trees aieucalyptus albens, E. melliodoamdE. blakelyi In Cleared grassland bordering the TSR is
. , some locations the tree overstorey may be absentodpast clearing. Shrubs included in the Box Gum Woodland
il [Bor, Telleny B, BEES Red - Ty are generally absent or rare. Groundcover dominagduerbaceous species. community for the TSC listing but not meet
Gum Woodland (TSC) Woodland : . o .
_ or Open Woo_dlands dor_nlnated ldy. albensare common in t_he western slopEs. _ the criteria for EPBC listing
White Box, Yellow Box, Blakely’'s Red melliodoradominate on the tablelands. melliodorais often found lower in . :
Forest The Stringybark Woodland in the southern

Gum Woodlands and Derived Native
Grasslands (EPBC)

the landscape on areas of higher soil moistures arba of this community ol
the subject site is less than 5% of that in theiadjg Gara TSR, and less th:
1% of that occurring in the region.

part of the site contains the occasional
Yellow Box tree and a few individual
Blakely’s Red Gums. However, the
complete dominance of Stringybark trees
means this community is not classified as
Box Gum Woodland.

Ribbon Gum — Mountain Gum — Snow
Gum Grassy Forest/Woodland of the
New England Tableland Bioregion

Grassy
Woodland
or Open
Forest

Common overstorey species incluglecalyptus viminaligRibbon Gum)E.

dalrympleana subsp. Heptant(islountain Gum)E. pauciflora(Snow Gum

or White Sallee) and occasionally stellulata(Black Sallee). The

understorey comprises a sparse layer of shrubsdimg Acacia dealbata, No. The defining overstorey species
Pultenaea microphyllandPimelea linifoliaand a dense to very dense grassye. viminalis E. dalrympleana, E. pauciflora
ground cover dominated 3oa sieberiana var. sieberiana, P. labillardieri  or £, stellulaty were not recorded on the
var. labillardieri, Themeda australiandElymus scaberfThis community may stydy area.

co-occur with White Box Yellow Box Blakely's Red @uWVoodland. These

two Endangered Ecological Communities may intergnatiere they adjoin

and in intermediate habitats such as occur in itiaity of Armidale. All

intermediate assemblages are collectively inclusligitin the two

communities.
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6.8 Key Threatening Processes

In order to evaluate actual or potential threats itnportant to consider past, current and future
threats, taking into account how and where suchatsrmay impact on threatened species
known or likely to occur in the study area.

Threatening processes listed as Key ThreateningeBses under Schedule 3 of the TSC Act and
under the EPBC Act which are relevant to the ldhsifie are listed in Table 12.

Table 12. Key threatening processes listed under the TSC Act and EPBC Act (*)

Threatening Process Act Likely o Propos_al may
occur on site contribute
= - - -
Clearing of native vegetation/ Land TSC/EPBC yes yes
clearance
Loss of hollow bearing trees TSC yes yes
Removal of dead wood and dead trees TSC yes no

*Anthropogenic climate change/ Loss of
climatic habitat caused by anthropogenic TSC/EPBC yes yes
emission of greenhouse gases

*Competition and grazing (land degradation)

by the feral European Rabb@ryctolagus TSC/EPBC yes no
cuniculus

Predation by the European Red Raxpes TSC yes no
vulpes

Competmon from feral Honey Bee&pis TsC yes no
melliferalL.

The disturbance history of the site indicates taahumber of threatening processes have
occurred in the past. Some of these processestyroecur on the subject site. These include

clearing of native vegetation, competition and grady the feral European Rabbit, predation

by the European red Fox, and removal of dead wodddaad trees. The proposed development
will contribute to clearing of native vegetationss of hollow bearing trees, and may potentially
contribute to human-caused climate change.

6.8.1 Clearing of Native Vegetation

Clearing is defined as the destruction of a sudfitiproportion of one or more strata (layers)
within a stand or stands of native vegetation simassult in the loss, or long term modification,
of the structure, composition and ecological fumttiof stand or stands. The definition of
clearing does not preclude management activitiesoturol exotic species, or native species
growing outside their natural geographic range.

Native Vegetation means any of the following typésdigenous vegetation: trees, understorey
plants, groundcover, and plants occurring in aametl This definition of native vegetation is
consistent with the definition in thdative Vegetation Act 2003

The Determination applies to clearing as a procegmrdless of the species, populations and
ecological communities affected in a particulartanse. Clearing of any area of native
vegetation, including areas less than 2 ha in éxteay have significant impacts on biological
diversity (NPWS 2001c).
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Destruction of habitat is the major cause of Idssialogical diversity. For species of restricted
distribution, clearing of native vegetation mayulesn total extinction, for more widespread
species there may be loss of local genotypes.

Clearing has been identified as a threat to a nurabspecies, communities and populations
listed under the TSC Act and could cause specigslptions or ecological communities that
are not threatened to become threatened.

Remnants of the EEC, Box Gum Woodland are subjectarying degrees of threat that

jeopardise their viability. These threats includerther clearing (for cropping, pasture

improvement or other development); deterioratiorredhnant condition (caused by firewood

cutting, increased livestock grazing, weed invasioappropriate fire regimes, soil disturbance
and increased nutrient loads); degradation of aheddcape in which remnants occur (including
soil acidification, salinity, and loss of connedipbetween remnants).

The proposed development will entail clearing gfragimately 20 ha:

e It is proposed to clear 12.7 ha of Stringybark Wand for the landfill footprint. This
woodland is in moderate condition and is currestipject to grazing, weed and pest
impacts. The Stringybark Woodland has been disturbg extensive clearing of
regrowth 10 to 20 years ago.

e It is proposed to clear 0.6 ha of Box Gum Woodlandhe Gara TSR. The area
proposed to be cleared has been partially cleardittipast for an access easement prior
to the realignment of the Waterfall Way.

» It is proposed to clear 6.5 ha of grassland anch@.6f sedgeland. This community on
the subject site is in low to moderate conditiord a& currently subject to grazing
impacts. Approximately 3.3 ha of this grasslanddeang the TSR may be considered
very degraded Box Gum Woodland.

The implementation of proposed mitigation measweisout in Section 7 will help reduce
negative impacts of clearing and loss of habitahative plants and animals in the study area.

6.8.2 Loss of hollow-bearing trees

Hollow cavities are characteristic of older, mattoever-mature trees either living or dead and
may develop in the trunk and branches of treesrasudt of wind breakage, lighting strikes, fire
and/or following the consumption and decay of inéérheartwood by fungi and invertebrates,
primarily termites. Hollows occur primarily in oleucalyptus trees. The presence, abundance
and size of hollows are positively correlated virge trunk diameter, which is an index of age.
Hollows with large internal dimensions are the sagnd occur predominantly in large old trees
>220 years old. Larger, older trees also providgeater density of hollows per tree. As such,
large old hollow-bearing trees are more valuablédtiow-using fauna than younger hollow-
bearing trees, which are important as a futureureso(DECCW 2007).

The density of hollow-bearing trees required totaunsviable populations of vertebrates is
controlled by the diversity of competing fauna spe@t a site, population densities, number of
hollows required by each individual over the loegat, and the number of hollows with suitable
characteristics. To maintain an ongoing supplyao§é¢ hollow bearing trees old growth forests
should be left intact and dead trees, stags amdpstshould be left standing whenever possible.

Twenty-one (21) threatened species recorded irbdaés within 10 km of the site use hollows
for nesting or roosting; including eight (8) birds3 mammals and one reptile (Table 13;
DECCW 2007). Of these, seven (7) species havebdeitaabitat on the site, as indicated in
Table 6, but none were recorded on the site.
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Table 13. List of hollow based species recorded in databases within 10 km of the site

Scientific Name Common Name Status Presence of Suitable
(TSC Act)  Habitat
Birds
Calyptorhynchus lathami Glossy Black-cockatoo ~ Vulnerable No
Climacteris picumnus picumnus Brown Treecreeper Vulnerable Yes. Assessment of
(eastern subsp.) significance applied
Glossopsitta pusilla Little Lorikeet Vulnerable Yes. Assessment of
significance applied
Neophema pulchella Turquoise Parrot Vulnerable No
Ninox connivens Barking Owl Vulnerable Potential foraging habitat
Assessment of significance
applied
Ninox strenua Powerful Owl Vulnerable NO
Polytelis swainsonii Superb Parrot Vulnerable NO
Tyto novaehollandiae Masked Owil Vulnerable NO
Mammals
Cercartetus nanus Eastern Pygmy-possum VulnerableNO
Chalinolobus nigrogriseus Hoary Wattled Bat Vulnerable Yes. Assessment of
significance applied
Chalinolobus picatus Little Pied Bat Vulnerable NO
Dasyurus maculatus Spotted-tailed Quoll Vulnerable NO
Falsistrellus tasmaniensis Eastern False Pipistrelle  Vulnerable Y€S- Assessment of
significance applied
Mormopterus norfolkensis Eastern Freetail-bat Vulnerable NO
Myotis adversus Large-footed Myotis Vulnerable NO
Nyctophilus bifax Eastern Long-eared Bat  Vulnerable No
Petaurus australis Yellow-bellied Glider Vulnerable NO
Petaurus norfolcensis Squirrel Glider Vulnerable Yes. Assessment of
significance applied
Phascogale tapoatafa Brush-tailed Phascogale ~ VulnerableNO
Saccolaimus flaviventris Yellow-bellied Vulnerable Yes. Assessment of
Sheathtail-bat significance applied
Scoteanax rueppellii Greater Broad-nosed  Vulnerable NO
Bat
Reptiles
Hoplocephalus bitorquatus Pale-headed Snake VulnerableNO

Few hollow bearing trees occur within the Stringkb@&/oodland at the landfill site. However,
large stumps, either intact, or in piles of deaabtr, would provide hollows for some species,
including owlet-nightjars and some of the hollowstieg parrots. When the timber is
redistributed at this site, it is recommended thate stumps are retained in the offset area and
that at least some of these are position in argbpposition to allow for use by hollow using
birds.
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Hollows are very abundant in the Box Gum Woodlarithiw the TSR and many will be lost
during construction of the offset road. Some ekthhollows may be reattached to mature trees
elsewhere in the TSR for use by birds, bats andraab mammals. However, the abundance of
hollows elsewhere within the TSR suggests theré mot be a substantial shortage in the
woodland.

6.8.3 Removal of dead wood and dead trees

The “removal of dead wood and dead trees” incluttesremoval of forest and woodland waste
left after timber harvesting, collecting fallen ber for firewood, burning on site, mulching on
site, the removal of fallen branches and littegaseral tidying up, and the removal of standing
dead trees.

Dead wood and dead trees provide essential hdibitatwide variety of native animals and are
important to the functioning of many ecosystemse Témoval of dead wood can have a range
of environmental consequences, including the lo$gbitat (as they often contain hollows used
for shelter by animals and provided foraging arearhany species of birds), disruption of
ecosystem process and soil erosion.

Dead trees and fallen logs (left in situ) in theRT&hance the habitat value in the Box Gum
Woodland community. However, unmanaged log pileshi Stringybark Woodland provide
above-ground harbour for pests and weeds. Mosteotimber in the large log piles has little
contact with the soil surface. Such timber remaimsr and takes longer to breakdown than logs
lying on the ground. The relocation of large log@ cm diameter) from these piles, placed flat
on the ground, could enhance the habitat value exzgason restoration/revegetation areas
elsewhere on the site. Removing large, hollow saifmpm the piles and repositioning them in
an upright position elsewhere on the site couldvide important nesting habitat for many
species of birds.

6.8.4 Anthropogenic climate change

This threat imposed by climate change consistsreductions in the bioclimatic range within
which a given species or ecological community exikte to changes in the climatic habitat as a
result of anthropogenic climate change” (DECCW 200the categories of human-induced
activities are energy, industrial processes, solema other product use, agriculture land use
change and forestry, and waste. The landfill ielitsvould have a minor impact on climate
change. Waste will not be burnt on site.

None of the species in NSW that are listed to bstradrisk due to climate change (DECCW
2009) have been recorded in the local area.

6.8.5 Competition and grazing by the feral European Rabbit

Rabbits,Oryctolagus cuniculyshave spread over most of the southern two thofdsustralia
and now occupy approximately 4.5 million km

Grazing and burrowing by Rabbits can cause massivgion problems, reduce recruitment and
survival of native plants, and alter entire langsa Rabbits also threaten the survival of a
number of native animal species by altering habieducing native food sources, displacing
small animals from burrows and attracting introdlgeedators, such as Foxes. In addition,
Rabbits may have significant impacts on Aborigiaadl historic cultural heritage. For example,

overgrazing by Rabbits has exacerbated soil erasiaiungo and Kinchega national parks,

exposing culturally significant sites such as Abwral burial grounds.
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Threatened species that suffer in dietary compatitvith Rabbits that have been recorded
within 20 km of the site include the brush-tailedk-wallabyPetrogale penicillata

Grazing by Rabbits has reduced the survival anduitewent of several species of threatened
plants. These includ&cacia carneorum, Grevillea kennedyana, Cynanchleagaas, Thesium
australeandLepidium hyssopifolium

Large numbers of Rabbits were observed using theemwus large log piles in the Stringybark
Woodland. The soil in the southern section of thely area is shallow and it is likely that
Rabbits are not able to dig very extensive burrowshis site. Surface harbour, such as log piles
and briars allows a high proportion of Rabbits émain sheltered above ground. Under these
conditions Rabbit densities can increase and Rabhit survive warren ripping or fumigation.
Rabbits survive in the surface refuge and recotomisated areas by re-opening warrens or
digging new ones.

Ripping of warrens may not be effective in the ritybark Woodland and therefore habitat
modification and Rabbit-proof fencing may be motetable techniques for Rabbit control.
Removal of surface refuge greatly enhances theiefity and effectiveness of control programs
and slows recolonisation. This may be achievedutjinaneasures such as dismantling existing
log piles and removing BlackberriRbus spp thickets. The potential adverse impacts of feral
animal control measures on native species and hlabitats needs to be considered by utilising
an integrated feral animal control and wildlife rmgament approach.

6.8.6 Predation by the European red Fox (Vulpes vulpes)

Foxes are an adaptable and elusive predator commauaral and urban areas throughout
southern Australia. They do not appear to favouy garticular habitat and the main

determinants of their population size and distidoutappear to be food supply, disturbance of
natural habitats and refuge availability.

Since their introduction into Australia in the 187@oxes have contributed to severe declines
and extinctions of a suite of native fauna, patdidy among medium-sized (450-5000 @)
ground-dwelling and semi-arboreal mammals, grouesting birds and freshwater turtles.
Recent experimental studies have shown that pmday Foxes continues to threaten remnant
populations of many of these species (NPWS 2005b).

Foxes were observed in the Stringybark Woodlantherproposed landfill site. Two threatened
ground foraging bird species (Speckled Warbler Rimmond Firetail Finch) were observed in

this habitat. The Speckled Warbler which nestshenground is at risk of predation by Foxes.
Log piles provide shelter for both Rabbits and soxEhe large numbers of Rabbits observed
are likely to support large numbers of Foxes orsitee

6.8.7 Competition from feral Honey Bees (Apis mellifera L.)

Feral honeybees are introduced bees which origieattaped from hives and have subsequently
established in the wild, usually in tree hollowsducing the number of hollows available for
native animals to breed and shelter. This is oftipdar concern for species which are
threatened (Ambrose 1982). In one study on sugdergl the researchers found that 30 of the 59
artificial nest boxes they erected were occupiedhdyeybees (Suckling and Goldstraw 1989).
Honeybees also compete with native fauna for fleaburces, such as pollen and nectar. Nectar
and pollen are an important food resource for tands of native animals including birds,
arboreal marsupials, and many invertebrates, ifrejuchore than 2000 species of native bees
(Pyke 1990).
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Threatened species that have been recorded indhkdrea (within 10 km of the site) which are
likely to be affected by competition from honeybdes hollows include the brush-tailed
phascogale Rhascogale tapoatafa squirrel glider Petaurus norfolcensjs yellow-bellied
glider (Petaurus australis glossy black cockato®@lyptorhynchus latharjiand superb parrot
(Polytelis swainsonji DECCW 2008). Populations of protected specied thay become
threatened in the local include the Common BrusRtassum T. vulpeculay and sugar glider
(Petaurus brevicepdDECCW 2008). Of these species the squirrel gliseghe only threatened
species with suitable habitat present at the siteiiwas not recorded on-site. The brushtalil
possum and the sugar glider were both recordedt®nihe brushtail possum was recorded in
very high numbers within the TSR (18 individualsl@young on 24 November 2009).

Hollow nesting birds, including many species of ®ahd parrots (e.g. Little Lorikeet) will be
affected by use of hollows by feral Honey Beeshailigh, no hives were observed, efforts to
control feral honeybees at the site through funmgeshould be undertaken.

6.9 Recovery Actions

DECCW has developed a Priority Action Statement PAECC 2007) that includes all
detailed recovery and threat abatement actionghfeatened species in NSW. Priority actions
are the specific, practical things that must beedmnrecover a threatened species, population or
ecological community. A number of priority actiohave been identified to help recover the
threatened species known to occur in the study dtéa recommended that Council adopt these
Actions, to the extent practicable or relevanthia offset areas as part of the CEMP and OEMP.

Box Gum Woodland
Threats

¢ Clearing, degradation and fragmentation of remnafwis agricultural, forestry,
infrastructure and residential development (dinegtact due to the landfill);

« Continuous heavy grazing and trampling of remndtsgrazing stock, resulting in
losses of plant species (simplification of the ustiey and groundlayer and
suppression of overstorey), erosion and otherc@hges (including increased nutrient
status) (impact ameliorated by stock removal utet&tfill management);

* Invasion of remnants by non-native plant speciesluding noxious weeds, pasture
species and environmental weeds, garden escapess ahd pines (potential indirect
impact due to the landfill);

< Invasion of remnants by feral animals resultinghia loss or modification of habitat
(indirect impact due to the landfill);

« Disturbance and clearance of remnants during n@éldand infrastructure maintenance
and upgrades (indirect, marginal impact due tofiipd

* Harvesting of firewood (either living , standingadk or fallen timber) (indirect impact
in TSR due to landfill access route); and

e Collection of on-ground woody debris in the guideao'clean-up' (potential indirect
impact due to the landfill).

Recommended recovery actions

« Undertake control of Rabbits, hares, Foxes, pigbgoats (using methods that do not
disturb the native plants and animals of the rer)nan

* Do not harvest firewood from remnants (this inclutleing or standing dead trees and
fallen material);

« Manage stock to reduce grazing pressure in highitgwamnants (i.e. those with high
flora diversity or fauna habitat);
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Encourage regeneration by fencing remnants, céinfgadtock grazing and undertaking

supplementary planting, if necessary;

Erect on-site markers to alert maintenance staftht presence of a high quality
remnant or a population of a threatened species;

Undertake weed control (taking care to spray orodigonly target species);

Protect all sites from further clearing and disturte;

Ensure remnants remain connected or linked to e#uér; in cases where remnants
have lost connective links, re-establish them byegetating sites to act as stepping
stones for fauna, and flora (pollen and seed digherand

Mark remnants on maps (of the property, region,) edod use these maps to plan
activities (e.g. remnant protection, rehabilitatiemn road, rail and infrastructure

maintenance work).

Eastern Bent-Wing Bat

Threats

Damage to or disturbance of roosting caves, paatiguduring winter or breeding (not
applicable to the landfill);

Loss of foraging habitat (direct impact due to ldoedfill);

Application of pesticides in or adjacent to forapareas (not applicable to the landfill);
and

Predation by feral Cats and Foxes (indirect implaet to the landfill).

Recommended recovery actions

Control Foxes and feral Cats around roosting sitagjcularly maternity caves;

Retain native vegetation around roost sites, paatity within 300 m of maternity
caves;

Minimise the use of pesticides in foraging areas;

Protect roost sites from damage or disturbance; and

Provide roost sites within offset area., if praghile (roost sites are hollows in trees)

Little Eagle

Threats

Clearing and degradation of foraging and breedatgjtht (direct impact of the landfill);
and

Possible secondary poisoning from Pindone baitfrigadbbits (potential indirect impact
of the landfill if Pindone sued to control Rabhits)

Recommended recovery actions

Clear the development site in stages, graduallycgmbhing the nest tree before the
breeding season (August-January).

Avoid highly disturbing activity (e.g. heavy machmy) within 100 m of the nest in the
breeding season (August-January).

Retain the 2009 nest tree and a surrounding 50ffarlin the offset zone.

If retention of the nest tree is impracticable ludie a tree with similar characteristics
(e.g. tall Yellow Box with mistletoes) in the oftseone. A suitable tree is the Yellow
Box where Koala scats were found near the soutbeamdary of the landfill footprint
at 56J 383230 m E, 6618653 m S (Figure 7). This steould be managed in the same
way as suggested above for the existing nest tree.
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« Remove the nest tree (if necessary) in the nondimgeseason (February-July).
« Control Rabbits by means other than baiting withdBne (e.g. 1080 baiting, fumigating
and ripping of warrens, dispersion of log pilesstdéction of Blackberry).

Little Lorikeet
Threats

e Loss of large flowering eucalypts, especially bogesl gums (direct, though limited,
impact due to the landfill);

e Loss of hollow trees (direct, though limited, impdae to the landfill); and

e Competition by feral bees for tree hollows (notlaggble to the landfill).

Recommended recovery actions

« Protect hollow-bearing trees and younger maturestte ensure replacement of older
trees;

* Protect remnant woodland and open forest, andrircpkar, large flowering eucalypts;

* Regenerate and replant local flora species to muaibireeding and foraging habitat; and

e Control feral bees by fumigating hives in tree bat.

Speckled Warbler, Varied Sittella, Scarlet Robin

Threats

e Clearance of remnant grassy woodland habitat fddgek management reasons and for
firewood (direct impact due to the landfill);

* Poor regeneration of grassy woodland habitats (@npaneliorated by stock removal
under landfill management);

* Modification and destruction of ground habitat thgh removal of litter and fallen
timber, introduction of exotic pasture grassesyvhaaazing and compaction by stock
and frequent fire (not applicable);

* Fragmentation of habitat through woodland cleardioceresidential, agricultural and
other developments (initial direct impact due te tandfill, but progressively reversed
under landfill management); and

¢ Nest failure due to predation by native and noiiveabirds, Cats, Dogs and Foxes
particularly in fragmented and degraded habitaif@éct impact due to the landfill).

Recommended recovery actions

 Raise landowners' awareness about the presencehesk tspecies and provide
information on how their management actions wileef the species;

* Keep domestic dogs and Cats indoors at night. Redemestic dogs and Cats. Assess
the appropriateness of dog and cat ownership insuddivisions;

* Undertake Fox and feral cat control programs;

* NPWS should be consulted when planning developntenminimise impact on
populations;

e Searches for the species should be conducted itabkui habitat in proposed
development areas;

* Retain existing vegetation along roadsides, in pekisl and remnant stands of native
trees;

* Retain dead timber on the ground in open woodlaedsa

+ Limit firewood collection;

* Fence suitable woodland habitats, particularly ¢hasth unimproved pasture and an
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intact native ground plant layer;

« Encourage regeneration of habitat by fencing remsi@mds;

* Increase the size of existing remnants, plant taaes$ establishing buffer zones of
unimproved uncultivated pasture around woodlancheatts; and

* Assess the importance of linkages for the speadwd®en ecological resources across
the broader landscape.

Diamond Firetail Finch - Recovery
Threats

* Clearing and fragmentation of woodland, open forgsissland and mallee habitat for
agriculture and residential development, and firesvaollection(direct impact due to
the landfill);

e Poor regeneration of open forest and woodland &sb{impact ameliorated by stock
removal under landfill management);

* Invasion of weeds, resulting in the loss of impetrtéood plants (potential indirect
impact due to the landfill);

e Moadification and destruction of ground- and shrudyers within habitat through
removal of native plants, litter and fallen timbigtroduction of exotic pasture grasses;
heavy grazing and compaction by stock, and fredfilen{not applicable to the landfill);

« Predation of eggs and nestlings by increased ptpuotaof native predators such as the
Pied Currawongtrepera graculingnot applicable to the landfill); and

* Risk of local extinction due to small, isolated plations (not applicable to the landfill).

Recommended recovery actions

* Search for the species in suitable habitat in attestsare proposed for development or
management actions;

* Retain dead timber on the ground in open woodlaedsa

* Reduce heavy grazing by domestic stock in areaknofvn or potential habitat, to
enable flowering and subsequent seeding of grasgkforbs that this species requires;

e Control weeds in areas of known habitat, especihlity exotic, winter-fruiting shrubs
such as cotoneasters, Hawthorns, firethorns andtprihat support Pied Currawongs;

* Retain and protect woodland, open forest, grasstentimallee habitat from clearing,
fragmentation and disturbance. Are&00 ha within woody vegetation are particularly
significant, though this species also uses tregjessslands in the Southern Tablelands;

« Expand and reconnect smaller fragments of habjtdehcing and encouraging natural
regeneration or applying revegetation techniquesrgrhegeneration fails;

e Ensure remnant populations remain connected oedinto each other and in cases
where remnants have lost connective links re-astabhks by revegetating sites to act
as stepping stones for dispersal; and

« Mark known locations of population on maps or plans

Koala — Recovery
Threats

* Loss, modification and fragmentation of habitatrédt, though limited, impact due to
the landfill access road through TSR);

« Predation by feral and domestic dogs (not appleadthe landfill);

« Intense fires that scorch or kill the tree canapyt @pplicable to the landfill); and

« Road-kill (potential indirect effect due to the dHili access road through the TSR).
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Recommended recovery actions

* Undertake feral predator control;

* Apply low intensity, mosaic pattern fuel reductiomrns in or adjacent to Koala habitat;

* Retain suitable habitat, especially areas dominayqoreferred feed-tree species;

« Identify road-kill blackspots and erect warningrsigreduce speed limits or provide
safe crossing points to reduce Koala fatalities;

* Protect populations close to urban areas fromksthg domestic dogs; and

* Revegetate with suitable feed tree species andlaeveabitat corridors between
populations.

Narrow-leaved Black Peppermint - Recovery
Threats

* Clearing and fragmentation of habitat for agricrdtiand grazing (potential, though
avoidable, direct but limited impact due to thedfilhaccess road through the TSR);

« Inappropriate fire regimes -There is a risk of dapian decline with short fire intervals
of less than 10 years or long fire free intervdisnore than 25 years (potential indirect
effect due to the landfill);

« Destruction and disturbance of habitat for roadsidmagement (potential direct effect
due to the landfill);

e Grazing by domestic stock (impact ameliorated bgclstremoval under landfill
management);

* Collection of firewood (potential indirect impaatielto the landfill access route through
the TSR); and

» Collection of seed for horticulture (unlikely indot impact due to the landfill access
route through the TSR).

Recommended recovery actions

* Only buy seed and plants from appropriately licdrdealers and nurseries;

e Support local Landcare groups;

« Manage fire to promote regeneration;

e Practice sustainable grazing in areas of suitabhitdt and protect regenerating trees
from grazing stock;

» Limit firewood collection in areas of suitable hizlbj

« Identify roadside populations and protect duringdravorks; and

e Protect dry grassy woodland from clearing and fragtation.
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7. Conclusion and Recommendations

The proposed development will result in the los§ 27 ha of Stringybark Woodland, 0.6 ha of
Box Gum Woodland in the TSR, 6.5 ha of grasslamay $mall farm dams and 0.5 ha of
sedgeland draining into the Gara River.

The potential impact of the proposed developmernthogatened biodiversity known or likely to
occur on the study area were considered in light efumber of key threatening processes.
Clearing of native vegetation, removal of dead woogimoval of hollow bearing trees,
competition from feral Rabbits and predation by é&owere considered to be the most relevant
to the proposed development. These processes aelikely to impact on the Stringybark
Woodland which covers a significant portion of gfreposed new landfill footprint area.

The landfill site is located 4 km north of a list¥dorld Heritage Area, Oxley Wild Rivers
National Park. No groundwater dependent ecosystewis been identified in the study area, nor
in the Oxley Wild Rivers National Park downstreafritee proposed new landfill (DNR 2002).
The proposed new landfill is not likely to have amgpacts on groundwater dependant
ecosystems, either in the study area or furthemdtwam in Oxley Wild Rivers National Park.

Five listed threatened species were observed onsthdy area: Narrow-Leaved Black
PeppermintEucalyptus nicholii(TSR), Speckled WarblePyrrholaemus sagittatd TSR &
landfill), Diamond Firetail FinctStagonopleura guttatdTSR & landfill), Eastern Bent-Wing
Bat Miniopterus schreibersii oceanengiandfill) and KoalaPhascolarctos cinereu§'SR and
landfill). Two threatened species, Hooded Roblalanodryas cucullata cucullatand Little
Lorikeet Glossopsitta pusillahave previously been recorded adjacent to thdystvea. Three
species for which preliminary determination existl dinal determinations are pending under the
TSC Act were recorded: Little Eagttieraaectus morphnoidgtandfill), Scarlet RobirPetroica
boodang(TSR & landfill), and Varied Sittelldaphoenositta chrysopter@ffSR & landfill).
One ROTAP species Bendemeer White Gemc@lyptus ellipticg a locally significant species
though not subject to threatened-species legislatiizo occurs in the study area.

The location of the proposed access road througlT8R does not contain core Koala habitat.
The location of the proposed landfill operationsdaadoes not contain core or potential Koala
habitat. In March 2005, one Koala was recordedhenSR, but was not observed in 2009.
Evidence of Koala presence (scats and scratchesyeearded in the landfill footprint area in
2009, but the sight is not primary habitat for Kasal

One EEC (Box Gum Woodland) occurs in the TSR thihowbich the access road is proposed.
A very degraded component of the Box Gum Woodlarmy tme considered to occur in the
grassland adjacent to the TSR. Less than 1 haeoBtx Gum Woodland and 3.3 ha of the
grassland (degraded Box Gum Woodland) will be resdder the access track.

It is concluded that the loss of habitat due toghmposed development will have a significant
impact on local populations of two species of tterad woodland birds (Diamond Firetail
Finch and Speckled Warbler) currently listed anmédtspecies for which final determination are
currently pending (Little Eagle, Scarlet Robin asdied sittella). All five of these species have
been recorded on the proposed landfill footprimaaHabitat loss to development on the site
will be offset by setting aside adjacent areasroflar vegetation type that are likely to respond
to conservation measures which will permanentlyrowup biodiversity values of the offset area
(see Offset Management Plarhe impact to all five species will be greatly redd by
provision of these offset areas.

Stringent controls are proposed to be put in plaxeprevent ground and surface water
contamination, limit the spread of weeds and pestsd, to protect native biodiversity in the
study area. Implementation of the proposed mitigatheasures will minimise onsite and offsite
impacts on threatened biodiversity and will prevanly significant impacts on the World
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Heritage listed Oxley Wild Rivers National Park.

In order to ensure effective implementation of theposed mitigation measures it is
recommended that specific management plans to ssléey potential impacts be developed as
listed below (issues dealt with in other sectiohie EA are marked with an *):

* Native Vegetation / Rehabilitation Management Plan
* Compensatory Habitat Offset Management Plan
e Vegetation Clearing Protocol

¢ Native Fauna Management Plan

* Fire Management Plan

* Weed Management Plan

¢ Pest Management Plan

« Disease Monitoring Protocol

e Dust Management Plan*

* Noise Abatement Plan*

¢ Pollution and Litter Management Plan*
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Assessment of Significance — TSC Act Listed Species

The Assessment of Significance (also referred tthas7-part test’) as required under Section
5A of the EP&A Act, has been applied to determine whether treelikeély to be a significant
effect on threatened species (endangered and able¢rrecorded at or likely to occur at the
site. Unlisted ROTAP species are not considerdatisnassessment. A number of species listed
under the NSWI'SCAct are also listed nationally under tB®BC Act and are considered in
Appendix B.

Under the terms of thEP&A andTSCActs, the most critical issues for this assessraegtt i)

the definition of “local population”; and (ii) theefinition of “region”. The Acts regard a local
population as that inhabiting the study area, wntasre is contiguous or proximate occupied
habitat. Consideration of a “population” for tharpose of assessing its conservation status
requires it to be a recognisable entity, disjurragenetically distinct. “Region” means a defined
bioregion, in this case the New England Tablelaimegjion.

1. Threatened Flora

Endangered Ecological Communities found on the stydarea:
Box Gum Woodland

Threatened species (Vulnerable) found at the studyrea:
Eucalyptus nicholii Narrow-leaved Black Peppermint

Threatened flora with potential habitat occurring on the study area:

Endangered Species:
Diuris pedunculata Small Snake Orchid

Vulnerable Species:
Dichanthium setosum Bluegrass
Thesium australe Austral toadflax

1.In the case of a threatened species, is the actiproposed likely to have an adverse effect
on the life cycle of the species such that a vialiecal population of the species is likely to
be placed at risk of extinction?

Eucalyptus nicholii  Narrow-leaved Black Peppermint
Schedule 2 — Vulnerable

This species was recorded on the north westerrecafpart of the Gara TSR included in the
survey area.

Eucalyptus nicholiis a medium-sized tree 15 - 20 m tall with roudhc¢k, grey-brown bark
which extends to the larger branches. Adult learesslightly broader than the juvenile leaves,
and are a dull grey-green, 6 - 12 cm long and B min wide and have a strong peppermint
smell when crushed.

This species grows in dry grassy woodland, on eivadind infertile soils, mainly on granite. It
is widely planted as an urban street tree andrideye but is quite rare in the wild. It is confined
to the New England Tablelands of NSW, where it ecedtom Nundle to north of Tenterfield,

largely on private property.
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Threats to this species include clearing for adtice and grazing, inappropriate fire regimes,
inappropriate roadside management, grazing by dmens®ck, collection of firewood, and
collection of seed for horticulture.

The proposed action will involve clearing a smattion of the Gara TSR, close to the site
where a small population (6 adults and 5 juvenitdd]. nicholii was found, for construction of
an access road between Waterfall Way and the lamt#frelopment site. It is considered
unlikely that the proposed development will disrtipé lifecycle of this species such that a
viable local population is likely to be placed &krof extinction. A 30 m buffer around the
marked population oE. nicholii will be retained during clearing for constructioh the
proposed access route. Other mitigation measurdsdm erosion and sedimentation control
during road construction and ongoing weed contfohwasive introduced species, particularly
coolatai grass, African lovegrass, serrated tussautk Chilean needlegrass, will be undertaken.

Diuris pedunculata  Small Snake Orchid
Schedule 1 — Endangered

This species was not observed on the site northeeen recorded on the NPWS Wildlife Atlas
within 20 km of the site, but it has been recoritethe region.

The Small Snake Orchig a member of the Yellow Donkey Orchid group asdaidelicate
native orchid with small golden-yellow flowers orstem to 20 cm high (flowers from August
to November). Leaves are thin, grass-like and gaden in colour. It occurs in a range of
vegetation communities from open sclerophyll foréstgrassland. This species is often
associated with moist and/or swampy areas withe@sehcommunities. It has been recorded
from shale and trap soil, and on fine granite andrag boulders.

Shallow drainage lines on the study area have bekject to heavy grazing and are unlikely to
provide suitable habitat for this species. It ingidered unlikely that the proposed development
will disrupt the lifecycle of this species suchtthaviable local population is likely to be placed

at risk of extinction.

Dichanthium setosum Bluegrass
Schedule 2 — Vulnerable

This species was not observed on the site but &éas kecorded on the NPWS Wildlife Atlas
within 20 km of the site.

Dichanthium setosurgrows in eucalypt woodland and grassland on hasiaitk clay and red-
brown hardsetting soils

The proposed action will involve clearing a smelttson of the Gara TSR, a narrow strip of the

derived grassland in the northern half of the stadya and regrowth Stringybark Woodland

community in the southern part of the study argacfinstruction of an access road and the
landfill development area. The TSR provides they dikely habitat for this species since it has

not been subject to the level of heavy grazinghefremainder of the study area. The area of
TSR to be cleared for road access is likely toelss than 1 ha. It is considered unlikely that the
proposed development will disrupt the lifecycle this species such that a viable local

population is likely to be placed at risk of extioa.
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Thesium australe Austral Toadflax
Schedule 2 — Vulnerable

This species was not observed on the site but éas kecorded on the NPWS Wildlife Atlas
within 20 km of the site.

Austral toadflax grows in grassland and eucalypbaVand, often in damp sites. This species
occurs on a wide range of soils, rainfall regimed geology. Thesium australes a semi-
parasitic herb, and the hosts are most probdliigmeda australiand Poa spp. Other
associated species inclu@icalyptus blakelyiE. albensand E. viminalis It is common to
abundant throughout much of the Northern Tableleamts favours areas of dense Kangaroo
grass. It appears to be highly sensitive to grazing

This species is known to occur along St Helena ICire¢he east of the study area but is unlikely
to occur in the proposed landfill operational ade to the high grazing intensity and relative
lack of suitable host grasses. Suitable habitatgxilong the TSR adjacent to the study area but
no plants were found despite a specifically targjstarch.

It is considered unlikely that the proposed develept will disrupt the lifecycle of this species
such that a viable local population is likely tofdaced at risk of extinction.

2.In the case of an endangered population, is the aah proposed likely to have an adverse
effect on the life cycle of the species that consiies the endangered population such that
a viable local population of the species is likeltp be placed at risk of extinction?

Not applicable, as the Director-General of the dlal Parks and Wildlife Service has not
declared any endangered local populations of theseies considered.

3.In the case of an endangered ecological community aritically endangered ecological
community, is the action proposed:
() likely to have an adverse effect on the extemif the ecological community such that
its local occurrence is likely to be placed at riskf extinction? or
(ii) likely to substantially and adversely modify he composition of the ecological
community such that its local occurrence is likelyo be placed at risk of extinction?

i) The endangered ecological community Box Gum Waad occurs in the TSR and provides
suitable habitat for many of the threatened spdaiesvn or likely to occur in the study area.
The proposed development is not likely to have dweese effect on the extent of the
ecological community such that its local occurrenselikely to be placed at risk of
extinction. The activity will entail clearing of tige vegetation for a single access easement
through part of this community (0.6 ha in the TS &8.3 ha in the cleared grassland).

The area proposed to be cleared through the partielred woodland in the Gara TSR is a
narrow strip bound by intact Box Gum Woodland (27th the west, 3 ha to the east and 40
ha to the north).

The proposed access route through the clearedlamds@vhich is included as a degraded
component of the Box Gum Woodland due to clearimdj grazing) will entail the loss of 3.3
ha of this EEC.

i) The proposed development is not likely to sabsilly and adversely modify the
composition of the ecological community such thaiacal occurrence is likely to be placed
at risk of extinction since the majority of the almg will entail affect an already partially
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cleared woodland. Stringent weed control and maoinigowill ensure that the composition of
the community is not significantly altered.

4.In relation to the habitat of a threatened speciegpopulation or ecological community:

(i) to what extent is habitat likely to be removedr modified as a result of the action
proposed?

(i) is an area of habitat likely to become fragmeted or isolated from other areas of
habitat as a result of the proposed action? and

(iif) how important is the habitat to be removed, nodified, fragmented or isolated to
the long-term survival of the species, populationreecological community in the
locality?

i) The proposed action will involve clearing of ivat vegetation for a single access easement
through a small section of the Gara TSR contaitivgg Box Gum Woodland EEC . This
woodland provides habitat in good condition for theeatened birds and Koala recorded in
the TSR. The area to be cleared for the accesssdi&dly to be less than 1 ha.

Approximately 6.5 ha of grassland (3.3 ha of whgdtisfies the criteria for Box Gum
Woodland, Appendix I) will be cleared for the camostion of an access road, landfill
operational area and two new water storages (Iéacma sedimentation ponds). In addition
0.5 ha of sedgeland and 0.01 ha of wetland (2 siaat dams) are proposed to be cleared
for the landfill pit.

It is proposed that approximately 12.7 ha of then§ybark Woodland in the southern
section of the study area will be progressivelwae for the landfill pit.

i) .The part of the Gara TSR included in the syne 30 ha in area and is adjacent to larger
area (over 40 ha) of good condition Box Gum Woodlan the northern side of Waterfall
Way, towards Gara River. The clearing of a 200 80xm strip of the TSR for an access
route is unlikely to result in fragmentation orlet@®n from other areas of potential habitat
for the threatened species considered

It is proposed that approximately 12.7 ha of then§ybark Woodland and 6.5 ha of cleared
grassland in the southern section of the study aiflabe progressively cleared for the
development of the landfill site. The proposed gaition and conservation offset measures
will help to increase the connectivity and landgcaglues of the site by reducing isolation of
the Stringybark Woodland, linking it to the Box Gufvpoodland to the north of the landfill
(see Offset Management Plan).

The proposed clearing of grassland, sedgeland lamdwetland (2 small farm dams) is
unlikely to result in fragmentation or isolatiorofn other areas that provide potential habitat
for the threatened species considered.

iii) The clearing of less than 1 ha of the TSRdaraccess easement is unlikely to be significant
to the long-term survival of the threatened speaiescommunities considered

The clearing of 12.7 ha of the regrowth Stringybéf&odland is unlikely to be significant to
the long-term survival of the threatened specigscammunities considered.

The proposed clearing of 6.5 ha of grassland aadvile small farm dams is unlikely to be
significant to the long-term survival of the threagéd species and communities considered
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5.1s the action proposed likely to have an adversefett on critical habitat (either directly
or indirectly)?

Not applicable, as the Director-General of the dlal Parks and Wildlife Service has not
declared any critical habitat for any species r@ho the study area.

6.Is the action proposed consistent with the objectas or actions of a recovery plan or
threat abatement plan?

DECCW has developed a Priority Action Statement JPADECC 2007) that includes all
detailed recovery and threat abatement actionghfeatened species in NSW. Priority actions
are the specific, practical things that must beedmnrecover a threatened species, population or
ecological community.

Threatened species profiles on the DECCW webste & number of priority actions that have
been identified to help recover the threatenedisp@onsidered above.

Provided the proposed mitigation measures are mmghéed, the proposed action is consistent
with the recovery actions for the threatened spgembmsidered.

7.Does the action proposed constitute or is it partfa key threatening process or is it likely
to result in the operation of, or increase the impet of, a key threatening process?

The development will entail clearing of native viedion in Box Gum Woodland, Stringybark
Woodland and cleared grassland for the construatioan access road, the landfill pit and
retention ponds. Clearing is a recognised thie#he survival of native species in general and
of the threatened species considered. In ordeinanise any significant negative impact due
to clearing it is proposed to retain, wherever fmssall native vegetation (apart from minimal
clearing for the operational requirements of thelfdl) and to set aside a compensatory habitat
offset. In order to offset the 20.3 ha lost to depment, it is proposed to set aside a 61 ha area
of Stringybark Woodland and native grassland wittiie study area to be managed for
biodiversity conservation in perpetuity (see Offgletnagement Plan).

Details of other threatening processes listed uniderTSC Act likely to impact threatened
species recorded on the site have been assesSedtion 6.8.
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2. Threatened Mammals
Threatened mammals recorded at the study area:
Vulnerable Species:

Miniopterus schreibersii oceanensis Eastern Bent-Wing Bat
Phascolarctos cinereus Koala

Threatened mammals with potential habitat on the dé:
Endangered Species:

No mammals listed as endangered under the TSC ¢setr avithin the New England Tableland
Bioregion.

Vulnerable Species:

Squirrel Glider Petaurus norfolcencis
Eastern False Pipistrelle Falsistrellus tasmaniensis
Hoary Wattled Bat Chalinolobus nigrogriseus
Yellow-bellied Sheathtail Bat Saccolaimus flaviventris

1. Inthe case of a threatened species, is the actiproposed likely to have an adverse effect
on the life cycle of the species such that a vialiecal population of the species is likely to
be placed at risk of extinction?

Koala Phascolarctos cinereus
Schedule 2 — Vulnerable

The Koala was observed on the study area in the@or Woodland on the TSR.

The preferred habitat of the Koala on the tabletaisddetermined by the presence of the food
trees. On the Northern Tablelands 14 eucalyptispesre recognised as Koala browse tree
species. Four tree species (Yellow Box, BlakeR&sl Gum, Apple-Topped Box, and Narrow-
Leaved Black Peppermint) on the study area areridesicas secondary food trees for the Koala
(NPWS 2003). These species occur mainly on the (i@Rre the Koala was observed in March
2005). Yellow box also occurs on the southern partf the study area with New England
Stringybark (a supplementary food species) wherald&scats and scratches were recorded in
20009.

The proposed action will involve clearing a secti@pproximately 13 ha) of the regrowth

Stringybark Woodland community and clearing a smsalition of Box Gum Woodland (less

than 1 ha) for an access road. Neither of thesasasee considered potential or core Koala
habitat under SEPP 44 due to the lack of primaral&dood trees. No signs of Koala were

recorded in theSecondary Habitat (Class APECC 2008a) of the TSR in 2009. Although

habitat scats were found in the Stringybark Woodllat the landfill site, this area is not

considered good quality Koala habitat (Section BECC 2008a). The action is not likely to

have an increased adverse effect on the life @fcdelocal population of this species such that a
viable local population is likely to be placed iskrof extinction.
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Squirrel Glider Petaurus norfolcencis
Schedule 2 — Vulnerable

The Squirrel Glider was not observed on the sité,hHas been recorded in the NPWS Wildlife
Atlas within 20 km of the site.

The species is widely though sparsely distribubegastern Australia, from northern Queensland
to western Victoria. It inhabits mature or old gtbwox, box-ironbark woodlands and river Red
Gum forest west of the Great Dividing Range ancchdatt-bloodwood forest with heath
understorey in coastal areas.

Squirrel gliders utilise remnants of various sizegluding small remnants and even small
stands of trees within TSRs or on private land.yTh#en utilise linear remnant vegetation
along roadsides or rivers and streams. Squirrdeggi prefer mixed species stands with a shrub
or acacia midstorey. They live in family groupsacdingle adult male one or more adult females
and offspring and require abundant tree hollowsré&fuge and nest sites. Their diet varies
seasonally and consists of acacia gum, eucalypt sagtar, honeydew and manna, with
invertebrates and pollen providing protein.

This species is more likely to utilise the Box Ginroodland habitat of the TSR for foraging
and nesting than other parts of the study areapféygosed action will involve clearing a small
section of Box Gum Woodland for an access road.prbposed access route is in an area that
has previously been cleared with a sparse undeystdhe action should not have any adverse
effects on the life cycle of any potential locapptations of this species such that a viable local
population is likely to be placed at risk of extioa.

Eastern Bent-Wing Bat Miniopterus schreibersii oceanensis
Schedule 2 — Vulnerable

Ultrasonic bat calls attributed to this speciesevacorded on the site. Five specimens have
been recorded on the NPWS Wildlife Atlas withinkzf of the site.

This species is distributed through eastern andheor Australia. In eastern Australia the
species is distributed from Cape York Peninsulathe south-south-east corner of South
Australia in a band that extends approximately R0 inland. This species also occurs in
southern Europe, southern Africa, South-east A3apan, New Guinea and the Solomon
Islands.

Three distinct forms oM. schreibersii which are treated as subspecies, occur in Atgstral
Miniopterus s. oriana®ccurs in northern Australidy). s. oceanensigccurs in eastern Australia
from Queensland through to central Victoria &nds. bassanibccurs in Western Victoria and
eastern South Australia. The eastern subspediegeid as vulnerable under the TSC Act.

This species is a cave dwelling bat but is alsodmo roost in man-made structures, such as
culverts and mines. Foraging occurs in a rangeatitats including rainforest, wet and dry
sclerophyll forest open woodland, and grasslandthBl@re the main prey item. Foraging is
thought to occur above the canopy in wooded amadsl@ser to the ground in open areas.

The species appears to be tolerant of fragmentatidnflexible in its use of habitat. This is not
surprising given that this species may travel ntbe:m 60 km in a single night and that adult
females annually travel long distances to and fnaaernity caves.

In eastern Australia this species forms discrefgufaions centred on maternity caves that are
used annually for birth and development of yountyvben October and March. Populations of
up to 100,000 females may congregate at materawe< each year. Each population then
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disperses to other caves within a territorial ranfj@pproximately 300 km from the maternity
cave.

No caves were detected on the study area anddnisidered unlikely that this species roosts in
the area. There are likely to be caves and mindlitg #hat form suitable roost sites in the gorge
country 6 km south and 8 km east of the site. Riatleforaging habitat for this species is

considered to occur within and above the Box GunoWlend and Stringybark Woodland. The

grassland and sedgeland are considered to praxidquality foraging habitat for this species.

The proposed development will involve clearing atise of the Stringybark Woodland
community and a small section of Box Gum Woodlamdan access road. Given that suitable
roosts do not exist on the study site and thakthee large areas of similar woodland habitats in
the region, the action is not anticipated to hawmeadverse effect on the life cycle of any
potential local populations of this species suddt t viable local population is likely to be
placed at risk of extinction.

Eastern False Pipistrelle Falsistrellus tasmaniensis
Schedule 2 — Vulnerable

This species was not observed on the site. It leas becorded on the NPWS Wildlife Atlas
within 20 km of the site.

The false pipistrelle is a large robust bat whos#ridution area includes the coast and
tablelands from south eastern Queensland to Victand Tasmania. It inhabits sclerophyll
forests from the Great Dividing Range to the cobst, prefers wet habitats where trees are
higher than 20 m. They generally roost in holloges in colonies of 3 — 36 and are also found
in old wooden buildings. This species is knownhtwe large foraging ranges >12 km and
usually forage within or just below the tree canopy single young is born in December abd
lactation continues through to February.

The proposed action will involve clearing a sect{approximately 12.7 ha) of the regrowth
Stringybark Woodland community and a small secti@® ha) of Box Gum Woodland for an

access road. The Stringybark Woodland habitat igyepnerally utilised by this species, and the
regrown trees are generally too young to suppadtalsie hollows for roosting sites. Therefore,
the action will not have any adverse effects onitbecycle of any potential local populations of

this species such that a viable local populatidikédy to be placed at risk of extinction.

Hoary Wattled Bat ~ Chalinolobus nigrogriseus
Schedule 2 — Vulnerable

This species was not observed on the site. It leas becorded on the NPWS Wildlife Atlas
within 20 km of the site.

In northeast NSW, the distribution of the hoary tlealt bat reaches the lower Clarence and
Richmond River areas, extending from near Murwilham in the north, south to between
Grafton and Coffs Harbour. It occurs in dry operadypt forests, favouring forests dominated
by spotted Gum, boxes and ironbarks, and heathgtaloforests where red bloodwood and
scribbly gum are common. It flies fast below theaay level, thus forests with naturally sparse
understorey layers may provide the best habitat.

The Box Gum Woodland on the TSR may provide poa¢mtiosting and foraging habitat for
this bat. However, since this species has mostgnhecorded in coastal open forests, it is
highly unlikely that it would be found in the vidip of the landfill site. Clearance of woodland
for the landfill is unlikely to have any significeimpact on any potentially occurring local
populations of this species.
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Yellow-Bellied Sheathtail Bat Saccolaimus flaviventris
Schedule 2 — Vulnerable

This species was not observed on the site northmseen recorded on the NPWS Wildlife Atlas
within 20 km of the site, but it has been recoritethe New England Tablelands Bioregion.

It has a wide distribution, but is rarely recordatause of its high and rapid flying tactics. It
occurs in most wooded habitats and northern flaodpland bimble box—pine lands are known
to be preferred habitat. During the day it roastgarge tree hollows.

The proposed action will involve clearing a sectipri3 ha) of the regrowth Stringybark
Woodland community and clearing a small area of Boxn Woodland for an access easement.
The Stringybark Woodland habitat is not generaliljsed by this species, and the regrown trees
are mostly too young to support suitable hollowsrfmsting sites. This species could inhabit
the Box Gum Woodland in the TSR, but was not reedrdn the site. It is unlikely that the
proposed access route through the TSR will havedarrse effect on the life cycle this species
such that a viable local population is likely tofdaced at risk of extinction.

2. In the case of an endangered population, is the aah proposed likely to have an adverse
effect on the life cycle of the species that consiies the endangered population such that
a viable local population of the species is likelp be placed at risk of extinction?

Not applicable, as the Director-General of the dlal Parks and Wildlife Service has not
declared any endangered local populations of theseies considered.

3. In the case of an endangered ecological community oritically endangered ecological
community, is the action proposed:
() likely to have an adverse effect on the extemif the ecological community such that
its local occurrence is likely to be placed at riskf extinction? or
(i) likely to substantially and adversely modify he composition of the ecological
community such that its local occurrence is likelyo be placed at risk of extinction?

1) The Box Gum Woodland EEC occurs on the study aed provides suitable habitat for
many of the threatened species known or likely douo in the study area. The proposed
development is not likely to have an adverse effiecthe extent of the ecological community
such that its local occurrence is likely to be pkhat risk of extinction since the activity will
entail minimal clearing (less than 1 ha) of natiegetation for a single access easement
through part of this community. The proposed accesse through the cleared grassland
(degraded component of the Box Gum Woodland) wilai the loss of 3.3 ha of this EEC.

ii) The proposed development is not likely to sabsglly and adversely modify the
composition of the ecological community such thsiacal occurrence is likely to be placed
at risk of extinction since the majority of the almg will entail clearing of already degraded
woodland. The total Box Gum Woodland area to barel@ includes 3.3 ha of degraded
woodland in the cleared grassland and 0.6 ha ¢ifaigrcleared woodland in the TSR.

4. In relation to the habitat of a threatened speciegopulation or ecological community:
() to what extent is habitat likely to be removd or modified as a result of the action
proposed?
(ii) is an area of habitat likely to become fragmeted or isolated from other areas of
habitat as a result of the proposed action? and
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(iif) how important is the habitat to be removed, nodified, fragmented or isolated to
the long-term survival of the species, populationreecological community in the
locality?

i) The proposed action will involve clearing of ivat vegetation for a single access easement
through a small section of the Gara TSR contairthrey Box Gum Woodland EEC. This
woodland may provide potential habitat for the #emed mammals considered. The area of
the TSR to be cleared for the access road is likehe 0.6 ha. Approximately 12.7 ha of the
Stringybark Woodland in the southern section ofgtugly area may be progressively cleared
for the development of the landfill site. Howevthis community is not likely to provide
suitable roosting habitat for bats due to the laickee hollows and does not support suitable
Koala feed trees.

i) The part of the Gara TSR included in the surie$0 ha and is adjacent to larger area (>40
ha) of good condition Box Gum Woodland on the nemthside of Waterfall Way towards
Gara River. The clearing of a 200 m x 30 m stripttif TSR for an access easement is
unlikely to result in fragmentation or isolatiorofn other areas potential habitat for the
threatened species considered.

iii) The clearing of 0.6 ha of the TSR for an aaxeasement is unlikely to be significant to the
long-term survival of the threatened mammals carsid No evidence of Koala usage of the
TSR is currently evident (2009).

The clearing of 12.7 ha of the regrowth Stringybéf&odland is unlikely to be significant to
the long-term survival of the threatened mammaisictered.

The proposed clearing of 6.5 ha of grassland aBdh@. of sedgeland is unlikely to be
significant to the long-term survival of the threéd mammals considered.

5. Is the action proposed likely to have an adversefett on critical habitat (either directly
or indirectly)?

Not applicable, as the Director-General of the olel Parks and Wildlife Service has not
declared any critical habitat for any species r@h\o the subject land.

6. Is the action proposed consistent with the objectas or actions of a recovery plan or
threat abatement plan?

DECCW has developed a Priority Action Statement JPADECC 2007) that includes all
detailed recovery and threat abatement actionghfeatened species in NSW. Priority actions
are the specific, practical things that must beedmnrecover a threatened species, population or
ecological community.

Threatened species profiles on the DECCW webgite § number of priority actions that have
been identified to help recover the threatenedisp@onsidered above.

Provided the proposed mitigation measures are immgahéed, the proposed action is consistent
with the recovery actions for the threatened spgembmsidered.
7. Does the action proposed constitute or is it partfa key threatening process or is it likely

to result in the operation of, or increase the impet of, a key threatening process?

Details of threatening processes listed under tBE€ Act likely to impact threatened species
recorded on the site have been assessed in Sédion
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Threatened Birds

Threatened birds recorded at the study area:

Vulnerable Species:

Stagonopleura guttata Diamond Firetail Finch
Pyrrholaemus sagittata Speckled Warbler

Potentially threatened bird species recorded at thetudy area:

Vulnerable Species (Preliminary Determination (PD))

Hieraaetus morphnoides Little Eagle
Petroica boodang Scarlet Robin
Daphoenositta chrysoptera Varied Sittella

Threatened birds with habitat occurring on the site

Endangered Species:
Xanthomyza phrygia Regent Honeyeater

Vulnerable Species:

Ninox connivens Barking Owl

Melithreptus gularis gularis Black-chinned Honeyeater
Climacteris picumnus victoriae Brown Treecreeper
Melanodryas cucullata cucullata Hooded Robin
Glossopsitta pusilla Little Lorikeet
Lophoictinia isura Square tailed Kite
Petaurus norfolcencis Squirrel Glider

Potentially Threatened fauna with habitat occurringon the site:

Vulnerable Species (Preliminary Determination (PD))
Petroica phoenicea Flame Robin
Artamus superciliosus White-browed Woodswallow

1. In the case of a threatened species, is the actipnoposed likely to have an adverse
effect on the life cycle of the species such thatveable local population of the species is
likely to be placed at risk of extinction?

Barking Owl Ninox connivens
Schedule 2 — Vulnerable

This species was not observed on the site but ées kecorded on the NPWS Wildlife Atlas
within 20 km of the site.

The barking owl is found in northern and easterstfalia and extreme south-western Western
Australia. On the Northern Tablelands, it prefarge areas of productive woodland (e.g. Box
Gum or riparian) that support populations of sugjaters, its main prey (Debus 2001; Delatis
al. 2005). The barking owl requires large trees hadldor nesting and roosts in tall, dense
understorey trees. The young, small, isolated agtatled patch of Stringybark Woodland on
the subject site, lacking understorey and hollomg lsaving low densities of arboreal mammals,
is considered unlikely to constitute important hatbbr to be occupied or visited by barking
owls.
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Large mature eucalypts in the TSR may provide Bléthabitat for the Barking Owl in the form
of tree hollows.

The proposed action will involve clearing a sect{approximately 12.7 ha) of the regrowth
Stringybark Woodland community and clearing a srealition of Box Gum Woodland for an
access road. The Stringybark Woodland habitat likelp to be utilised by this species, as the
undergrowth is too sparse and low for roostingssdad the regrown trees are generally too
young to support suitable hollows for nesting sitéserefore the action is unlikely to have any
adverse effects on the life cycle of any poteritahl populations of this species such that a
viable local population is likely to be placed iskrof extinction.

Black-Chinned Honeyeater Melithreptus gularis gularis
Schedule 2 — Vulnerable

This species was not observed on the site but éas kecorded on the NPWS Wildlife Atlas
within 20 km of the site.

The subspecies is widespread, from the tablelandswaestern slopes of the Great Dividing
Range to the north-west and central-west plainglamdRiverina. It is rarely recorded east of the
Great Dividing Range.

Black-chinned Honeyeatersccupy mostly upper levels of drier open forestswamodlands
dominated by box and ironbark eucalypts. It ald@bits open forests of smooth-barked gums,
Stringybarks, ironbarks and tea-trees.

This species is usually seen in pairs and smaliggf up to 12 birds. Feeding territories are
large making the species locally nomadic with lahgene ranges of at least 5 ha. It breeds
solitarily or co-operatively, with up to five orxsadults, from June to December. The nest is
placed high in the crown of a tree, in the uppetrtaieral branches, hidden by foliage.

The proposed action will involve clearing a smaktson of Box Gum Woodland for an access
road and approximately 12.7 ha of the regrowtmgytbark Woodland community. These areas
may contain potential habitat for nesting by ttpsaes, although it is unlikely to occur east of
Armidale. Given the likely absence of the speéies the Subject Site, the action is unlikely to
have an adverse impact on the life cycle of angmi@l local populations of this species such
that a viable local population is likely to be mdcat risk of extinction.

Brown Treecreeper Climacteris picumnus victoriae
Schedule 2 — Vulnerable

This species was not observed on the site but éas tecorded in the NPWS Wildlife Atlas
within 20 km of the site.

The Brown Treecreeper is a medium-sized insectivoiord that occupies eucalypt woodlands,
particularly open woodland lacking a dense undeggto It is sedentary and nests in tree
hollows and fallen logs within permanent territsfi®reeding in pairs or communally in small
groups. Birds forage for ants, beetles and laoragee trunks, on the ground amongst leaf litter
and on fallen logs. The eggs are laid in a trdlWwo sparsely lined with leaves, grass, Rabbit
or kangaroo droppings, or charcoal. Flight is pggdul, with rapid beats on ‘windowed’ wings
interspersed with undulating glides.

The eastern subspecies of the Brown Treecre@tieracteris picumnus victoriaés distributed
through central NSW on the western side of the tdb@ading Range and sparsely scattered to
the east of the Divide in drier areas such as thmtgrland Plain of Western Sydney, and in
parts of the Hunter, Clarence, Richmond and SnoivgrRvalleys.
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Brown Treecreepers are threatened by vegetati@mariee, including removal of dead timber,
and woodland habitat fragmentation. This spegigears unable to maintain viable populations
in remnants less than 200 ha. In addition, Broweeg€reepers are likely to be threatened by
such factors as increased competition with aggredsineyeater species and increased levels of
nest predation that are a consequence of fragnamtafthabitat (NPWS 2001a).

Standing dead trees and logs in the Box Gum Woddtan the TSR may provide suitable

nesting and foraging habitat for Brown Treecreepdnse proposed action will involve clearing

a small section of Box Gum Woodland for an accessdrand 12.7 ha of the regrowth

Stringybark Woodland community. The Stringybark Wiamd habitat is not likely to be utilised

for nesting by this species since the regrown tegesgenerally too young to support suitable
hollows. Thus, the action will not have adverseeef on the life cycle of any potential local
populations of this species such that a viablellpoaulation is likely to be placed at risk of

extinction.

Diamond Firetail Finch Stagonopleura guttata
Schedule 2 — Vulnerable

The Diamond Firetail Finch was observed on theisitsoth the TSR and the landfill site.

The Diamond Firetail Finch is distributed througéntral and eastern NSW, extending north
into southern and central Queensland and soutlughr®/ictoria to the Eyre Peninsula, South
Australia. In NSW, the species occurs predomiyaméist of the Great Dividing Range. On the
New England Tableland, declines in populations apparent and the species has become
extinct within Imbota Nature Reserve and surrounds.

The Diamond Firetail is a brightly coloured findfat occupies eucalypt woodlands, forests and
mallee where there is a grassy understorey. Didrkinetails build bottle-shaped nests in trees
and bushes, and forage on the ground, largelyrfmssgseeds and other plant material, but also
for insects.

The Diamond Firetail is threatened by clearance faagimentation of habitat. Isolation and
reductions in remnant area inhibit dispersal amidease their vulnerability to local extinction.
Diamond Firetail Finch populations appear unablgdesist in areas which lack remnants of
native vegetation larger than 200 ha. Habitat algation, particularly overgrazing of the grass
understorey, threatens the granivorous Diamonddiireln addition, an increased abundance of
predators such as Pied Currawongs and AustraliarerBamay increase nest predation in
fragmented woodland remnants.

Both the Box Gum Woodland on the TSR and the Sgbagk Woodland provide suitable
foraging habitat and may provide suitable nestiabpitat for Diamond Firetail Finch. The
proposed action will involve clearing of a smalttsen of Box Gum Woodland for an access
road and progressive clearing of 12.7 ha of theokety Stringybark Woodland community.
Given that the species is widespread locally, idiclg in reserves (Debwt al. 2006), the action
is unlikely to have an adverse effect on the lifele such that a viable local population is likely
to be placed at risk of extinction. However, theating of the Stringybark Woodland will
significantly impact 1-2 pairs of finches and caesably reduce the genetic diversity of the
species in the area (Ford et al. 2009). It is gfisomecommended that suitable habitat be
increased in the immediate area by the provisiomatitat offsets. This will potentially provide
habitat for the existing pairs that will be impattey the development to disperse without
encroaching on the territories of other pairs divilduals.

EnviroAg Australia Pty Limited © 2010 Page 102




Flora and Fauna Assessment Report No 22678.31292

Flame Robin Petroica phoenicea
Schedule 2 — Vulnerable (PD)

The Flame Robin was not observed on the site lmish#able habitat in the grassland and open
Box Gum Woodland in the study area.

The Flame Robin is a small songbird, grey on theeugide, with white flashes in the wings and
tail and a small white spot on the forehead. Ttenge-red on the underside extends from the
chin to the belly. The female is browner, withouted breast. It breeds in moist grassy forests
and alpine woodlands in highland south-eastern raligf migrating to open woodland and
grassland at lower altitudes in winter. This spedgelikely to occur on the Subject Site, and is
known from other local woodland in the vicinity.

Flame Robins forage on insects, mostly by pountorgpe ground from a low perch. They build
an open, fibrous nest in forks and crevices ofstiaa®d stumps, and breed in spring (Higgins and
Peter 2002).

As the grassland and open Box Gum Woodland intidysarea will be minimally affected by
the proposal in relation to the its total areatmndite, it is considered unlikely that the propbse
action will disrupt the lifecycle of this speciaesch that any potentially viable local population
would be placed at risk of extinction.

Hooded Robin Melanodryas cucullata cucullata
Schedule 2 — Vulnerable

The Hooded Robin was not observed on the site dsipheviously been recorded adjacent to the
site in the portion of the Gara TSR, but have remrbrecorded in the area since 2003 (S. Debus,
pers. comm.).

The south-eastern form of the Hooded Robin is ibisted throughout south-eastern Australia,
from Central Queensland, to Spencer Gulf, SouthtrAlis. This form of the Hooded Robin
occurs throughout NSW except for the north-westhef state where it inter-grades with the
smaller northern form of the Hooded Roldh cucullata picata This species occupies a wide
range of Eucalypt woodlands, Acacia shrublandsagpah forests. In temperate woodlands, the
species favours open areas adjoining large woodt@edwith areas of dead timber and sparse
shrub cover.

Hooded Robins live in small family groups of pairstrios, and build cup-shaped nests. Home
ranges are relatively large and averaged 18 hhifds from the New England Tableland. The
species feeds on the ground by pouncing on insants.forages in areas with a mix of bare
ground, ground cover and litter.

The Hooded Robin is threatened by clearance agdheatation of habitat including removal of

dead timber. The species appears unable to suivivemnants smaller than 100-200 ha.
Isolation of populations in small remnants incresagelnerability to local extinction. Habitat

degradation by stock grazing and weed invasion redyce food resources for this species.
The breeding success of Hooded Robins may be rddogeincreased populations of nest
predators such as Pied Currawongs and AustralisariRaNPWS 2001c).

The Box Gum Woodland on the TSR may provide suitai#sting and foraging habitat for
Hooded Robins, but they are known to have recatiigppeared from Gara TSR (Ford et al.
2009). The proposed action will involve clearingao$mall section of Box Gum Woodland for
an access road and progressive clearing of 12.@f lthe regrowth Stringybark Woodland
community. As Hooded Robins no longer occur inlteal area, the action is unlikely to have
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an adverse effect on the life cycle of any potdgtiaccurring local population of this species
such that a viable local population would be likidybe placed at risk of extinction.

Little Eagle Hieraaetus morphnoides
Schedule 2 — Vulnerable (PD)

The Little Eagle is a small chunky eagle, eitheovir on the upperside and white on the

underside, or sometimes mostly brown, with a rubtgck-marked head, pale shoulder band,

and feathered legs. It soars and glides on flagsvilt occurs throughout the drier parts of

Australia, from open forest to open woodland. Tdpecies was observed to occur and breed on
the study area and is known from other local wandlliaa the vicinity.

Little Eagles hunt, mostly in flight, for living py (especially Rabbits) taken mainly on the
ground, with a foraging range of more than 1,50@éapair. They sometimes eat carrion, such
as road-killed Rabbits. Pairs breed in a stick riesa living woodland tree, in a patch of
woodland, and the long nesting cycle lasts froma l@inter to early summer (Debus et al 2007,
Debus and Ley 2009).

Both the Box Gum Woodland on the TSR and the Sgbhagk Woodland provide suitable
foraging habitat and nesting habitat for the LitHagle. The proposed action will involve
clearing of a small section of Box Gum Woodlanddaraccess road and progressive clearing of
12.7 ha of the regrowth Stringybark Woodland comityurvhich contains the eagles’ nest site.
Pairs have been known to shift their nest siteafi.5 km (Debust al 2007), and there is
suitable nesting habitat in the TSR and in theetfi®ne adjoining the landfill site. Given that
there are an additional eight breeding pairs wiftdrkm of Armidale (Debus & Ley 2009), the
action is unlikely to disrupt the lifecycle of théipecies such that any potentially viable local
population would be placed at risk of extinction.

Little Lorikeet Glossopsitta pusilla
Schedule 2 — Vulnerable

The Little Lorikeet is a small, short-tailed gregarrot with a red face, occurring in open forest
and woodland in eastern and south-eastern Austiidtia species is likely to forage and breed
on the Subject Site, and is known from other leaabdland in the vicinity.

Little Lorikeets forage in pairs or flocks for nactirom eucalypt blossom, especially box and
ironbark species. Although flocks are mobile, adméieding pairs occupy traditional nest sites
throughout much of the year, near their food sar@nd return regularly to defend and
maintain them in the non-breeding season. The ket&kbreed, sometimes semi-colonially, in
small cavities typically in living smooth-barkedrgs, which they maintain at a precise entrance
diameter by chewing the living bark. Two broodsyofing may be raised per year, from late
autumn to late spring or early summer, if their keyd trees (White Bo¥ucalyptus albenand
Yellow Box E. melliodorain the New England region) are flowering profus@Bourtney and
Debus 2006).

The Little Lorikeet is known from the study areadas likely to use the TSR for foraging or
nesting. Yellow Box is an important food for tHarikeet. Yellow Box is a co-dominant
species in the TSR with Blakely’'s Red Gum, which jgreferred nest tree.

Great caution must be exercised prior to the reimmivany trees on the Site. This species’ nests
can be hard to identify angny tree containing a bird nest must be checked foeggs or
young by a knowledgeable ecologist or zoologist pri to removal. As most of the Box Gum
Woodland in the TSR will not be affected by the gwsal, it is considered unlikely that the
proposed action will disrupt the lifecycle of thépecies such that any potentially viable local
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population would be placed at risk of extinctiorovitver,care and due diligence must be
undertaken during tree removal in the TSR and of Ydow Box trees in the landfill site

Regent Honeyeater Xanthomyza Phrygia
Schedule 1 — Endangered

This species was not observed on the site but éas kecorded on the NPWS Wildlife Atlas
within 20 km of the site.

The Regent Honeyeater is known to occur in the Aatei area and along the western slopes
north to Barraba. It is a nhomad, often occurrimdlécks, which follow the seasonal flowering
of eucalypts particularly favouring those on thetest, most fertile soils, such as along creek
flats and broad river valleys. They spend muchihgdir time feeding on the nectar from
eucalypts such as the mugga ironbark, narrow-leaibark, white box, Yellow Box and
Blakely’s Red Gum trees on which they are relidtg. diet includes both insects and nectar. It
is a somewhat pugnacious bird, fighting its owndkas well as other species. It nests in an
upright fork of a tree several metres from the gahuThe breeding season occurs between July
and November.

The distribution of the regent honeyeater is in tB@astern Australia from Adelaide, South
Australia, to Rockhampton, Queensland. Thoughgpécies is widely dispersed, the range of
this once abundant honeyeater has contracted dcathat(UBBS 1996). The species
distribution is now extremely patchy, with the pigiion having declined to less than 1500
individuals (NPWS 1997). There are now only a $maimber of known breeding sites in
NSW, the most important of which are: Warrumburigi®, Pilliga NR, Barraba district, central
coast around Gosford, Hunter Valley and Capertdle) @&NPWS 1997a).

A review of the recovery plan for the Regent Horaege Menkhorset al 1999, indicates that
this site does not constitute priority habitat @ineél recommended measures to reduce negative
impacts on Box Gum Woodland (below) will also reelunegative impacts the Regent
Honeyeater.

The proposed action will involve clearing a secti@pproximately 13 ha) of the regrowth
Stringybark Woodland community and clearing a srealition of Box Gum Woodland for an
access road. The Stringybark Woodland habitat igyaperally utilised by this species, and the
regrown trees are too young to support a largedtowy resource. Therefore, the action will not
have an adverse effects on the life cycle of arterg@l local populations of this species such
that a viable local population is likely to be mdcat risk of extinction.

Scarlet Robin Petroica boodang
Schedule 2 — Vulnerable (PD)

The Scarlet Robin was recorded in both the TSRtlamdandfill site and at other local woodland
near the site.

The Scarlet Robin is a small songbird, black onhisad and upperside, with white flashes in the
wings and tail and a large white spot on the foagh&he red on the breast extends from the
black chin to the white belly. The female is browneith a dull red breast. It occurs in the drier
open, grassy forests and temperate woodlands th-sastern and south-western Australia.

Scarlet Robins forage on insects, mostly by pountmthe ground from a low perch. They

build an open, fibrous nest, typically in a forkaaature living tree and sometimes on a dead
branch, and breed in spring (Debus 2006).
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Both the Box Gum Woodland on the TSR and the Sgbagk Woodland provide suitable
foraging habitat and may provide suitable nestiabitat for the Scarlet Robin. The proposed
action will involve clearing of a small section Bbx Gum Woodland for an access road and
progressive clearing of 12.7 ha of the regrowtlng§ybark Woodland community. Given that
only one territory is affected, and the speciasigespread locally, including in reserves (Debus
2006), the action is unlikely to have an advergectfon the life cycle of a local population of
this species such that a viable local populatiofikisly to be placed at risk of extinction.
However, the genetic diversity of the species ia libcal area will be reduced should these
pair(s) perish due to clearing. It is strongly nreooended that suitable habitat be increased in the
immediate area by the provision of habitat offs&tss will potentially provide habitat for the
existing pairs that will be impacted by the devehent to disperse without encroaching on the
territories of other pairs or individuals.

Speckled Warbler Pyrrholaemus sagittata
Schedule 2 — Vulnerable

The Speckled Warbler was observed on the sitetimnthe TSR and at the landfill site.

Speckled Warblers inhabit woodlands with a grassjeustorey, often on ridges or gullies. The
species is sedentary, living in pairs or trios aadts on the ground in grass tussocks, dense litter
and fallen branches. They forage on the groundratite understorey for arthropods and seeds
(Fordet al 1986). Populations occur in low densities aldbbirds per hectare (Gardnet al
2004). Home ranges vary from 6-12 hectares.

The Speckled Warbler is distributed from south-@asQueensland, through central and eastern
NSW to Victoria. In NSW, Speckled Warblers occugmcalypt and cypress woodlands on the

slopes west of the Great Dividing Range, with atemsion of range into the cypress woodlands

of the northern Riverina. Populations also ocoudrier coastal areas such as the Cumberland
Plain, Western Sydney and the Hunter and SnowyrRia#eys.

The preferred foraging habitat of Speckled Warldeareas with a combination of open grassy
patches, leaf litter and shrub-cover. This hali@t&usceptible to degradation by stock and weed
invasion. Nesting on the ground also makes thenmevable to predation from exotic
mammalian predators such as Foxes and Cats. uki8d Warbler is threatened by clearance
and fragmentation of habitat including removal efid timber. Barrett et al. (1994) found that
the species decreased in abundance as woodlandesmesased, and it appears to be extinct in
districts where no fragments larger than 100 haarefNPWS 2001b).

The Box Gum Woodland on the TSR and the StringyN#dodland provides suitable foraging
habitat and may provide suitable nesting habitatife Speckled Warbler. The proposed action
will involve clearing a small section (0.6 ha) a»BGum Woodland for an access road and 12.7
ha of the regrowth Stringybark Woodland communitthe clearing of the Stringybark
Woodland could significantly impact several pairs fimches and considerably reduce the
genetic diversity of the species in the area (Fedral. 2009) such that viable local population is
significantly impacted. It is strongly recommendidt suitable habitat be increased in the
immediate area by the provision of habitat offs&tss will potentially provide habitat for the
existing pairs that will be impacted by the devehemt to disperse without encroaching on the
territories of other pairs or individuals.

Square Tailed Kite  Lophoictinia isura
Schedule 2 — Vulnerable

The Square-tailed Kite was not observed on the bit® has been recorded in the NPWS
Wildlife Atlas within 20 km of the site.

EnviroAg Australia Pty Limited © 2010 Page 106




Flora and Fauna Assessment Report No 22678.31292

The Square-tailed Kite is sparsely scattered througthe open forests and dry woodlands of
the western slopes of the Great Dividing Rangeprdffers vegetation along major rivers and
belts of trees in urban or semi-urban areas fortihgrand nests in large trees along water
courses. The Square-tailed Kite preys on bird nests (mosetlynestling and fledglings) in
woodlands and open forests. The region may beoparipair’s territory, which is usually <100
km? Raptors benefit from abundance of prey, in tase fledgling birds (although small
mammals, reptiles and frogs are also eaten). MNpsites are usually within 100 m of a
watercourse. The protection of all watercoursesoagdors would benefit this species (Ayets

al 1996).

This species is more likely to utilise the Box GiMoodland habitat of the TSR for foraging

and nesting than other parts of the study areapfty@osed action will involve clearing 12.7 ha
of the regrowth Stringybark Woodland community aelaring a small section of Box Gum

Woodland for an access road. The action will natehany adverse effects on the life cycle of
any potential local populations of this specieshsilat a viable local population is likely to be
placed at risk of extinction.

Varied Sittella Dapoenositta chrysoptera
Schedule 2 — Vulnerable (PD)

The Varied Sittella was recorded in the TSR andhim area of the landfill footprint and is
known from other local woodland in the vicinity.

The Sittella is a small songbird, streaky grey-bwam the upperside, white with dark streaks on
the underside, and having a prominent orange baodigh the wings in flight. The thorn-like
beak is slightly upturned, and the feet are yelldwoccurs in a variety of open forests,
woodlands and scrub throughout much of Austrahd, its head colour varies from white on the
eastern subtropical coast, to grey-brown over nodsNSW, to a black cap (and a whiter
underside) in the far inland and west.

Sittellas forage socially on insects, by clambermgong tree branches and probing bark and
dead wood. They build an open, fibrous nest ingifrdead forks of trees, and breed in spring
(Higgins & Peter 2002).

Both the Box Gum Woodland on the TSR and the Sgbhagk Woodland provide suitable
foraging habitat and may provide suitable nestiabitat for the Scarlet Robin. The proposed
action will involve clearing of a small section Bbx Gum Woodland for an access road and
progressive clearing of 12.7 ha of the regrowtlingytbark Woodland community. Given that
only one territory is affected, and the speciesidgespread locally, including in reserves (Debus
et al. 2006), the action is unlikely to have an adverffece on the life cycle of a local
population of this species such that a viable Igugulation is likely to be placed at risk of
extinction. However, the genetic diversity of thpesies in the local area will be reduced should
these pair(s) perish due to clearing. It is strpmgtommended that suitable habitat be increased
in the immediate area by the provision of habiftgets. This will potentially provide habitat for
the existing pair(s) that will be impacted by thevelopment to disperse without encroaching on
the territories of other pairs or individuals.

White-Browed Woodswallow Artamus superciliosus

Schedule 2 — Vulnerable (PD)

The White-browed Woodswallow was not recorded engtudy area.

The White-browed Woodswallow is a small songbirdiebgrey on the upperside, with white
eyebrows and tail tip, chestnut underside, anaidritar pointed wings in flight. The female is

duller. It occurs widely in the drier open forestsd woodlands of central and inland eastern
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Australia, though erratically, in only some yeams,the eastern edge of its range. This species is
likely to occur in the study area, and is knowmfrother local woodland in the vicinity.

Woodswallows forage in flocks aerially on insedsimetimes by pouncing to the ground, and
also take nectar from eucalypt blossom. Pairs kaildpen nest of twigs, in forks and crevices
of trees and stumps, and breed in spring (Higdia$ 2006).

As only part of the woodland cover in the studyaandll be affected by the proposal, with offset
areas preserved, and the species migrates to gienrenly in some years, it is considered
unlikely that the proposed action will disrupt th&ecycle of this species such that any
potentially viable local population would be placgdisk of extinction.

2. In the case of an endangered population, is the difcycle of a species that constitutes
the endangered population likely to be disrupted sth that a viable local population is
likely to be significantly compromised?

Not applicable, as the Director-General of the dlal Parks and Wildlife Service has not
declared any endangered local populations of tleeiep considered that are relevant to the
study area.

3. In the case of an endangered ecological community oritically endangered ecological
community, is the action proposed:
() likely to have an adverse effect on the extemif the ecological community such that
its local occurrence is likely to be placed at rislof extinction? or
(i) likely to substantially and adversely modify he composition of the ecological
community such that its local occurrence is likelyo be placed at risk of
extinction?

1) The Box Gum Woodland EEC occurs on the study aed provides suitable habitat for
many of the threatened species known or likely douo in the study area. The proposed
development is not likely to have an adverse effiecthe extent of the ecological community
such that its local occurrence is likely to be pkhat risk of extinction since the activity will
entail minimal clearing (0.6 ha) of native vegaiatfor a single access easement through part
of this community. The proposed access route thrahg cleared grassland (a degraded
component of the Box Gum Woodland) will entail tbss of 3.3 ha of this EEC.

ii) The proposed development is not likely to sabsglly and adversely modify the
composition of the ecological community such th&iacal occurrence is likely to be placed
at risk of extinction since the majority of the almg will entail clearing of already degraded
woodland. The total Box Gum Woodland area to barel@ includes 3.3 ha of degraded
woodland in the cleared grassland and 0.6 ha ¢ifaigrcleared woodland in the TSR.

4. In relation to the habitat of a threatened speciegpopulation or ecological community:

(i) to what extent is habitat likely to be removedr modified as a result of the action
proposed?

(i) is an area of habitat likely to become fragmeted or isolated from other areas of
habitat as a result of the proposed action? and

(iif) how important is the habitat to be removed, nodified, fragmented or isolated to
the long-term survival of the species, populationreecological community in the
locality?

i) Two threatened and three provisionally listece(jninary determination) bird species were
observed in the study area. Four of these speoiee vecorded in both the TSR and the
Stringybark Woodland, with a Little Eagle nest er@swithin the landfill footprint.
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The proposed action will involve clearing of nativegetation for a single access easement
through a small section of the Gara TSR contairieC Box Gum Woodland. This
woodland provides habitat in good condition for theeatened birds. The area to be cleared
for the access road through the TSR is likely t@ léeha.

Approximately 6.5 ha of cleared grassland (inclgdih3 ha which satisfies the criteria for
degraded Box Gum Woodland Appendix I) will be céghfor the construction of an access
road, landfill operational area and two new waterages (leachate and sedimentation
ponds).

Approximately 0.5 ha of sedgeland and 0.01 ha dfarnd (2 small farm dams) are proposed
to be cleared for the landfill pit.

It is proposed that approximately 12.7 ha of then§ybark Woodland in the southern
section of the study area will be progressivelwae for the landfill pit.

i) The part of the Gara TSR included in the suriee80 ha in area and is adjacent to larger area

(over 40 ha) of good condition Box Gum Woodlandtloa northern side of Waterfall Way,
towards Gara River. The clearing of a 200 m x 36trip of the TSR for an access route is
unlikely to result in fragmentation or isolatiorofn other areas of potential habitat for the
threatened species considered

It is proposed that approximately 12.7 ha of theng§ybark Woodland and 6.5 ha of cleared
grassland in the southern section of the study aiflabe progressively cleared for the
development of the landfill site. The proposed gaition and conservation offset measures
(Section 4) will help to increase the connectivdtyd landscape values (Section5.1.7) of the
site by reducing isolation of the Stringybark Waodl by linking it to the Box Gum
Woodland to the north of the landfill.

The proposed clearing of grassland, sedgeland lamdvetland (2 small farm dams) are
unlikely to result in fragmentation or isolatiorofn other areas that provide potential habitat
for the threatened species considered

iif) The intact Box Gum Woodland on the TSR prasdhabitat in good condition for the

5.

threatened birds recorded on the site. The arpartifilly cleared woodland to be cleared for
the access road is likely to be 0.6 ha and willsighificantly impact the long-term survival
of the Little Lorikeet, Speckled Warbler, Scarleitih, Varied Sittella, or Diamond Firetail.

The Stringybark Woodland in the southern sectionhef study area will be progressively
cleared for the development of the landfill sitecopbsed clearing and the ongoing
disturbance from the operation of the landfilligilikely to impact on the long-term survival
of individual pairs or groups of the Speckled WarblDiamond Firetail, Scarlet Robin,
Varied Sittella and Little Eagle utilizing the Stgybark Woodland.

The proposed clearing of grassland and the twoldarah dams is unlikely to be significant

to the long-term survival of the threatened spectgsidered.

Is the action proposed likely to have an adverse fett on critical habitat (either
directly or indirectly)?

Not applicable, as the Director-General of the olal Parks and Wildlife Service has not
declared any critical habitat for the threateneztss considered.
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6. Is the action proposed consistent with the objectes or actions of a recovery plan or
threat abatement plan?

DECCW has developed a Priority Action Statement JPADECC 2007) that includes all
detailed recovery and threat abatement actionghfeatened species in NSW. Priority actions
are the specific, practical things that must beedmnrecover a threatened species, population or
ecological community.

Threatened species profiles on the DECCW webste & number of priority actions that have
been identified to help recover the threatenedisp@onsidered above.

Provided the proposed mitigation measures are mmghéed, the proposed action is consistent

with the recovery actions for the threatened spgembmsidered.

7. Does the action proposed constitute or is it partfoa key threatening process or is it
likely to result in the operation of, or increase he impact of, a key threatening
process?

Details of threatening processes listed under tB€ Act likely to impact threatened species
recorded on the site have been assessed in Sédion
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Appendix B.  Assessment of EPBC Matters of National
Environmental Significance
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The assessment of the impact of the proposed davelat on threatened species, populations
and ecological communities, World Heritage valuasg migratory species listed under the

EPBC Act is presented below. It follows the Sigraht Impact Guidelines set out in EPBC Act

Policy Statement 1.1 (DEH 2006b).

1. Impacts on Critically endangered and endangered species

An action has, will have, or is likely to have grsficant impact on a critically endangered or
endangered species if it does, will, or is likely t

* lead to a long-term decrease in the size of a aipul

» reduce the area of occupancy of the species;

» fragment an existing population into two or mor@ulations;

» adversely affect habitat critical to the survivBbhwspecies;

» disrupt the breeding cycle of a population;

* modify, destroy, remove, isolate or decrease ttadlahility or quality of habitat to the
extent that the species is likely to decline;

* result in invasive species that are harmful to iticaily endangered or endangered
species by becoming established in the endangereditwally endangered species
habitat;

» introduce disease that may cause the species linajear

» interfere with the recovery of the species.

No species listed as critically endangered or endgered were recorded on the study area.

An assessment of the likelihood of occurrence andite of species listed in the EPBC Act
(Table 5) indicated that one endangered plant spesid one endangered bird species may have
potential habitat occurring on the site:

 Small Snake OrchidDiuris pedunculata- Potential habitat for th®. pedunculata
occurs on the study area along the shallow drailiage and other moist areas.

* Regent HoneyeateKanthomyza Phrygia Potential habitat for the Regent Honeyeater
occurs in the Box Gum Woodland on the study area.

Potential Impacts onDiuris pedunculata,Small Snake Orchid

* The proposed development is not likely to leadammgtterm decrease in the size of a
potential population of this species since theonsbf heavy grazing would greatly
reduce the chances of this species occurring ositfe

» The proposed development is not likely to reduce #mea of occupancy db.
pedunculatasince it has not been recorded on the study area.

» The proposed development is not likely to fragmemtexisting population into two or
more populations sind®. pedunculaténas not been recorded on the study area.

* The proposed development is not likely to adveraéfgct habitat critical to the survival
of D. pedunculatasince no critical habitat has been identified thus species in the
register maintained by Federal Minister for the iEmvment.

» The proposed development is not likely to disringt breeding cycle of a population of
D. pedunculatasince it has not been recorded on the study ameattze proposed
development will entail minimal disturbance of putal habitat for this species.

* The proposed development is not likely to modifgstioy, remove, isolate or decrease
the availability or quality of habitat to the exteéhatD. pedunculatas likely to decline
since it has not been recorded on the study ardathan proposed development will
entail minimal disturbance of potential habitat flois species.

» The proposed development is not likely to resuinirasive species that are harmful to
the endangered species by becoming establishéé enidangered species’ habitat since
it is proposed to implement appropriate weed mamagée which will target invasive
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species that are harmful ©. pedunculataand/or potential habitat for this species
(along shallow drainage lines and other moist aosathe site).

The proposed development is not likely to introddisease that may cause the species
to decline since strict protocols will be adhered during the construction and
operational phases of the landfill development t@vent the transmission or
introduction of disease and the public will not daaccess to the site. Appropriate
contingency plans to deal with outbreaks that madédtected at some point in time will
include schedules for monitoring disease duringojtreration of the landfill facility and
for a nominal period of at least 5 years after bdhation works and decommissioning
of the site.

The proposed development is not likely to interferdh the recovery ob. pedunculata
since it has not been recorded on the study ardathen proposed development will
entail minimal disturbance of potential habitat fois species. No recovery plans been
prepared for this species.

Potential Impacts onXanthomyza phrygiaRegent Honeyeater

The proposed development is not likely to leadaigtterm decrease in the size of
potential population of the Regent Honeyeater sihesproposed action will involve
minimal clearing of a small section (0.6 ha) of G&ra TSR for an access easement.
The proposed development is not likely to redueeatea of occupancy of a population
of this species since the proposed action will im¥aninimal clearing of a small section
(0.6 ha) of the Gara TSR for an access easement.

The proposed development is not likely to fragnmemtexisting population into two or
more populations since Regent Honeyeaters havieesut recorded in the study area.
The proposed development is not likely to adveraéfigct habitat critical to the survival
of this species since no critical habitat has bdentified for the Regent Honeyeater in
the register for critical habitat maintained by &ed Minister for the Environment.

The proposed development is not likely to disringt breeding cycle of a population of
this species since the proposed action will invatviaimal clearing of a small section
(0.6 ha) of the Gara TSR for an access easement.

The proposed development is not likely to modifgstioy, remove, isolate or decrease
the availability or quality of habitat to the extahat this species is likely to decline
since the proposed action will involve minimal c¢leg of a small section (0.6 ha) of the
Gara TSR for an access easement.

The proposed clearing for access through the TSRoidikely to result in invasive
species that are harmful to the endangered spégidsecoming established in the
endangered species’ habitat since weed managemetiteolandfill site will include
targeted monitoring and control of invasive spetias may impact on potential habitat
for this species.

The proposed development is not likely to introddisease that may cause the species
to decline since strict protocols will be adhered during the construction and
operational phases of the landfill development t@vent the transmission or
introduction of disease, and the public will notvlhaaccess to the site. Appropriate
contingency plans to deal with outbreaks that madédtected at some point in time will
include schedules for monitoring disease duringofireration of the landfill facility and
for a nominal period of at least 5 years after bdlation works and decommissioning
of the site.

A national recovery plans been prepared for theeRegloneyeater (Menkhorst et al.
1999). The proposed development is not likely terfiere with the recovery of this
species since the proposed landfill is not in gutarly-used region’. This species has
not been recorded in the study area and the prdpeseslopment will entail minimal
disturbance of potential habitat for this species.
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Other critically endangered or endangered species

For the remaining potentially present speciesdiste critically endangered or endangered that
occur within the New England Tablelands Bioregitye fpotential impacts of the proposed
development are not likely to result in any of guints listed above as no suitable habitat exists
in the study arealhe proposed development is not likely to have aggiificant impact on

any critically endangered or endangered species
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2. Impacts on Vulnerable species

An action has, will have, or is likely to have grsficant impact on a vulnerable species if it
does, will, or is likely to:

* lead to a long-term decrease in the size of an itapbpopulation of a species;

* reduce the area of occupancy of an important ptipala

» fragment an existing important population into toranore populations;

» adversely affect habitat critical to the survivBbcspecies;

» disrupt the breeding cycle of an important popalati

» modify, destroy, remove or isolate or decreasettalability or quality of habitat to the
extent that the species is likely to decline;

» result in invasive species that are harmful to laemable species becoming established
in the vulnerable species’ habitat;

* introduce disease that may cause the species linajer

* interfere substantially with the recovery of thedps.

An important population is one that is necessaryafgpecies' long-term survival and recovery.
This may include populations that are:

» key source populations either for breeding or disge
» populations that are necessary for maintaining tiedeversity, and/or
* populations that are near the limit of the speaege.

One vulnerable EPBC species, the Narrow-LeavedkBReppermintEucalyptus nicholjiwas
recorded in the study area. The proposed actioninvayve clearing a small section of the Gara
TSR for an access easement in the vicinity of algmopulation (six adults and five juveniles)
of E. nicholii.

Comment on important population criteria for Eucalyptus nicholit

» The population on the study area is not considardik a key source population either
for breeding or dispersal since it presently cdastf only six adult trees and five
juveniles.

» The population on the study area is not considardme a population that is necessary
for maintaining genetic diversity since a significgpopulation is known to occur
approximately 10 km east of the study area alord/Materfall Way. Numerous records
exist for this species in the Wildlife Atlas betwe2 and 10 km east of the site along
Waterfall Way.

» The population on the study area is not considevdoe near the limit of the species
range. This species is endemic to the Northernéelalls of NSW where it occurs from
Niangala in the south to Glen Innes in the northll{gvhs 1992; Brooker & Kleinig
1999; Hill 2002). A large population is reservedsd to its western limit in Single
National Park (30 km north-west of Guyra) while #mew significant population is
known to occur approximately. 10 km east of thegtarea along the Waterfall Way.

The small population on the study area is not ctarsd to be an important population.
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Comments on Potential Impacts orEucalyptus nicholii

The proposed development is not likely to leadotigtterm decrease in the size of an
important population ofE. nicholii since the population in the study area is not
considered to be an important population and naradtees or juveniles of this species
will be removed.

The proposed development is not likely to redueeatitea of occupancy of an important
population ofE. nicholii since the population on the study area is notidensd to be
an important population and the proposed developméhentail minimal disturbance
of habitat for this species.

The proposed development is not likely to fragmemtexisting important population
into two or more populations since no trees or legsl will be removed and clearing
will take place on one side of the existing popalabnly.

The proposed development is not likely to adveraéigct habitat critical to the survival
of E. nicholii since no critical habitat has been identifiedtfos species in the register
maintained by Federal Minister for the Environment.

The proposed development is not likely to disring breeding cycle of an important
population ofE. nicholii since the population on the study area is notidensd to be
an important population and the proposed developméhentail minimal disturbance
of habitat for this species.

The proposed development is not likely to modifgstiloy, remove, isolate or decrease
the availability or quality of habitat to the extéhatE. nicholiiis likely to decline since
clearing and construction activities for the accessd will allow for at least a 30 m
buffer around the marked population Bf nicholii and an appropriate erosion and
sedimentation control plan will be implemented dgrioad construction.

The proposed clearing for access through the TSRotdikely to result in invasive
species that are harmful to the vulnerable spebiedecoming established in the
vulnerable species’ habitat since an appropriagoiolg weed control and monitoring
program for invasive introduced species, partitylgrasses, such as coolatai grass,
African lovegrass, serrated tussock, and Chileadllegrass will be implemented.

The proposed development is not likely to introddisease that may cause the species
to decline since strict protocols will be adhered during the construction and
operational phases of the landfill development t@vent the transmission or
introduction of disease, and the public will notvlaaccess to the site. Appropriate
contingency plans to deal with outbreaks that magédtected at some point in time will
include schedules for monitoring disease duringojireration of the landfill facility and
for a nominal period of at least 5 years after bdhation works and decommissioning
of the site.

The proposed development is not likely to interfedi¢gh the recovery oE. nicholii
since it will entail minimal disturbance of habifat this species and no recovery plans
been prepared for this species.

Other potentially present vulnerable species

An assessment of the likelihood of occurrence andite of species listed in the EPBC Act
(Table 5) indicated that three vulnerable plantciEgsemay have potential habitat occurring on
the study areaothriochloa biloba, Dichanthium setosuamdThesium australe.

Potential habitat for théBothriochloa biloba, Dichanthium setospyrand Thesium
australeoccurs on the study area in Box Gum Woodland enpibrtion of Gara TSR.
Less than 1 ha of this habitat will be directly eoped by the proposed development for
the construction of an access road.

Potential habitat for th8othriochloa bilobaand Dichanthium setosuraccurs on the
partially cleared grassland on the study area. éyiprately 6.5 ha of this habitat will be
directly impacted by proposed development.
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* Potential habitat for th&othriochloa bilobaand Dichanthium setosuraccurs in New
England Stringybark Woodland on the study area.réximately 12.7 ha of this habitat
will be directly impacted by proposed developmentt the staged construction of the
landfill area.

Species present in the Box Gum Woodland (TSR)

Comments on Potential Impacts on vulnerable specigBothriochloa biloba, Dichanthium
setosum and Thesium australe likely to occur in the Box Gum Woodland on the Gaa
TSR:

» The proposed development is not likely to leadadiogtterm decrease in the size of
potential important populations of these speciasesthe proposed action will involve
minimal clearing of a small section (0.6 ha) of G&ra TSR for an access easement.

* The proposed development is not likely to redueedtea of occupancy of important
populations of these species since the proposemhagill involve minimal clearing of a
small section (0.6 ha) of the Gara TSR for an aceasement.

» The proposed development is not likely to fragmemtexisting important population
into two or more populations since these specieg Imat been recorded on the study
area.

» The proposed development is not likely to adveraéfigct habitat critical to the survival
of these species since no critical habitat has beemtified for these species in the
register maintained by Federal Minister for the iEmvment.

» The proposed development is not likely to disrumg breeding cycle of an important
population of these species since the proposedragiil involve minimal clearing of a
small section (0.6 ha) of the Gara TSR for an aceasement.

* The proposed development is not likely to modifgsttoy, remove, isolate or decrease
the availability or quality of habitat to the extehat these species are likely to decline
since the proposed action will involve minimal ¢leg of a small section (0.6 ha) of the
Gara TSR for an access easement.

» The proposed development is not likely to resuinirasive species that are harmful to
one of these vulnerable becoming established in Sfpecies’ habitat since weed
management on the landfill site will include tasgktnonitoring and control of invasive
species that may impact on potential habitat fes¢hspecies.

 The proposed development is not likely to introdutieease that may cause these
species to decline since strict protocols will lokered to during the construction and
operational phases of the landfill development t@vent the transmission or
introduction of disease, and the public will notvlaaccess to the site. Appropriate
contingency plans to deal with outbreaks that megétected at some point in time will
include schedules for monitoring disease duringojireration of the landfill facility and
for a nominal period of at least 5 years after bdhation works and decommissioning
of the site.

» The proposed development is not likely to interferth the recovery of these species
since they have not been recorded on the studyaaictahe proposed development will
entail minimal disturbance of potential habitat.

Species present in the cleared grassland

Comments on Potential Impacts on vulnerable specigsBothriochloa biloba and
Dichanthium setosumlikely to occur on the partially cleared grassland on the study aw

» The proposed development is not likely to leadaiogtterm decrease in the size of

potential important populations of these speciegesithe history of heavy grazing
would greatly reduce the chances these speciesrogron the study area.
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The proposed development is not likely to reduaedtea of occupancy of important
populations of these species since the historyeafi grazing would greatly reduce the
chances these species occurring on the study area.

The proposed development is not likely to fragmeasting important populations into
two or more populations since the history of hegvgzing would greatly reduce the
chances these species occurring on the study area.

The proposed development is not likely to adveraéfigct habitat critical to the survival
of these species since no critical habitat has beéemntified for these species in the
register maintained by Federal Minister for the iEmvment.

The proposed development is not likely to disrupt breeding cycle of important
populations of these species since they have rast tezorded on the study area and the
history of heavy grazing would greatly reduce thances these species occurring on
the study area.

The proposed development is not likely to modifgsttloy, remove, isolate or decrease
the availability or quality of habitat to the extehat these species are likely to decline
since they have not been recorded on the studyesarédhe history of heavy grazing
would greatly reduce the chances these speciesrimgron the study area.

The proposed development is not likely to resulniasive species that are harmful to
any of these vulnerable species becoming estallishetheir habitat since weed
management on the landfill site will include tamgktnonitoring and control of invasive
species that may impact on potential habitat fes¢hspecies

The proposed development is not likely to introdulisease that may cause these
species to decline since strict protocols will ldered to during the construction and
operational phases of the landfill development t@vent the transmission or
introduction of disease, and the public will notvlaaccess to the site. Appropriate
contingency plans to deal with outbreaks that madédtected at some point in time will
include schedules for monitoring disease duringojireration of the landfill facility and
for a nominal period of at least 5 years after bdhation works and decommissioning
of the site.

The proposed development is not likely to interfgrth the recovery of these species as
the history of heavy grazing would greatly reduce thances these species occurring
on the study area and no recovery plans been @ parthese species.

Species present in the Stringybark Woodland

Comments on Potential Impacts on vulnerable specigsBothriochloa biloba and
Dichanthium setosumlikely to occur in the New England Stringybark Woodand on the
study area

The proposed development is not likely to leadaigtterm decrease in the size of
potential important populations of these speciegesithe history of heavy grazing
would greatly reduce the chances these speciesrogron the study area.

The proposed development is not likely to redueedtea of occupancy of important
populations of these species since they have ot lezorded on the study area.

The proposed development is not likely to fragmeisting important populations into
two or more populations since these species havieesm recorded on the study area.
The proposed development is not likely to adveraéfigct habitat critical to the survival
of these species since no critical habitat has beéemtified for these species in the
register maintained by Federal Minister for the iEgtvment.

The proposed development is not likely to disrup breeding cycle of important
populations of these species since they have et teeorded on the study area and the
history of heavy grazing would greatly reduce thances these species occurring on
the study area.

The proposed development is not likely to modifgstioy, remove, isolate or decrease
the availability or quality of habitat to the extehat these species are likely to decline
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since they have not been recorded on the studyaarédhe history of heavy grazing
would greatly reduce the chances these speciesrimgron the study area.

» The proposed development is not likely to resuinirasive species that are harmful to
any of these vulnerable species becoming estatlishethe habitat since weed
management on the landfill site will include taegktnonitoring and control of invasive
species that may impact on potential habitat fes¢hspecies.

 The proposed development is not likely to introdutieease that may cause these
species to decline since strict protocols will ldered to during the construction and
operational phases of the landfill development t@vent the transmission or
introduction of disease, and the public will notvlaaccess to the site. Appropriate
contingency plans to deal with outbreaks that magédtected at some point in time will
include schedules for monitoring disease duringojireration of the landfill facility and
for a nominal period of at least 5 years after bdhation works and decommissioning
of the site.

* The proposed development is not likely to interferth the recovery of these species
the history of heavy grazing would greatly reduce thances these species occurring
on the study area and no recovery plans been g parthese species.

Assessment of the habitat requirements of othemerable species in the New England
Tablelands Bioregion, the quality of habitat on stedy area, and the design of the
proposed development suggests that the potentidta of the proposed development are
not likely to result in any of the points listedoade. The proposed development is not
likely to have a significant impact on any vulnerabe species.
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3. Critically endangered and endangered ecological communities
Significant impact criteria

An action is likely to have a significant impact amritically endangered (CE) or EEC if there is
a real chance or possibility that it will:

« reduce the extent of an ecological community;

- fragment or increase fragmentation of an ecologioatmunity, for example by clearing
vegetation for roads or transmission lines;

« adversely affect habitat critical to the surviviba ecological community;

« modify or destroy abiotic (non-living) factors ($uas water, nutrients, or soil)
necessary for an ecological community’s survivagluding reduction of groundwater
levels, or substantial alteration of surface wdtainage patterns;

« cause a substantial change in the species conguositian occurrence of an ecological
community, including causing a decline or loss whdtionally important species, for
example through regular burning or flora or faunavhsting;

- cause a substantial reduction in the quality axgnty of an occurrence of an ecological
community, including, but not limited to:

« assisting invasive species, that are harmful to listed ecological community, to
become established;

» causing regular mobilisation of fertilisers, hertdes or other chemicals or pollutants
into the ecological community which kill or inhibthe growth of species in the
ecological community; or

« interfere with the recovery of an ecological comityin

The CE ecological Box Gum Woodland occurs on thdysarea. It is proposed to clear a small
section (0.6 ha) of this community for the landfiticess.

Comments on Potential Impacts on critically endanged ecological community,Box Gum
Woodlandoccurring on the study area

« The proposed clearing is likely to reduce the extehthe Box Gum Woodland
community by less than 1 ha.

e The proposed clearing for the 30 m wide acces®rbuibugh the Gara TSR will create
a linear separation between a 3 ha patch of Box @ilondland to the west and a 27 ha
patch of Box Gum Woodland to the east.

» The proposed clearing is not likely to adverselgetfhabitat critical to the survival of
an ecological community since the strip to be @das in an area that has previously
been cleared.

e The proposed clearing is not likely to modify orsttey abiotic (non-living) factors
(such as water, nutrients, or soil) necessaryHercommunity's survival since drainage
and erosion control measures will be incorporated design and construction of the
access road.

- The proposed clearing is not likely to cause a tauitisl change in the species
composition of an occurrence of an ecological comigusince the proposed mitigation
measures and remnant vegetation conservation maeag@lan will minimise negative
impacts ork. nicholiiin this patch of Box Gum Woodland.

« The proposed clearing is not likely to assist in@aspecies that are harmful to the Box
Gum Woodland to become established since weed reareag on the landfill site will
include targeted monitoring and control of invasépecies that may impact on potential
habitat for this ecological community.

« The proposed clearing is not likely to cause raguabilisation of fertilisers, herbicides
or other chemicals or pollutants into the ecoldgomammunity which kill or inhibit the
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growth of species in the ecological community sisggent pollution controls to deal
with these threats will be in place for the entoperational life of the landfill
development (including the access through the TSR).

«  The proposed clearing is not likely to interferehathe recovery of Box Gum Woodland
since the proposed mitigation measures and vegetatanagement plan will minimise
negative impacts on this patch of Box Gum Woodlahdecovery plan has not been
prepared for this CE ecological community.

The implementation of mitigation measures and \a&get management plans for the proposed
development will minimise impacts on Box Gum Woaula
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4. World Heritage Values

The study area lays approximately 4 km north-narést of the Oxley Wild Rivers National
Park.

Oxley Wild Rivers National Park is listed on thedgi&er of World Heritage sites in recognition
of the extensive dry rainforest that occurs wittlie park and the associated rich biodiversity
that includes several rare or threatened plantsamiichals. The park is part of the Central
Eastern Rainforest Reserves of Australia (CERRA)cwhncludes more than 50 different
reserves from south-east Queensland to the Huraibeyw The CERRA listing covers the most
extensive areas of sub-tropical rainforest in tloeldy large areas of warm temperate rainforest,
and nearly all of Australia's remaining Antarctielsh cool temperate rainforest. These reserves
complement other Australian World Heritage rainftsein the wet tropics of far north
Queensland and in Tasmania.

An action has, will have, or is likely to have grgficant impact on a World Heritage Area if it
does, will, or is likely to:

« modify or inhibit ecological processes in a Worldriiage property;

« reduce the diversity or modify the composition & and animal species in all or part
of a World Heritage property;

- fragment, isolate or substantially damage habitgbortant for the conservation of
biological diversity in a World Heritage property;

« cause a long-term reduction in rare, endemic ogueiiplant or animal populations or
species in a World Heritage property; and/or

- fragment, isolate or substantially damage habiatréare, endemic or unique animal
populations or species in a World Heritage property

Comments on Potential Impacts on World Heritage Vales

The assessment of significance for the proposeclopment has considered known and
potentially occurring threatened species withink®® of the study area. This extensive area
includes portions of the Oxley Wild Rivers Natiordrk which is part of the World Heritage
listed Central Eastern Rainforest Reserves of Aliatr No specific impacts on individual
threatened species or endangered ecological cortiesitiiat may occur in the World Heritage
area have been identified in this assessment.

The landfill facility will be constructed and opézd in a manner that avoids significant off-site

impacts from ground and surface water contaminatiospread of weeds and pests on the
Oxley Wild Rivers National Park World Heritage Area
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5. Impacts on Migratory or Listed Marine Species

An action has, will have, or is likely to have grsficant impact on a migratory species if it
does, will, or is likely to:

« substantially modify (including by fragmenting, exihg fire regimes, altering nutrient
cycles or altering hydrological cycles), destroyismiate an area of important habitat of
the migratory species;

« result in invasive species that is harmful to tHgratory species becoming established
in an area of important habitat of the migratorga@es; or

- seriously disrupt the lifecycle (breeding, feedinggration or resting behaviour) of an
ecologically significant proportion of the poputatiof the species.

An area of important habitat is:

- habitat utilised by a migratory species occasignatl periodically within a region that
supports an ecologically significant proportiortioé population of the species;

« habitat utilised by a migratory species which ithatlimit of the species range; or

« habitat within an area where the species is dedini

Habitat means the biophysical medium or media:

« occupied (continuously, periodically or occasiopalby an organism or group of
organisms; or

« once occupied (continuously, periodically or ocoaally) by an organism, or group of
organisms, and into which organisms of that kindehttae potential to be reintroduced.

Migratory or Listed Marine Species Recorded On or Adjacent to the Study Area

No bird species on site listed as migratory oretstarine species under the EPBC Act were
recorded on the study area. The proposed develtprtieerefore, is not likely to have a
significant impact on the migratory or listed marspecies detected on the study area.

Migratory Species Listed on the EPBC Protected Matters Search Tool

Of the migratory species likely to occur within wenty kilometre radius of the study area
(Table 10) only the White-throated Needletail, Regeloneyeater, Fork-tailed Swift, White
Egret, Cattle Egret and Rainbow Bee-eater are dereil to have potential habitat on the study
area.

Potential Habitat for White-throated Needletail onthe study area:

The White-throated Needletail may forage in themace above the study area. This species is
an aerial insectivore that occurs throughout easted northern Australia during summer, and
breeds in northern Asia during the Australian winidiggins 1999). The population of this
species in NSW is stable with no contraction otrthstion likely since European settlement
(NPWS 2000).

This species does not breed on the study area.sddle of the proposal will not affect an
important area of habitat for this species, orupsthe lifecycle of an ecologically significant
proportion of its population. The proposal is nidely to have a significant impact on this
species.
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Potential Habitat for Fork-tailed Swift on the study area:

The Fork-tailed Swift could forage in the airspat®ve the study area. This species is an aerial
insectivore that is more common in Western andlSéuistralia than in south-eastern Australia
during summer. Breeds in northern Asia during tlustfalian winter (Higgins 1999).

This species will not breed on the study area. $tae of the proposal will not affect an
important area of habitat for this species, orugisthe lifecycle of an ecologically significant
proportion of its population. The proposal is rikély to have a significant impact on the Fork-
tailed Swift.

Potential Habitat for Regent Honeyeater on the stuglarea:

The Regent Honeyeater could forage in the Box Guoodéand in the study area when

eucalypts are in flower. Regent Honeyeaters areergéip found in dry open forest and

woodlands in areas of low to moderate relief wiluradant nectar producing eucalypts. They
spend much of their time feeding on the nectar feamalypts such as the Mugga Ironbark,
White Box and Yellow Box, and Blakeley's Red Gumwdrich they are reliant.

Regent Honeyeaters breed in spring/summer on thedrslopes of the Great Dividing Range
and would probably not breed in the study area. réngoval of 0.6 ha of Box Gum Woodland
from the TSR, where the species has not been redordour surveys or historically, will not
affect an important area of habitat for this spgctr disrupt the lifecycle of an ecologically
significant proportion of its population. The prgabis not likely to have a significant impact
on this species.

Potential Habitat for White Egret on the study area

The White Egret could forage in the sedgeland albiegshallow drainage lines or moist areas
around the two small dams on the study area. Vgtets are cosmopolitan throughout most of
Australia.

White Egrets nest in treetop colonies over wat@rcesthere are no trees associated with the
dams or drainage lines on the study area they phplveould not breed in the study area. The
scale of the proposal will not affect an importarga of habitat for this species, or disrupt the
lifecycle of an ecologically significant proportiaf its population. The proposal is not likely to
have a significant impact on the White Egret.

Potential Habitat for Cattle Egret on the study area:

The Cattle Egret could forage in the cleared gamskland partially cleared woodland on the
study area wherever cattle may be grazing. Catjtetg arrived in Australia in the early 1900's
and have spread throughout most of Australia dimaetime.

Cattle Egrets nest in treetops over water. Sineectlare no trees associated with the dams or
drainage lines on the study area it is unlikelyt thay would breed on study area. The scale of
the proposal will not affect an important area abitat for this species, or disrupt the lifecycle
of an ecologically significant proportion of its pdation. The proposal is not likely to have a
significant impact on the Cattle Egret.
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Potential Habitat for Rainbow Bee-eater on the stuy area:

Rainbow Bee-eatefferage on flying insects in open country and cqudtentially forage in the
cleared grassland and partially cleared woodlandhenstudy area. Rainbow Bee-eatars
seasonal migrants that occur throughout most ofrAlie except in cooler wetter forested areas.
Rainbow Bee-eaters are ground nesting and breednmmerin southern Australia. In winter
they migrate to northern Australia and Asia.

The scale of the proposal will not affect an impattarea of habitat for this species, or disrupt
the lifecycle of an ecologically significant progion of its population. The proposal, therefore,
is not likely to have a significant impact on thaiffbow Bee-eater.

Comment on Potential Impacts on Migratory Species

e The proposed development is not likely to subsadigtimodify (including by fragmenting,
altering fire regimes, altering nutrient cycles atering hydrological cycles), destroy or
isolate an area of important habitat of the migsatpecies discussed above.

* The study area does not represent important hdbitahy of the migratory or listed marine
species discussed above. Thus, the proposed dewveps not likely to result in invasive
species that is harmful to the migratory speciesiréng established in an area of important
habitat of the migratory species.

* The study area is not likely to support a potelytiatologically significant proportion of the
population for any of the migratory or listed marigpecies discussed above. Thus the
proposed development is not likely to seriouslyruis the lifecycle (breeding, feeding,
migration or resting behaviour) of an ecologicalignificant proportion of the population of
the species.
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EPBC Assessment

A summary of the impact of the proposed activity matters of National Environmental
Significance is presented below.

Significant impacts may result from: i) the proxiynof the World Heritage Area Oxley Wild
Rivers National Park, which is located 4 km doweaitn of the proposed landfill site; and, ii)
the proposed clearing of a portion of the CE eadckiggommunity Box Gum Woodland.

Potential for significant impact:

a) The landfill facility will be constructed and opézd in a manner that avoids significant off-
site impacts from ground and surface water contatiain or spread of weeds and pests on
the Oxley Wild Rivers National Park World Heritafjeea.

b) The proposed access route will fragment a pattheo€E ecological community Box Gum
Woodland which includes a small population of thdnerable species narrow-leaved
pepperminte. nicholii. Potential adverse impacts Bnnicholiithat could result from the
proposed clearing and construction of an accede tbough the TSR will be minimised
by: 1) avoiding clearing within a 30 m buffer oktmarked population; 2) implementation
of appropriate erosion and sedimentation contrdhdwoad construction; and 3) ongoing
weed control and monitoring of invasive weeds,ipaldrly introduced grasses such as
coolatai grass, African lovegrass, serrated tussautk Chilean needlegrass.

c) The proposed clearing for an access route willlréstihe loss of approximately 0.6 ha of
the CE ecological community Box Gum Woodland thratuss on the TSR. Land clearance
is listed as a Key Threatening Process under tHOEARCt

The particular mannersénsuDEH 2003) in which the proposed mitigation measuaad
management plans will be implemented will ensued tmpacts on matters protected under the
EPBC Act are avoided or mitigated to the extent significant impacts will not occur.

Referral Recommendation

The proposed development will require referral ke tCommonwealth Minister for the
Environment for consideration under the EPBC Adatause the development may cause the
following significant impacts on a matter of natibenvironmental significance:

(i) clearing of up to 1ha of the CE ecological commynBox Gum Woodland and derived
grassland;

(i) potential isolation of a population of the vulngea species, narrow-leaved peppermint
Eucalyptus nicholjiand

(i) the potential for long-term off-site impacts frahe operation of the landfill on the Oxley

Wild Rivers National Park, part of the Central EastRainforest Reserves of Australia
World Heritage Area..
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Appendix C.  Flora Survey Results
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Table 14. Flora species observed at the study area on 3 April 2005, 15 October 2005 and 18 September
2006.

V=Vulnerable Species (TSC act and EPBC Act); R=ROTAP species; TSR=Travelling Stock Reserve; *=
introduced species, **= exotic species listed as noxious weeds for the Armidale Dumaresqg LGA.

Study

Status  Scientific name Common name site TSR

Trees
Acacia filicifolia Fern-Leaved Wattle v v
Allocasuarina littoralis Black She-Oak v
Banksia integrifolia subsp. monticola Banksia 4
Angophora floribunda Rough-barked Apple v
Eucalyptus blakelyi Blakelys Red Gum v v
Eucalyptus bridgesiana Apple-topped Box v
Eucalyptus caliginosa New England Stringybark v v

R Eucalyptus elliptica Bendemeer White Gum v
Eucalyptus melliodora Yellow Box 4 4

\% Eucalyptus nicholii Narrow-leaved Black Peppermint v
Exocarpus cuppresiformis Native Cherry v
Shrubs
Acacia dawsonii Poverty Wattle v
Acacia ulicifolia Prickly Moses v v
Bursaria spinosa subsp. spinosa Blackthorn v v
Cassinia laevis Cough Bush v v
Cassinia quinquefaria Cough Bush 4 4

* Crataegus monogyna Hawthorn v 4
Cryptandra amara Bitter Cryptandra v
Cryptandra propinqua Cryptandra 4
Daviesia genistifolia Broom Bitter Pea v v
Daviesia latifolia Broad-leaved Bitter Pea v v
Dillwynia sieberi Spiny Parrot Pea v
Grevillea juniperina Juniper-leaved Grevillea v
Hibbertia linearis Guinea Flower v
Hibbertia obtusifolia Guinea Flower v v
Hibbertia riparia Guinea Flower 4 4
Hovea linearis Hovea v
Indigofera australis Hill Indigo v v
Jacksonia scoparia Dogwood v v
Lespedeza juncea subsp. sericea Chinese Lespedeza v
Lissanthe strigosa Peach Heath v v
Maytenus silvestris Narrow-leaved Orangebark v
Melichrus urceolatus Urn Heath v
Olearia viscidula Sticky Daisy Bush v
Phyllanthus virgatus Small Spurge v
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Pimelea curviflora var. divergens
Pultenaea microphylla

Rosa rubiginosa

Rubus fruticosus s.I.

Rubus parvifolius

Vines/climbers
Glycine clandestina
Glycine tabacina

Hardenbergia violacea

Mistletoes
Amyema micquelii

Amyema pendulum

Grasses

Aristida ramosa

Aristida vagans

Austrodanthonia laevis

Austrodanthonia racemosa
var. racemosa

Austrodanthonia richardsonii

Austrostipa rudis

Austrostipa scabra subsp. scabra

Bothriochloa decipiens

Bothriochloa macra

Briza minor

Chloris ventricosa

Chloris virgata

Cymbopogon refractus

Cynodon dactylon

Dichelachne micrantha

Echinopogon caespitosus
var. caespitosus

Eleusine tristachya

Elymus scaber

Enneapogon nigricans

Eragrostis curvula

Eragrostis leptostachya

Eragrostis molybdea

Lachnagrostis avenaceus

Microlaena stipoides var. stipoides

Panicum effusum

Curved Riceflower
Spreading Bush-Pea
Sweet Briar
Blackberry

Native Raspberry

Glycine
Variable Glycine

Purple Twining-Pea

Mistletoe

Drooping Mistletoe

Purple Wiregrass
Wiregrass

Wallaby Grass
Slender Wallaby Grass

Wallaby Grass

Tall Speargrass
Rough Speargrass
Red-leg Grass
Red-leg Grass
Quivering Grass

Tall Chloris
Feathertop Rhodes Grass
Barb-wire Grass
Couch

Slender Plume Grass

Hedgehog Grass

Goose Grass
Wheat Grass
Niggerheads
African Lovegrass
Small Lovegrass
Lovegrass

Blown Grass
Meadow Rice Grass

Hairy Panic

SRR NEE NN
SRR N NN

S N N N T N N N N N N
< <
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Paspalum dilatatum
Paspalum distichum
Pennisetum allopecuroides
Poa sieberiana

Setaria gracilis

Sarga leiocladum
Sporobolus creber

Themeda australis

Herbs

Acaena ovina

Acetosella vulgaris

Ajuga australis

Anagallis arvensis
Asperula conferta

Aster subulatus

Bidens subalternans
Brachycome nova-anglica
Brunoniella australis
Bulbine bulbosa

Calotis cuneifolia

Calotis lappulacea

Carex appressa

Carex breviculmis
Centaurium erythraea
Centella asiatica
Centipeda minima
Cheilanthes distans
Cheilanthes sieberi subsp. sieberi
Chrysocephalum apiculatum
Cirsium vulgare

Conyza bonariensis
Craspedia canens
Crassula sieberiana
Cymbonotus lawsonianus
Cynoglossum australe
Cyperus eragrostis
Cyperus gracilis

Cyperus lhotskyanus
Cyperus sanguinolentus
Cyperus sphaeroideus
Desmodium brachypodum
Desmodium gunnii

Desmodium varians

Paspalum

Water Couch

Swamp Foxtail

Snow Grass

Pigeon Grass

Native Sorghum
Slender Rat's Tail Grass

Kangaroo Grass

Sheep's Burr

Wood Sorrel

Austral Bugle

Scarlet Pimpernell
Woodruff

Wild Aster

Greater Beggar's Ticks
New England Brachycome
Blue Trumpet
Bulbine Lily

Purple Burr-daisy
Tangled Burr-daisy
Tall Sedge

A Small Sedge
Common Centaury
Pennywort
Spreading Sneezeweed
Hairy Mulga Fern
Poison Mulga Fern
Clustered Everlasting
Spear Thistle
Flaxleaf Fleabane
Grey Billy-buttons
Australian Stonecrop
Bear's Ear

Native forget-me-not
Umbrella Sedge
Slender Sedge
Sedge

Sedge

Sedge

Large Tick-trefoil
Tick-trefoil

Slender Tick-trefoil

v
v
v
v v
v
v v
v 4
v v
v
v v
v
v v
v v
v v
v
v
v
v
v v
v
v v
v
v v
v
v
v
v v
v v
v v
v v
v
v
v v
v
v v
v v
v
v
v v
v v
v v
v v
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Dianella revoluta var. vinosa Flax Lily v
Dichondra sp. A Kidney Weed v v
Dipodium sp. Hyacinth Orchid 4
Diuris chrysantha Donkey Orchid v
Elatine gratioloides Waterwort v
Eleocharis acuta Spikerush v v
Euchiton sphaericus Cudweed v v
Fimbristylis dichotoma Common Fringe-sedge v v
Gamochaeta spicata Spiked Cudweed v v
Geranium solanderi var. solanderi Native Geranium v v
Goodenia hederacea subsp. hederacea Ivy Goodenia v v
Goodenia pinnatifida Goodenia v v
Haloragis heterophylla Raspwort v v
Hydrocotyle laxiflora Stinking pennywort v
Hypericum gramineum Small St. John's Wort v v
Hypochaeris radicata Catsear 4 4
Hypolepis glandulifera Downy Ground-fern 4

Isolepis sp. Small Clubrush 4 4
Juncus filicaulis Rush v
Juncus planifolius Broad Rush v
Juncus sp. Rush v v
Juncus usitatus Rush v v
Lepidium africanum v
Leptorynchos squamatus Yellow Buttons 4
Lomandra filiformis Slender Mat-rush v v
Lomandra longifolia Spiny Mat-rush v
Mentha diemenica Pennyroyal v v
Opercularia hispida Hairy Stinkweed

Orchid - ground unknown sp, rosette Ivs v
Oxalis exilis Soursob v v
Paronychia brasiliana Chilean Whitlow Wort v v
Pellaea falcata Sickle Fern v
Persicaria lapathifolia Knotweed 4
Persicaria prostrata Spreading Knotweed v v
Petrorhagia nanteulii v
Phytolacca octandra Inkweed v
Plantago gaudichaudii Slender Plantain v
Plantago lanceolata Lamb's Tongue v v
Podolepis sp. Copper Daisy v
Polygonum aviculare Wireweed v
Poranthera microphylla A Euphorb v
Ranunculus lappaceus Common Buttercup v
Ranunculus pumilio Small Buttercup v

Rumex brownii Swamp Dock v v
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* Sanguisorba minor Salad Burnet v
Scleranthus biflorus Knawel v
Senecio gunnii A senecio 4
Stackhousia monogyna Creamy Candles v v

* Taraxacum officinale Dandelion v

* Trifolium campestre Hop Clover v

* Trifolium repens White Clover v
Triptilodiscus pygmaeus Small Sunray 4
Typha orientalis Broad-leaved Cumbungi 4
Urtica incisa Stinging Nettle v v

* Urtica urens Stinging Nettle v

* Verbascum thapsus Great Mullein v

* Verbascum virgatum Green Mullein v

* Verbena bonariensis Purple Top v v
Veronica plebeia Trailing Speedwell v
Viola betonicifolia Native Violet v
Vittadinia muelleri Dissected Fuzzweed v
Vulpia bromoides Squirrel Tail Fescue
Wahlenbergia communis Bluebell v v

** Xanthium spinosum Bathurst Burr v
Aquatic plants
Ottelia ovalifolia Swamp Lily v
Vallisneria gigantea Ribbonweed v
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Appendix D.  Fauna Survey Results
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Table 15. Birds observed on the study area on 29-30 March 2005, 18-19 October 2005, 18 September
2006 and 23-24 November 2009.

* = Introduced, TSC-V = Vulnerable Species TSC Act, PD = Preliminary Determination for TSC-V

Common Name Scientific Name Autumn 2005 Spring 2005 S;ég‘g Spring 2009
LS TSR LS TSR TSR LS TSR

Australasian Tachybaptus X
Grebe novaehollandiae
Australasian Pipit ~ Anthus novaeseelandiae X X
Australian Magpie  Cracticus tibicen X X X X X
Australian Owiet- Aegotheles cristatus X
nightjar
Australian Raven Corvus coronoides X X X
Australian Wood Chenonetta jubata X
Duck
Barn Owl Tyto alba
Black-faced. Coracina novaehollandiae X X X
Cuckoo-shrike
Brown Falcon Falco berigora X
Brown Goshawk Accipiter fasciatus X X X X
Brown Thornbill Acanthiza pusilla X
Brown-headed Melithreptus brevirostris X X X X
Honeyeater
Brush Cuckoo Cacomantis variolosus
Buff-rumped . .
Thombill Acanthiza reguloides X X
*Common Starling  Sturnus vulgaris X
Crested Pigeon Ocyphaps lophotes X X
Crested Shrike-tit ~ Falcunculus frontatus
Crimson Rosella Platycercus elegans X X
Diamond Firetail
(TSC-V) Stagonopleura guttata X X X
Dusky
Woodswallow Artamus cyanopterus X X X X X
Eastern Rosella Platycercus eximius X X X

- Acanthorhynchus
Eastern Spinebill tenuirostris X X X
Fan-tailed Cuckoo Cacomantis flabelliformis X
Forest Raven Corvus tasmanicus X X X
Fuscous Lichenostomus fuscus X X
Honeyeater
Galah Cacatua roseicapilla X
Golden Whistler Pachycephala pectoralis X
Grey Butcherbird Cracticus torquatus X X X X X X
Grey Fantail Rhipidura fuliginosa X X
Grey Shrike- Colluricincla harmonica X X X
thrush
Grey Teal Anas gracilis X X
Jacky Winter Microeca fascinans X
Laughing Dacelo novaeguineae X X X X
Kookaburra
Leaden Flycatcher Myiagra rubecula X X X
Little Eagle (PD) Hieraaetus morphnoides X X X X
Magpie-lark Grallina cyanoleuca X X X X
Masked Lapwing Vanellus miles X
Mistletoebird Dicaeum hirundinaceum X X X X X X
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Common Name Scientific Name Autumn 2005 Spring 2005 Szpél(;]él Spring 2009
LS TSR LS TSR TSR LS TSR

Noisy Friarbird Philemon corniculatus X X X X X X X
Noisy Miner Manorina melanocephala X X X X X X
Olive-backed Oriolus sagittatus X X X X
Oriole
Pacific Black Duck Anas superciliosa X X
Pallid Cuckoo Cacomantis pallidus X
Pied Butcherbird Cracticus nigrogularis X
Pied Currawong Strepera graculina X
Rainbow Lorikeet  Trichoglossus haematodus X
Red Wattlebird Anthochaera carunculata X X
Red-rumped Psephotus haematonotus X X X X
Parrot
Restless . L
Flycatcher Myiagra inquieta X X X
Rufous Songlark Cinclorhamphus mathewsi X
Rufous Whistler Pachycephala rufiventris X X X X X X X
Sacred Kingfisher  Todiramphus sanctus X
Scarlet Robin . .
(PD) Petroica multicolor X X X
Shining Bronze- .
Cuckoo Chrysococcyx lucidus X X
Silvereye Zosterops lateralis X
Southern Ninox noveseelandiae X
Boobook
Speckled . .
Warbler (TSC-V) Chthonicola sagittata X X X X
Spotted Pardalote  Pardalotus punctatus X X X X X X
Straw-necked lbis  Threskiornis spinicollis X
Striated Pardalote  Pardalotus striatus X X X X X X X
Striated Thornbill Acanthiza lineata X X X X X X X
Superb Fairy-wren  Malurus cyaneus X X X X X
Tawny Frogmouth  Podargus strigoides X X X X X
Torresian Crow Corvus orru X
Varied Sittella Daphoenositta
(PD) chrysoptera X X X X X
Wedge-tailed Aquila audax X
Eagle
Weebill Smicrornis brevirostris X X X X
Welcome Swallow  Hirundo neoxena X X X X
Whistling Kite Haliastur sphenurus X
White-eared Lichenostomus leucotis X X X X
Honeyeater
White-naped Melithreptus lunatus X X X X
Honeyeater
White-necked Ardea pacifica X
Heron
White-throated Gerygone olivacea X X X X X X X
Gerygone
White-throated Hirundapus caudacutus X
Needletail
White-throated Cormobates leucophaeus X X X X X X X
Treecreeper
White-winged Corcorax melanoramphos X X X X
Chough
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Common Name Scientific Name Autumn 2005 Spring 2005 S;ég‘g Spring 2009
LS TSR LS TSR TSR LS TSR

White-winged Lalage sueurii X X X

Triller

Willie Wagtail Rhipidura leucophrys X X X X X X

Yellow Thornbill Acanthiza nana X X X

vellow-faced Lichenostomus chrysops X X X X X X

Honeyeater

Yellow-rumped Acanthiza chrysorrhoa X X X X X X

Thornbill

Table 16. Mammals detected at the study area on 29-30 March 2005, 18-19 October 2005, and 18

September 2006.

*=Introduced, #=Listed Key Threatening Process,

TSC-V = Vulnerable Species TSC Act

Common Name

Species Name

Observation Type

Common Brushtail Possum

Eastern Bent wing Bat (TSC-

V)

Eastern Grey Kangaroo
Fox*#

Gould’s wattled bat
Hare*

House Mouse*

Koala (TSC-V)

Large forest bat

Little forest bat
Long-eared bat
Rabbit*#
Short-beaked Echidna
Sugar Glider

White-striped Freetail-Bat

Trichosurus vulpecula

Miniopterus schreibersii
oceanensis

Macropus giganteus
Vulpes vulpes
Chalinolobus gouldii
Lepus capensis

Mus domesticus
Phascolarctos cinereus
Vespadelus darlingtoni

Vespadelus vulturnus

Nyctophilus spp. (Either N.

geoffroyii or N. gouldi)
Oryctolagus cuniculus

Tachyglossus aculeatus
Petaurus breviceps

Nyctinomus australis

Spotlight

Anabat detector (P)

Daytime observation / Spotlight

Spotlight
Anabat detector (C)
Spotlight
Spotlight
Spotlight
Anabat detector (P)
Anabat detector (P)

Anabat detector (C)

Daytime observation / Spotlight

Daytime observation

Spotlight

Vocal Call and Anabat detector (C)
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Table 17. Microbat call attributes used to distinguish between species. 2006.

Species Name

Species with similar
calls

Attributes used for Identification

Miniopterus schreibersii
oceanensis

Vespadelus darlingtoni.

Down sweeping tail on some pulses; Uneven pulse
shape and time between pulses within call sequence.

Chalinolobus gouldii

Scotorepens balstoni

Mormopterus spp.

Pulse length > 10ms; and site is located east of the
Divide.
Consecutive pulses alternate in frequency;

Vespadelus darlingtoni

Miniopterus
schreibersii

Lacks down sweeping tail

Vespadelus vulturnus

Vespadelus regulus

Vespadelus troughtoni

Chalinolobus morio

Characteristic Frequency > 47 kHz

Variation in call frequency and site is located east of
the Divide

Lacks down sweeping tail; Lacks alternation in shape
of consecutive pulses

Nyctophilus spp.(either
N. geoffroyii or N.
gouldi)

Myotis adversus

Nyctophilus bifax

Nyctophilus timoriensis

Initial slope < 300 Octaves per second (OPS).

Outside of known range (coastal plains of north-east
NSW)

Outside of known range (western slopes and plains of
NSW)

Note: It is not possible to distinguish between
Nyctophilus spp. using ANALOOK (Pennay et al.
2004).

Table 18. Frogs detected at the study area on 29-30 March 2005, 18-19 October 2005, and 18 September

2006

Common Name

Species Name

Plains Froglet
Eastern Froglet

Eastern Banjo Frog

Spotted Grass-Frog
Smooth Toadlet
Bleating Tree-Frog
Whistling Tree-Frog
Broad-palmed Frog

Crinia parinsignifera

Crinia signifera
Limnodynastes dumerilii
Limnodynastes tasmaniensis
Uperoleia laevigata

Litoria dentata

Litoria verreauxii

Litoria latopalmata

Table 19. Reptiles detected at the study area on 29-30 March 2005, 18-19 October 2005, and 18

September 2006

Common Name

Species Name

Boulenger’s Skink

Eastern Bluetongue

Eastern Snake-necked Turtle
Garden Skink

Grass Skink

Three-toed Earless Skink
Tree Dragon

EnviroAg Australia Pty Limited © 2010

Tree Skink
Two-toed Worm-Skink
Wall Skink

Morethia boulengeri
Tiliqua scincoides
Chelodina longicollis
Lampropholis delicata
Lampropholis guichenoti
Hemiergis decresiensis
Amphibolurus muricatus
Egernia striolata
Anomalopus leuckartii
Cryptoblepharus virgatus
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Appendix E. Frequency vs Time Graphs for Recorded Microbats
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Bat calls recorded by ANABAT were identified using ANALOOK 4.9j software (Corben 2004)
with reference to Pennay et al. (2004) and Reinhold et al. (2001). Call identification is based on
the following levels of confidence: (C) — Confident, (P) — Probable. Bat taxonomic nhomenclature
and common names follow those of Churchill (1998).
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Figure 9. Eastern Bent wing Bat (Miniopterus schreibersii oceanensis)
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Figure 10. Eastern Bent wing Bat (Miniopterus schreibersii oceanensis) full call sequence.
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Figure 11. Gould’s Wattled Bat (Chalinolobus gouldii)
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Figure 12. White-striped Freetail Bat (Nyctinomus australis)
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Figure 13. Long-eared Bat (Nyctophilus spp.)
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Figure 14. Large Forest Bat (Vespadelus darlingtoni)
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Figure 15. Little Forest Bat (Vespadelus vulturnus)
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Appendix F.  Birds Australia Records — Gara TSR north of Waterfa I
Way
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Table 20. List of birds recorded historically in the Gara TSR (Birds Australia Records)

Species Recorded in the landfill study
area
Australian Magpie Gymnorhina tibicen Yes
Australian Raven Corvus coronoides Yes
Australian Wood Duck Chenonetta jubata Yes
Black Swan Cygnus atratus No
Black-faced Cuckoo-shrike Coracina novaehollandiae Yes
Brown Falcon Falco berigora Yes
Brown Goshawk Accipiter fasciatus Yes
Brown Honeyeater Lichmera indistincta No
Brown Thornbill Acanthiza pusilla No
Brown-headed Honeyeater Melithreptus brevirostris Yes
Brush Cuckoo Cacomantis variolosus Yes
Buff-rumped Thornbill Acanthiza reguloides Yes
Clamorous Reed-Warbler Acrocephalus stentoreus No
Crested Shrike-tit Falcunculus frontatus Yes
Crimson Rosella Platycercus elegans Yes
Diamond Firetail Stagonopleura guttata Yes
Dollarbird Eurystomus orientalis No
Double-barred Finch Taeniopygia bichenovii No
Dusky Moorhen Gallinula tenebrosa No
Dusky Woodswallow Artamus cyanopterus Yes
Eastern Rosella Platycercus eximius Yes
Eastern Spinebill Acanthorhynchus tenuirostris Yes
Eastern Yellow Robin Eopsaltria australis No
Eurasian Coot Fulica atra No
Fairy Martin Hirundo ariel No
Fan-tailed Cuckoo Cacomantis flabelliformis Yes
Forest Raven Corvus tasmanicus Yes
Fuscous Honeyeater Lichenostomus fuscus Yes
Galah Cacatua roseicapilla Yes
Golden Whistler Pachycephala pectoralis Yes
Grey Butcherbird Cracticus torquatus Yes
Grey Fantail Rhipidura fuliginosa Yes
Grey Shrike-thrush Colluricincla harmonica Yes
Grey Teal Anas gracilis Yes
Hardhead Aythya australis No
Hooded Robin Melanodryas cucullata No
Horsfield’s Bronze-Cuckoo Chrysococcyx basalis No
Jacky Winter Microeca fascinans Yes
Laughing Kookaburra Dacelo novaeguineae Yes
Leaden Flycatcher Myiagra rubecula Yes
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Little Black Cormorant Phalacrocorax sulcirostris
Little Eagle Hieraaetus morphnoides

Little Lorikeet Glossopsitta pusilla

Little Pied Cormorant Phalacrocorax melanoleucos
Magpie-lark Grallina cyanoleuca

Mistletoebird Dicaeum hirundinaceum

Nankeen Kestrel Falco cenchroides

Noisy Friarbird Philemon corniculatus

Noisy Miner Manorina melanocephala
Olive-backed Oriole Oriolus sagittatus

Pacific Black Duck Anas superciliosa

Pallid Cuckoo Cuculus pallidus

Pied Currawong Strepera graculina
Plum-headed Finch Neochmia modesta

Purple Swamphen Porphyrio porphyrio

Red Wattlebird Anthochaera carunculata
Red-browed Finch Neochmia temporalis
Red-capped Robin Petroica goodenovii
Restless Flycatcher Myiagra inquieta

Rufous Songlark Cincloramphus mathewsi
Rufous Whistler Pachycephala rufiventris
Sacred Kingfisher Todiramphus sanctus

Scarlet Robin Petroica multicolor

Shining Bronze-Cuckoo Chrysococcyx lucidus
Silvereye Zosterops lateralis

Speckled Warbler Pyrrolaemus sagittata
Spotted Pardalote Pardalotus punctatus
Striated Pardalote Pardalotus striatus

Striated Thornbill Acanthiza lineata

Superb Fairy-wren Malurus cyaneus

Swamp Harrier Circus approximans

Torresian Crow Corvus orru

Varied Sittella Daphoenositta chrysoptera
Wedge-tailed Eagle Aquila audax

Weebill Smicrornis brevirostris

Welcome Swallow Hirundo neoxena

Whistling Kite Haliastur sphenurus
White-bellied Sea-Eagle Haliaeetus leucogaster
White-breasted Woodswallow Artamus leucorynchus
White-browed Scrubwren Sericornis frontalis
White-eared Honeyeater Lichenostomus leucotis
White-faced Heron Egretta novaehollandiae
White-naped Honeyeater Melithreptus lunatus

White-throated Gerygone Gerygone olivacea

No
Yes
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
No
No
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
Yes

Yes
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White-throated Treecreeper Cormobates leucophaeus Yes
White-winged Chough Corcorax melanoramphos Yes
White-winged Triller Lalage sueurii Yes
Willie Wagtail Rhipidura leucophrys Yes
Yellow-faced Honeyeater Lichenostomus chrysops Yes
Yellow-rumped Thornbill Acanthiza chrysorrhoa Yes

EnviroAg Australia Pty Limited © 2010 Page 146




Flora and Fauna Assessment Report No 22678.31292

Appendix G.  Atlas of NSW Wildlife Records within a 20 km radius ~ of
the Study Area
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Your selection: Flora, threatened species, Selected Area - 151%7%3%.73704,151.99463,-
30.37228 returned a total of 98 records of 11 geci

Report generated on 05/12/08 - 18:00 (Data val2i3id.1/2008)

* Exotic (non-native) species
Scientific Legal

Plants Map Name Common Name Statuscoum Info
Asteraceae
Picris evae Hawkweed Vv 1
Brassicaceae
- Lepldlu_m_ Aromatic E1 >
hyssopifoliurr Peppercress
Euphorbiaceae
- _Bertya__ Narrow-leaved £l 17
ingramii Bertya
Haloragaceae
Haloragis
r exalata subsgga” Velvet Sea \% 2
: erry
velutina
Myrtaceae
- Eucal_yptus Northern Blue E1 15
magnificata Box
r Eucalyptus Narrow-leaved 34
nicholii Black Peppermin
Eucalyptus
I_ rubida subsp. Blackbut \Y 2
: Candlebark
barbigerorum
Poaceae
r Dichanthium Bluegrass \% 9
setosum
Proteaceae
r Grevillea Beadle's Greville E1 6
beadleana
r Hakea fraseriGorge Hakea \% 7
Santalaceae
- Thesium Austral Toadflax VvV 3
australe

Your selection: Fauna, threatened species, Selected Area - 195573
30.73704,151.99463,-30.37228 returned a total afré2ords of 28 species.

Report generated on 05/12/08 - 18:02 (Data val2i3id.1/2008)

* Exotic (non-native) species
Legal

Status Count Info

Amphibia Map Scientific Name  Common Name
Hylidae
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Yellow-spotted Tree

[ Litoria castanea El 1
frog
[ Litoria piperata Peppered Frog \Y, 1
e Legal
Aves Map Scientific Name Common Name Couni Info

Status

Acanthizidae

N Pyrrholaemus Speckled Warbler \Y, 160

saggitatus
Accipitridae
[ Lophoictinia isura Square-tailed Kite \% 7
Cacatuidae
- Calypt(_)rhynchus Glossy Black- Vv 1
lathami Cockatoo
Ciconiidae

[ Ephippiorhynchus Black-necked Stork E1 2
asiaticus

Climacteridae

— Climacteris Brown Treecreeper V 148

picumnus
Estrildidae
N Stagonopleura Diamond Firetail \% 85
guttata
Meliphagidae
[ Grantiella picta Painted Honeyeatel V 4
Melithreptus gularis Black-chinned
[ : Honeyeater (easter V 2
gularis :
subspecies)
[ Xanthomyza phrygi Regent Honeyeater E1 6
Petroicidae
N Melanodryas Hooded Robin \% 14
cucullata
Psittacidae
| Lathamus discolor Swift Parrot El 1
[ Neophema pulchell Turquoise Parrot \Y, 1
Strigidae
[ Ninox connivens  Barking Owl \% 5
[ Ninox strenua Powerful Owl V 1
Tytonidae
- Ty _ Masked Owl vV o 25
novaehollandiae
: e Legal
Mammalia Map Scientific Name Common Name Count Info

Status
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Dasyuridae

-
Emballonuridae

-
Macropodidae

-
Petauridae

-
Phascolarctidae

-
Potoroidae

-
Vespertilionidae

-

-

-

-

-

EnviroAg Australia Pty Limited © 2010

Dasyurus maculatu Spotted-tailed Quol

Yellow-bellied
Sheathtail-bat

Saccolaimus
flaviventris

Brush-tailed Rock-

Petrogale pemcﬂlatawa”aby

Petaurus

. Squirrel Glider
norfolcensis

Phascolarctos

, Koala

cinereus

Aepyprymnus Rufous Bettong
rufescens

Chalinolobus

: : Hoary Wattled Bat
nigrogriseus

Falsistrellus Eastern False
tasmaniensis Pipistrelle
Miniopterus Eastern Bentwing-
schreibersii bat

oceanensis

Myotis adversus Large-footed Myotis

Greater Broad-nose

Scoteanax rueppell Bat

Vv

El

Vv

146

46

50
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Legend
® towns
E Proposed Landfill Boundary
- National Parks
Code, Species name
4 1, Narrow-leaved Bertya
“ 2, Aromatic Peppercress
© 3, Tall Velvet Sea-berry
4 4, Gorge Hakea
4 5 Beadle's Grevillea
4 6, Narrow-leaved black peppermint
& 7, Northern Blue Box
4 8, Bluegrass

4 9, Austral Toadflax

0 4 8 16

Kilometers

Figure 16. NPWS Wildlife Atlas —Threatened Flora recorded within 20 km of study site
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Figure 17. NPWS Wildlife Atlas —Threatened Fauna recorded within 20 km of study site
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Legend
® towns
[ Proposed Landfill Boundary
- National Parks
Code, Name
1, Swift Parrot
2, Turquoise Parrot
3, Brown Treecreeper
4, Brush-tailed Rock Wallaby
5, Diamond Firetail Finch
6, Eastern Bentwing Bat
7, Eastern False Pipistrelle
8, Glossy Black Cockatoo
9, Greater Broad Nosed Bat
10, Painted Honeyeater
11, Black-chinned Honeyeater
12, Regent Honeyeater
13, Hooded Robin
14, Koala
18, Yellow Spotted Treefrog
16, Peppered Frog
17, Barking Owl
18, Powerful Owl
19, Rufous Bettong
20, Speckled Warbler
21, Spotted-tailed Quoll
22, Square-tailed Kite
23, Squirrel Glider

o
)»z % % Ok OF b R ok % kO E b R ok ok b O ok 4 4 %

Kilometers

4 8 18
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Appendix H.  EPBC Protected Matters Search with a 20 km radius 0~ f
the Study Area
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EPBC Act Protected Matters Report 5 December 2008 17:50

This report provides general guidance on mattereatbbnal environmental
significance and other matters protected by the@RBt in the area you have selec
Information on the coverage of this report and ifigations on data supporting this
report are contained in tlraveatat the end of the report.

You may wish to print this report for referencedrefmoving to other pages or
websites.

The Australian Natural Resources Atlastb://www.environment.gov.au/atlasay
provide further environmental information relevémtyour selected area. Information
about the EPBC Act including significance guidesinidrms and application process
details can be found at
http://www.environment.gov.au/epbc/assessmentsapsindex.html

4,_;’ balpa Hills e T TR '
Blach Meurftai

I i, \ . w—\g{
D] MEt oo s This map may contain data which are © CommonweefthAustralia
(Geoscience Australia) © 2007 MapData Scienced tyPSMA
Drenafd Crekl Thilgarckh ] .
Sumarels Search Type: Point
Madgigit ot Buffer: 20 km
Arginté . royle .
?‘é pewten ) Coordinates: -30.55498,151.784
] Umar! ] ,-, Me '
Fasele Doyl Hillgreve  Report Contents: SummaryDetails
Dangarslefg ; » Matters of NES
Srgley Wild Piieds Matichal Fark{_: « Other matters
Vet o R, rotected by the
C otk A ‘ EPBC Act
e Mihi b Enmere 4 *Extra Information
i Caveat
L - Acknowledgments
-\..,.rﬂ Ekml_ﬁl Wintesbturne
Summary

Matters of National Environmental Significance

This part of the report summarises the matteratbnal environmental significance
that may occur in, or may relate to, the area yaminated. Further information is
available in the detail part of the report, whiegmde accessed by scrolling or
following the links below. If you are proposinguadertake an activity that may have
a significant impact on one or more matters ofarati environmental significance
then you should consider the Administrative Guiaketi on Significance - see
http://www.environment.gov.au/epbc/assessmentsap(siguidelines/index.html

World Heritage Properties: 1

National Heritage Places: 1

Wetlands of International Significance: None
(Ramsar Sites)

Commonwealth Marine Areas: None
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Threatened Ecological Communities: 2
Threatened Species: 27
Migratory Species: 15

Other Matters Protected by the EPBC Act

This part of the report summarises other mattevgepted under the Act that may relate to the
area you nominated. Approval may be required foroposed activity that significantly affects

the environment on Commonwealth land, when theagt outside the Commonwealth land,

or the environment anywhere when the action isrtalte Commonwealth land. Approval may

also be required for the Commonwealth or Commontveafjencies proposing to take an
action that is likely to have a significant impact the environment anywhere.

The EPBC Act protects the environment on Commontivdahd, the environment from the
actions taken on Commonwealth land, and the enwiemt from actions taken by
Commonwealth agencies. As heritage values of aepdaie part of the 'environment', these
aspects of the EPBC Act protect the Commonwealthitafe values of a Commonwealth
Heritage place and the heritage values of a placehe Register of the National Estate.
Information on the new heritage laws can be found t a
http://www.environment.gov.au/heritage/index.html

Please note that the current dataset on Commorwéatd is not complete. Further
information on Commonwealth land would need to W®aimed from relevant sources
including Commonwealth agencies, local agencied, land tenure maps. A permit may be
required for activities in or on a Commonwealthaatbat may affect a member of a listed
threatened species or ecological community, a memba listed migratory species, whales
and other cetaceans, or a member of a listed map@eies. Information on EPBC Act permit
requirements and application forms can be found at
http://www.environment.gov.au/epbc/permits/indemit

Commonwealth Lands: 4

Commonwealth Heritage Places:

Places on the RNE: 26
Listed Marine Species: 13
Whales and Other Cetaceans: None
Critical Habitats: None
Commonwealth Reserves: None

Extra Information

This part of the report provides information thaayralso be relevant to the area you have
nominated.

State and Territory Reserves: 3
Other Commonwealth Reserves: None
Regional Forest Agreements: 1
Details

Matters of National Environmental Significance
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World Heritage PropertiesQataset Informatioih

Gondwana Rainforests of Australia NSW

National Heritage PlacedJataset Informatiof

Gondwana Rainforests of Australia NSW

Threatened Ecological Communities [

Dataset Informatiof Status Type of Presence

Upland Wetlands of the New England EndangeredCommunity likely to occur within
Tablelands and the Monaro Plateau area

White Box-Yellow Box-Blakely's Red Gum Critically = Community likely to occur within
Grassy Woodland and Derived Native Endangeredarea

Grassland

Threatened Speciedfataset Informatiof  Status Type of Presence

Birds

Lathamus discolor EndangeredSpecies or species habitat may
Swift Parrot occur within area

Rostratula australis Vulnerable Species or species habitat may
Australian Painted Snipe occur within area

Xanthomyza phrygia EndangeredSpecies or species habitat likely to
Regent Honeyeater occur within area

Frogs

Litoria booroolongensis EndangeredSpecies or species habitat may
Booroolong Frog occur within area

Litoria castanea EndangeredSpecies or species habitat likely to
Yellow-spotted Tree Frog, Yellow-spotted occur within area

Bell Frog

Litoria piperata Vulnerable Species or species habitat likely to
Peppered Tree Frog occur within area

Mixophyes iteratus EndangeredSpecies or species habitat likely to
Southern Barred Frog, Giant Barred Frog occur within area

Mammals

Chalinolobus dwyeri Vulnerable Species or species habitat may
Large-eared Pied Bat, Large Pied Bat occur within area

Dasyurus maculatus maculatus (SE mainladBddangeredSpecies or species habitat may
population) occur within area

Spot-tailed Quoll, Spotted-tail Quoll, Tiger

Quoll (southeastern mainland population)

Petrogale penicillata Vulnerable Species or species habitat may
Brush-tailed Rock-wallaby occur within area

Potorous tridactylus tridactylus Vulnerable Species or species habitat may
Long-nosed Potoroo (SE mainland) occur within area

Pseudomys oralis EndangeredSpecies or species habitat likely to
Hastings River Mouse occur within area

Pteropus poliocephalus Vulnerable Species or species habitat may
Grey-headed Flying-Fox occur within area

Reptiles
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Underwoodisaurus sphyrurus
Border Thick-tailed Gecko

Plants

Bertya ingramii
a shrub

Bothriochloa biloba
Lobed Blue-grass

Callistemon pungens

Cryptostylis hunteriana
Leafless Tongue-orchid

Dichanthium setosum

Diuris pedunculata

Small Snake Orchid, Two-leaved Golden
Moths, Golden Moths, Cowslip Orchid,

Snake Orchid

Eucalyptus nicholii

Narrow-leaved Peppermint, Narrow-leaved

Black Peppermint

Grevillea beadleana
Beadle's Grevillea

Hakea fraseri
Gnarled Corkbark, Fraser's Hakea

Haloragis exalata subsp. velutina

Picris evae
Hawkweed

Pultenaea campbellii
New England Bush-pea

Thesium australe
Austral Toadflax, Toadflax

Migratory Species Dataset Informatioth

Migratory Terrestrial Species
Birds

Haliaeetus leucogaster
White-bellied Sea-Eagle

Hirundapus caudacutus
White-throated Needletail

Merops ornatus
Rainbow Bee-eater

Monarcha melanopsis
Black-faced Monarch

Monarcha trivirgatus
Spectacled Monarch

Myiagra cyanoleuca
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Vulnerable Species or species habitat likely to
occur within area

EndangeredSpecies or species habitat likely to
occur within area

Vulnerable Species or species habitat likely to
occur within area

Vulnerable Species or species habitat likely to
occur within area

Vulnerable Species or species habitat may
occur within area

Vulnerable Species or species habitat likely to
occur within area

EndangeredSpecies or species habitat likely to
occur within area

Vulnerable Species or species habitat likely to
occur within area

EndangeredSpecies or species habitat likely to
occur within area

Vulnerable Species or species habitat likely to
occur within area

Vulnerable Species or species habitat likely to
occur within area

Vulnerable Species or species habitat likely to
occur within area

Vulnerable Species or species habitat likely to
occur within area

Vulnerable Species or species habitat likely to
occur within area

Status Type of Presence

Migratory  Species or species habitat likely to
occur within area

Migratory Species or species habitat may
occur within area

Migratory Species or species habitat may
occur within area

Migratory  Breeding may occur within area

Migratory  Breeding likely to occur within area

Migratory  Breeding likely to occur within area
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Satin Flycatcher

Rhipidura rufifrons
Rufous Fantail

Xanthomyza phrygia
Regent Honeyeater

Migratory Wetland Species
Birds

Ardea alba
Great Egret, White Egret

Ardea ibis
Cattle Egret

Gallinago hardwickii
Latham's Snipe, Japanese Snipe

Rostratula benghalensis s. lat.
Painted Snipe

Migratory Marine Birds

Apus pacificus
Fork-tailed Swift

Ardea alba
Great Egret, White Egret

Ardea ibis
Cattle Egret

Other Matters Protected by the EPBC Act

Listed Marine SpeciesDataset Informatiomh
Birds

Apus pacificus
Fork-tailed Swift

Ardea alba
Great Egret, White Egret

Ardea ibis
Cattle Egret

Gallinago hardwickii
Latham's Snipe, Japanese Snipe

Haliaeetus leucogaster
White-bellied Sea-Eagle

Hirundapus caudacutus
White-throated Needletail
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Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Migratory

Status

Listed -

overfly
marine
area

Listed -

overfly
marine
area

Listed -

overfly
marine
area

Listed -

overfly
marine
area

Listed

Listed -

overfly
marine

Breeding may occur within area

Species or species habitat likely to
occur within area

Species or species habitat may
occur within area

Species or species habitat may
occur within area

Species or species habitat may
occur within area

Species or species habitat may
occur within area

Species or species habitat may
occur within area

Species or species habitat may
occur within area

Species or species habitat may
occur within area

Type of Presence

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat likely to
occur within area

Species or species habitat may occur
within area
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area
Lathamus discolor Listed - Species or species habitat may occur
Swift Parrot overfly within area

marine

area
Merops ornatus Listed - Species or species habitat may occur
Rainbow Bee-eater overfly within area

marine

area
Monarcha melanopsis Listed - Breeding may occur within area
Black-faced Monarch overfly

marine

area
Monarcha trivirgatus Listed - Breeding likely to occur within area
Spectacled Monarch overfly

marine

area
Myiagra cyanoleuca Listed - Breeding likely to occur within area
Satin Flycatcher overfly

marine

area
Rhipidura rufifrons Listed - Breeding may occur within area
Rufous Fantail overfly

marine

area
Rostratula benghalensis s. lat. Listed - Species or species habitat may occur
Painted Snipe overfly within area

marine

area

Commonwealth Landsataset Informatiof

Communications, Information Technology and
the Arts - Australian Postal Corporation

Communications, Information Technology and
the Arts - Telstra Corporation Limited

Defence - Defence Housing Authority
Unknown

Commonwealth Heritage PlaceBétaset Informatiof

Hunter River Lancers Training Depot NSW

Places on the RNEDataset Informatioth
Note that not all Indigenous sites may be listed.

Historic

AMP Building NSW

Anglican Cathedral Church of St Peter Apostle aradtif NSW
Armidale (C of E) School for Boys Chapel NSW

Armidale (C of E) School for Boys NSW

Armidale Conservation Area NSW
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Armidale Courthouse NSW

Armidale Literary Institute (former) NSW

Armidale Post Office NSW

Armidale Town Hall NSW

Booloominbah NSW

Catholic Cathedral Church of St Mary and St Jod¢pkv
Classroom, Library, Dormitory And Headmasters Rexsgg NSW

Commercial Bank of Australia (former) NSW

Hunter River Lancers Training Depot NSW
Imperial Hotel NSW

Lands Board Office NSW

Palmerston, including Stables and Grounds NSW

Roseneath, including Outbuildings and Grounds NSW

Rural Bank (former), Banking Chambers and ManaBesidence NSW

Sheriffs Cottage (former) NSW

Teachers College (former) NSW

Trevenna NSW

Uloola Garden NSW

Westpac Bank NSW

Natural

Arthurs Seat - Bald Nobs Geological Site NSW
Megacryst Bearing Lava Site NSW
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Extra Information

State and Territory ReserveB#taset Informatiof

Imbota Nature Reserve, NSW
Oxley Wild Rivers National Park, NSW
Yina Nature Reserve, NSW

Regional Forest Agreement®hataset Informatiom
Note that all RFA areas including those still undensideration have been included.

Lower North East NSW RFA, New South Wales
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Appendix I. TSC Act — Box Gum Woodland EEC Identification
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Identification of Box Gum Woodland (NPWS 2002b)

The Overstorey

The EEC Box Gum Woodland is identified by having averstorey dominanted White Box,
Yellow Box and/or Blakely’'s Red Gum tress. The dgnsf trees is not relevant to the
existence of the EEC. The Final Determination djmedly includes treeless areas in the EEC
“as a result of past clearing or thinnirig.

The Understorey

Box Gum Woodland includes vegetation wheKgrdss and herbaceous species generally
characterise the ground layer. Shrubs are gengrafparse or absent, though they may be
locally commori. The term ‘locally commohis not defined, but the intent of the statement i
that shrubs may be dominant over parts of an EEE€ Shrub species are recognised as
important constituents of the community if 27 o 5 characteristic species listed in the Final
Determination are shrubs. However, shrubby woatfiamvhich generally occur in upper or
midslope situations on shallower soils, are not parthe EEC. Such woodlands are more
prevalent on hillsides of the North Western SlofgBsndewar and Brigalow Belt South
Bioregions).

In some cases, the shrub layer is primalgacia spp. or Cassinia spp., which are
characteristically pioneer colonising species thahde sites after disturbance such as clearing,
overgrazing or fires. These species generally dimly 10-15 years and are replaced with a
predominantly grassy understorey. These areasegerded as Box Gum Woodland. In most
locations the understorey will vary considerablpeleding on the season, management history
and rainfall in preceding months. Care in assesairsjfe is required when a flush of annual
exotic species obscures native perennial specessdRssment of the site after the annuals have
died is desirable. Ideally sites should be assesskdth spring and in autumn so that seasonal
native species such as orchids, lilies and nativeials can be identified.

Degraded Sites

The definition of the Box Gum Woodland explicitleaognises that some remnants are
degraded. Highly disturbed sites that have fewnij aative species in the understorey are
specifically included in the community providedegetation, either understorey or overstorey
or both, would, under appropriate management, resipio assisted natural regeneration, such
as where the natural soil and associated seed laaakstill at least partially intact.In some
parts of NSW Box Gum Woodlands are only represefgdsolated paddock trees with a
highly modified understorey. Such remnants or gestiof the community may still constitute
valuable fauna habitat in agricultural areas ang mmavide a valuable source of seed for
potential future regeneration.
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Assisted Natural Regeneration

Determining whether the vegetation will respondassisted natural regeneration will often be
highly problematic. Sites where there is unlikedybe sufficient seed remaining in the soil for
the understorey or overstorey to regenerate argartof the EEC. For example, trees under
which intensive cropping of annual crop speciesdw@irred and is ongoing, and trees within
urban backyards, are unlikely to be part of the moomty. Conversely, trees with exotic
pastures underneath and those in larger urban epanes will generally be part of the
community.

Inevitably difficulties will arise when faced wittecisions on whether particular sites are able to
respond to assisted natural regeneration. Expericadnay need to be sought in these
circumstances. One of the recovery actions forabimmunity is the further investigation of the
regeneration potential of various conditions 0§ tBEC in a range of environmental situations.

Identifying the EEC, Box Gum Woodland (TSC Act)

The key shown below provides a guide for use iemeining whether the EEC, Box Gum
Woodland occurs on a patch of land (NPWS 2002):

1 The site is in the NSW North Coast, New England
Tableland, Nandewar, Brigalow Belt South, Sydney
Basin, South Eastern Highlands or NSW South
Western Slopes Bioregions:

2

1* The site is outside the above bioregions:

the site is not Box Gum Woodland

2 There are no native species in the understoreytrend
site is unlikely to respond to assisted natural
regeneration (see section on Degraded Sites, above)

the site is not Box Gum Woodland

2* The understorey is otherwise:

3

3 The site has trees:
4
3*The site is treeless, but is likely to have supgbrt
White Box, Yellow Box or Blakely’s Red Gum prior
to clearing:
5

4 White Box, Yellow Box or Blakely’s Red Gum, or a
combination of these species, are or were present:
5
4* White Box, Yellow Box or Blakely’'s Red Gum have
never been present:
the site is not Box Gum Woodland

5 The site is predominantly grassy:
the site is Box Gum Woodland
5* The understorey of the site is dominated by shrubs
excluding pioneer species (see section on The
Understorey: above):
the site is not Box Gum Woodland
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TSC listed Endangered Ecological Communities on the subject site

White Box Yellow Box Blakely’'s Red Gum Woodland (Bam Woodland) listed under the
TSC Act

The open woodland located in the TSR appears ta Bex Gum Woodland. The following

steps have been followed in the key set out ilMiABVS identification guidelines (NPWS 2002)

for use in determining whether the EEC Box Gum Wanod exists on a site.

Assessment of the open woodland in the TSR:

1 The patch of open woodland is in the New Englandldlands Bioregion

2 There are native species in the understorey, amapen woodland is likely to respond to
assisted natural regeneration, given the numbenatfire Yellow Box and Blakely’s Red
Gum.

3 The patch of open woodland has trees.

4 Yellow box and Blakely’'s Red Gum are present.

5 The patch of open woodland is predominantly grassy.

The woodland in the TSR is included in the EEC Boxsum Woodland.

Assessment of the cleared grassland on the northern portion of the site adjacent to the
TSR:

1 The grassland is in the New England Tablelandsdgjion.

2 There are native species in the understorey andléfaeed grassland is likely to respond to
assisted natural regeneration (see comments @steabsatural regeneration above);

3 The site is treeless, but is likely to have sufgabYellow Box &/or Blakely’s Red Gum prior
to clearing.

4. Yellow box and Blakely’s Red gum were likely tave been present in the past.

5 The site is predominantly grassy.
The mostly cleared grassland adjacent to the TSR isicluded in the EEC Box Gum
Woodland.

Assessment of the stringbark woodland:

1. The woodland is in the New England Tablelands&jmn.

2 There understorey is heavily degraded and is uglite respond to assisted natural
regeneration;

3 The site has trees, but is dominated by New Ewigitringybark Eucalyptus caliginoga

The Stringybark Woodland is not included in the EECBox Gum Woodland.
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Appendix J.  EPBC Act — CE Ecological Community — Box Gum
Woodland
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The flowchart below represents the lowest condition at which patches are included in the listed ecological

community. This is not the ideal state of the ecological community. Large patches, those that link remnants
in the landscape, those that occur in highly cleared areas, those that contain rare, declining or threatened

species, and those that represent the entire range of the ecological community, are important for the long-
term future of the ecological community.

Determining if your land has an area of the listed ecoclogical community

Is, or was previously, at least one of the mast common
overstorey species White Box, Yellow Box or Blakey's Red
Gum (or Western Grey Box or Coastal Grey Box
in the Nandewar Bioregion}?

NO  —— Not the listed ecological community

I
YES
I
Does the patch! have a predominantly native understorey®? ——  NO = —— Not the listed ecological community
I
YES
|
Is the patch 0.1 ha or greater in size? —— NO  — Not the listed ecological community
I
YES

I
There are 12 or more native understorey species —— NO
present (excluding grasses). There must be at least ane |
important species.”
* see www.deh.gov.auwbox-gum or call 1800 803 772
for the list of species

Is the patch 2 ha or greater in size?
I |
| NG YES

YES l

Not the listed ecological community
The listed ecological community

Does the patch have an average of 20 or more mature frees
per hectare?, or is there natural regeneration of the dominant

overstorey eucalypts*?
Please note: for criteria relating to [ |
the understorey, apply this flowchart NO YES

to the 0.1 hectare of your patch that I
contains the most native species in Mot the listed ecological community The listed ecological community

the ground layer.

' Patch - a patch is a continuous area containing the ecological community (areas of other ecological communities such as
woodlands dominated by other species are not included in a patch). In determining patch size it is impartant to know what is,
and is not, included within any individual patch. The patch is the larger of:

an area that contains five or more trees in which no tree is greater than 75 m from ancther tree, or
+ the area over which the understorey is predominantly native.
Patches must be assessed at a scale of 0.1 ha (1000m#) or greater.

2 A predominantly native ground layer is one where at least 50 per cent of the perennial vegetation cover in the ground layer
is made up of native spacias. The best time of the year to determine this is late autumn when the annual species have died
back and have not yet started to regrow. (At other imes of the year, you can determine whether something is perennial or
not is If it is difficult to pull out of the sail. Annual species pull out very easily.)

3 Mature trees are trees with a circumference of at least 125 cm at 130 cm above the ground.

4 MNatural regeneration of the dominant overstorey eucalypts when there are mature trees plus regenerating trees of at least
15 ¢m circumference at 130 cm above the ground.
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Can degraded areas be rehabilitated?

Many areas that were formerly part of the ecological
community are now too degraded to be included in the
listed ecological community. Many of these degraded
areas may respond to assisted regeneration, and

may still provide important habitat for birds and other
animals. Degraded areas that should be given priority
for regeneration include:

large patches,

patches containing mature trees (especially those
with hollows),

areas of vegetation that link together patches of the
ecological community in the landscape,

patches that occur in those FEgiGr'IS in which the
ecological community has been most heavily cleared
and degraded, and

patches that contain rare, declining or threatened
species.
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EPBC listed Critically Endangered Ecological Commun ities on the subject site

White Box Yellow Box Blakely’'s Red Gum Woodland Bedved Grassland (Box Gum
Woodland and Derived Grassland) listed under thBERct

The Commonwealth Department of the Environment Hedtage provides a flowchart for
determining whether or not the EPBC-listed CE egiclal community Box Gum Woodland
exists on a site. The following steps from thatwitbart were applied to the vegetation
communities present on the site.

Assessment of the open woodland in the TSR:

1 Yellow box and Blakely’s Red Gum are present.

2 At least 50% of the perennial vegetation cover &lenup of native species.

3 The patch is more the 0.1 ha in size.

4 There are more than 12 native understorey speptsgimt, excluding grasses.

5 The patch is greater than 2 ha in size.

6 The patch has more than 20 mature trees .per beatak there is natural regeneration of the
Yellow Box and Blakely’s Red Gum on the patch.

The woodland in the TSR is the EPBC-listed Criticdy Endangered Ecological
Community Box Gum Woodland

Assessment of the cleared grassland on the northern portion of the site adjacent to the
TSR:

1 Yellow box and Blakely’s Red Gum are present.

2 At least 50% of the perennial vegetation cover alenup of native species.

3 The patch is more the 0.1 ha in size.

4 There are less than 12 native understorey sperssit, excluding grasses.

5 The patch is greater than 2 ha in size.

6 The patch has an average of less than 20 matws per hectare, and there is no natural
regeneration of the Yellow Box and Blakely’s Redn&on the patch.

The cleared grasslandon the site is NOT the EPBC-listed Critically Endamgered
Ecological Community Box Gum Woodland
Assessment of the Stringybark Woodland:

1 There is no indication that white bo¥Xellow Box and/or Blakely’'s Red Gum were
previously the dominant tree species in the Stivagy Woodland.

The Stringybark Woodland in the landfill footprint area is not the EPBC-listed
Critically Endangered Ecological Community Box Gum Woodland
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Appendix K.  Soil Landscapes of the Study Area
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Table 21. Soil Landscapes of the Armidale 1:100000 Sheet Report (King in prep)

OSA;th Landscape Soils
Soil in the landscape were identified as
very shallow to shallow (<50 cm), well
: . drained Basic Lithic Leptic Rudosols
Rollmg low h_'”S and (Lithosols) and other shallow soils on
occasional hills on crests, ridges and upper slopes. Shallow to
greywacke/chert and related o qerately deep (40- 80 cm) moderately
sediments. Local relief 30 - \ye|| drained Haplic Eutrophic Yellow
ggo;n sllope§ m(;slt(ljy 121'7 0 Kandosols/ Tenosols (Yellow Earths) on
Argyle 75.8 0, elevation - midslopes and occasionally extending onto

m. Minor rock outcrop
(<10%) Partially cleared
Typically supports
Eucalyptus caliginoséNew
England Stringybark) open
woodland.

crests. Shallow to moderately deep (<80
cm) moderately well drained Yellow/Red
and Grey Chromosols (Yellow and Red
Podzolic Soils) on mid slopes, footslopes
and drainage lines. Mottled-Subnatric
Eutrophic Brown and Yellow Sodosols
(Soloths) occur along some drainage
depressions.

The soils across the landscape group can
be identified as moderately deep to deep

(>70 cm), moderately well drained

Bleached-Mottled Haplic Eutrophic

Yellow Kurosols and Chromosols (Yellow

. . . Podzolic Soils) are widespread. Deep

Undulating plains, rises and(>100 cm), poorly drained Yellow

footslopes on Sandon BedScpomosols and Mottled-Mesonatric and

. Local relief 0.'30 m, SIOpes \attied-Subnatric Eutrophic  Yellow
Middle Earth 22.7 0-10%, e_Ievatlon 910 - 1120g44os0ls (Soloths) and  Bleached-
m. Typically extensively Manganic and Bleached-Ferric Eutrophic

clea_red open woodland tOygjon  Chromosols (Lateritic Podzolic

partially cleared. Soils/ Grey Brown Podzolic Soils) occupy
drainage depressions and poorly drained

areas. Occasional shallow (<40 cm), well

drained Bleached Eutrophic Yellow

Kandosols (Yellow Earths) on slopes with

bedrock close to the surface.

oils are variable according somewhat to
he source rocks from which they are
small yerived. Shallow to moderately deep (40 —
9100 cm) well drained Alluvial Sands and
Quaternary alluvium. ayyial Loams (Yellow/ Brown and Grey
Commissioners ; . {/r\]/gtuedrgsan g g}%m(r;n;:'ogﬁlerar_ths) occur in areas derived from coarse
Waters ' X . "’ ~'grained parent materials. Moderately deep
and tributaries. Local relief ) joen (580 cm), moderately well drained
0-10 m, slopes 0 — 3%, yottied Eutrophic Grey Chromosols/ Grey
elev_atlon 900 —1070 m. 5465015 (Gleyed Podzolic Soils/ Grey
Typically extensively cleared gy, podzolic Soils/ Lateritic Podzolic
open woodland. Soils) are also fairly common.

Narrow streams, swamps an
occasional
floodplains/terraces
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Appendix L.  Codings for ROTAP Plants
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ROTAP, or Rare or Threatened Australian Plants €¢Beggs and Leigh 1996) are taken from
a national list which indicates the conservati@ius of plants throughout the nation. The codes
have three categories which give an overall viethefspecies population size and distribution:

Category 1 Distribution

1 Species known only from thgpe locality (i.e. where the species was first described) but
nowhere else.

2 Species with a very restricted distribution in AaB& and with a maximum geographic range
of less than 100 km

3 Species with a rangsver 100 kmin Australia but occurring only in small populat®which
are mainly restricted to highly specific and losall habitats.

Category 2 Conservation Status

X Presumed Extinct —species that have either not been found in regsars despite thorough
searching, or have not been collected for at |B@syears and were known only from now
intensively settled areas.

E Endangered— species in serious risk of disappearing fromviiid state within one or two
decades if present land use and other causal $ambotinue to operate.

V Vulnerable — species not presently Endangered but at riskisaip@earing from the wild
over a longer period (20-50 years) through consndepletion, or which largely occur on sites
likely to experience changes in land use that wdliidaten the survival of the species in the
wild.

R Rare — species which are rare in Australia but whiclkeraill are not currently considered
Endangered or Vulnerable. Such species may begepied by a relatively large population in
a very restricted area or by smaller populatiomsag over a wider range, or some intermediate
combination of distribution pattern.

K Poorly Known — species that are suspected, but not definitedyvkinto belong to any of the
above categories. At present field distributicieimation is inadequate.

Category 2 Reservation and adequacy of reservation

C This symbol is used to indicate when a species@k to be represented within a national
park or other proclaimed reserve.

A This indicates that the species is considered adelyureserved, with a total population of
1000 plants or more known to occur within conseovateserves.

i Indicates that the species is considered to beemaately reserved, with a total population of
less than 1000 plants known to occur within coresgom reserves.

- Indicates that the species has been recorded fr@seave or reserves but that the population
size within the reserves is unknown.

t Indicates a situation where the total known popatabf a species is within a conservation
area or areas, and therefore it is not possilfiertber reserve the species.
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For example:

Hakea pulvinifera ROTAP Status: 3ECi

3 This species has a wide distribution with snralstricted populations
E Itis considered Endangered

C Itis known to be in conservation reserves

i Reservation is inadequate to conserve the species

Tylophora linearisROTAP Status: 3E

3 This species has a wide distribution with smraktricted populations
E Itis considered Endangered

This species does not have a category 3 code \edigar and adequacy of reservation) because
it has not been located within a national parkarservation reserve.
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Attention: Mr Jamon Pool

HYDROGEOLOGICAL INVESTIGATION
PROPOSED ARMIDALE LANDFILL

1 INTRODUCTION

This report describes a hydrogeological investigation carried out for Maunsell
Australia Pty Ltd on behalf of Armidale-Dumaresq Council at the site of the
proposed Armidale landfill.

The work was commissioned by Mr Jamon Pool of Maunsell Australia Pty Ltd in
March, 2007.

The proposed landfill is situated approximately 12 km east of Armidale, off the
Waterfall Way. The site location is indicated on the location plan and included on
Drawing 1, Appendix A.

The proposed site features and the data provided have previously been detailed in
the RCA report 5929-002/1, Geotechnical and Hydrogeological Investigation,
Proposed Armidale Landfill, January, 2007 (Ref [1]).

This report contains descriptions of the surface and subsurface conditions at the
site and provides discussion on:

e hydrogeological conditions across the site; and
e groundwater level and quality.

The factual data on which this report is based is presented in the attached
appendices.

Robert Carr & Associates Pty Ltd 92 Hill St Carrington Newcastle NSW 2294 Email administrator@rca.com.au
T/A RCA Australia ABN 53 063 515 711 Ph 02 4902 9200 Fax 02 4902 9299 Web www.rca.com.au
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Data from previous reports listed above is cross-referenced where relevant.

The report has been prepared for the purpose of providing additional baseline
hydrogeological data, to that provided in the January, 2007 report (Ref [1]), to
allow detailed design of the proposed landfill facility to progress and to plan for
subsequent ongoing groundwater monitoring of the proposed facility.

2  FIELD AND LABORATORY INVESTIGATIONS

Fieldwork was undertaken over the period 16 to 20 April, 2007 and consisted of
the following:

e Drilling of seven (7) bores (two abandoned) to depths ranging from 22m
(BH13) to 60m (BH9):

e The two abandoned bores were both attempts to drill BH9, in both cases
confining pressure was lost due to a subsurface void, possibly a fault in
the rock structure, and the drilling could not continue at that location:

e Location 1 reached a depth of 41m;
e Location 2 reached a depth of 33m;
¢ Groundwater was not encountered in either location;

e Groundwater monitoring wells were installed in five (5) bedrock bores
(BH9 - 13).

e All newly installed groundwater monitoring wells were developed and allowed
to stablise prior to sampling to ensure that all samples collected were
representative of the groundwater conditions at each location.

e Permeability tests were conducted in two (2) monitoring wells (BH5 and
BH11).

e Groundwater samples were collected from a total of seven (7) wells
comprising the existing wells BH4 and BH5 and the newly installed wells
(BH9 — 13).

All fieldwork was carried out by and in the presence of RCA personnel. Test
locations are shown on the attached site plan (Drawing 1, Appendix A).

Bore locations were specified by Maunsell Australia Pty Ltd and were located in
the field by hand held GPS unit. Subsequent to testing, the locations were
surveyed by Hawkins Hook Surveyors.
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Engineering logs of bores are presented in Appendix B, together with explanation
sheets. Groundwater conditions have been noted on the bore logs at the time of
fieldwork. Fluctuations in groundwater conditions may be expected due to
variations in site conditions and rainfall. Groundwater levels were measured with
a dip meter.

Water samples were obtained from the groundwater monitoring bores for the
purpose of water quality testing. Seven (7) water samples (BH4, BHS, BH9 — 13)
were collected using a specialised Bennett deep sampling pump. Samples were
collected after purging indicated that water quality parameters (pH, conductivity,
salinity, dissolved oxygen, turbidity and temperature) had stabilised by monitoring
with a Horiba water quality meter. The values at the time of sampling have been
recorded on the groundwater sampling sheets, Appendix G.

3  SITE DESCRIPTION

The regional geology, surface and subsurface conditions of the site have been
discussed in detail in RCA report 5929-002/1 (Ref [1]) which should be read in
conjunction with any findings or recommendations made in this report.

4 ASSESSMENT CRITERIA
4.1 LABORATORY ANALYSIS

Australian Laboratory Services (ALS) was chosen as the primary laboratory. This
laboratory is NATA accredited and is experienced in the analytical requirements
for testing groundwater.

ALS undertook internal quality assurance testing. Results are contained within the
laboratory report sheets, Appendix D. A review of the results shows that sufficient
internal QA sampling was undertaken by ALS. The results for all internal
laboratory duplicates, laboratory control samples, method blanks and matrix
spikes met the acceptance criteria as detailed on the ALS Quality Control Report,
ES0705128, attached in Appendix C, except for the matrix spike recovery for the
halogenated aliphatic compound 1, 1-dicloroethene. The recovery for the matrix
spike for this compound was outside the acceptance criteria by less than 1%.
Therefore any uncertainty associated with the reported results for this compound
is not considered significant.

A matrix spike is an internal laboratory sample which is ‘spiked’ with a known
concentration of a contaminant. The sample is then analysed and the recovery
reported. The purpose of the spike is to determine whether the sample is strongly
adsorbing the contaminant and preventing complete extraction which reduces the
accuracy of the analysis.
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4.2 ACCEPTANCE CRITERIA — GROUNDWATER
4.2.1 NSW DEC GROUNDWATER GUIDELINES 2007

The 2007 Groundwater Guidelines (Ref [2]) require that groundwater contaminant
concentrations be compared to existing generic groundwater investigation levels
(GIL’s). The guidelines cite the following documents as appropriate sources of
GIL’s for contaminant assessment of groundwater:

e drinking water - NHNRC and NRMMC 2004 (Ref [3]); and
e Aquatic Ecosystems - ANZECC & ARMCANZ 2000a (Ref [4]).

For the protection of aquatic ecosystems, the GIL for 95% protection (ANZECC
2000a) should be used. Where the existing generic GIL is below the naturally
occurring background concentration of a particular contaminant, the background
concentration becomes the default.

Where the existing generic GIL for a particular contaminant is below the practical
limit of reporting or below the detection limit, the quantitative limit of reporting or
the detection limit should be used instead of the existing generic GIL.

Where a generic GIL does not exist for a particular contaminant or if the generic
GIL'’s are not considered stringent enough to protect the ecology or human health,
guidance from the DEC is recommended.

4.2.2 ANZECC AND ARMCANZ 2000A

These water quality guidelines have been endorsed by the NSWEPA (Ref [2]).
They consider not only the level of protection (eg, 99% or 95%) but also the state
of the receiving water (eg, moderately disturbed). Additional allowances are also
made for the bioaccumulation of some chemicals. These guidelines replace the
NEPC NEPM 1999 guidelines for water (Ref [5]). As the 2007 Groundwater
Guidelines (Ref [2]) require that only the 95% level of protection is to be adopted
for groundwater assessment, the state of the receiving water is not required to be
classified for groundwater assessments.

4.2.3 NHNRC AND NRMMC 2004

These are the Australian Drinking Water Guidelines and have been endorsed by
the NHNRC (Ref [2]). They provide guidance values for both the physical and
chemical characteristics of drinking water. The guideline values provided are
based on both human health and aesthetic considerations.

Maunsell Australia Pty Ltd
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4.2.4 APPROPRIATENESS OF THE GUIDELINES

The endorsed NSW DEC groundwater guidelines require that the ANZECC and
ARMCANZ 2000a water guidelines for the protection of aquatic ecosystems based
on the protection of the receiving waters (for groundwater assessments 95% level
of protection is adopted) and the NHNRC and NRMMC 2004 drinking water
guidelines based on human health and aesthetic considerations be used for
groundwater assessment. Therefore they are considered to be the most
appropriate guidance available.

4.2.5 LIMITATIONS OF THE GUIDELINES

Regardless of the guidelines adopted for the site, any groundwater assessment is
likely to be conservative when applying the ANZECC and ARMCANZ 2000a water
guidelines for the protection of aquatic ecosystems. This is due to the distance the
site is situated from the nearest significant receiving water body, the Gara River
(approx 1km), natural attenuation processes and the relatively small area of the
site when compared to the total river catchment. Therefore the concentrations
detected in the site groundwater do not necessarily represent the final
concentration of the contaminants potentially reaching the river.

4.3 QUALITY ASSURANCE/QUALITY CONTROL

No duplicate samples were undertaken as part of this assessment.

Two (2) holding time outliers occurred from two (2) analytes in all wells, nitrate as
N and pH. These holding times could not be met due to the period between on
site sampling and delivery to the laboratory based in Newcastle. The delay was
predominantly due to the need to remain at the site to install and develop the five
(5) additional monitoring wells. As a result, the sampling of the wells was
staggered over several days. Subsequent sampling events which do not require
wells to be installed should not be subject to similar delays. Holding times for
nitrate analyses associated with these events would be expected to be met.

The analysis of pH outside of holding time is not considered to create a significant
level of uncertainty, as the pH of the wells was also measured in the field with a
calibrated pH meter. Given that the laboratory holding time for pH is between six
and 24 hours, it is unlikely that samples could be transported to the laboratory and
analysed within holding time even if forwarded immediately after sampling.

Maunsell Australia Pty Ltd
Hydrogeological Investigation l'. RC A
Proposed Armidale Landfill

RCA ref 5929-004/2, August 2007 B AUSTRALIA



Page 6

As a result of the nitrate analyses being out of holding time, the reported results
are conservative and may overstate the concentrations. Nitrate is stable for at
least twenty eight (28) days, under the appropriate preservation and handling.
Nitrite is stable for only two (2) days under the same conditions. Nitrate
concentrations are not directly measured by the laboratory. The method for nitrate
analysis involves analysing for NOx (nitrate + nitrite), then subtracting the nitrite
concentration from the NOx result to calculate the nitrate result. If the analyses
are undertaken after more than two (2) days, nitrite can begin to convert to nitrate,
increasing the nitrate result reported.

All NOx analyses were undertaken within holding times (28 days). The NOx
results associated with this assessment are considered to be accurate.

5 RESULTS

Results of the groundwater analyses are attached in Appendix C. In summary:

e Three (3) results are in excess of the 95% Fresh water ANZECC guidelines
(Ref [4]):

e BH9 Nitrate
e BH10 Nitrate
e BH4 Iron

e Two (2) results are in excess of the Health based criteria of the NHNRC
Drinking water Guidelines (Ref [3]):

e BH4 Manganese
e BH5 Manganese, Sulfate

e Six (6) results are in excess of the Aesthetic based criteria of the NHNRC
Drinking Water Guidelines (Ref [3]):

e BH4 Iron, Manganese

e BH5 Sodium, Manganese, Ammonia, Sulfate, Chloride
e BH9 Manganese, Chloride

e BH10 Chloride.
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Results from BH4 and BH5 have also been compared to the previous sampling
round (October, 2006) in Appendix C. Generally the results were consistent
between sampling rounds except for the following:

e Chloride in BH4 decreased by approximately 50%.

¢ Nitrate in BH4 increased significantly (over ten fold), whereas it decreased
significantly in BH5 (to less than 10% of previous result). These results
therefore affected the Nitrite + Nitrate calculation.

e lronincreased ten fold in BH4.

e Ammonia increased by 1.6 times in BH4 and over six times in BH5.
Other chemical indicators which were detected in the wells included:

e Chloroform;

e Total Organic Carbon; and

e Phenols.

6 FIELD TEST RESULTS

Tests for hydraulic conductivity (permeability) were undertaken at two (2) bore
locations. Due to the conditions encountered and project constraints, only one (1)
test was undertaken in each bore. The result and analysis sheets for these tests
are attached in Appendix E. Hydraulic conductivity test results are summarised in
Table 1.

Table 1 Hydraulic Conductivity/Permeability Test Result Summary

Bore Number Test Method Permeability (ml/s)
Falling Head Piezometer Test 5
BH11 (Hvorslev method) 3.8x10
1 Rising Head Test (Hvorslev -8
BH5 method) 4.4x10
1 The falling head test was conducted over a relatively short period and has required extrapolation to

interpret the permeability.
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The results indicate that the permeability of the sandstone bedrock tested in the
vicinity of monitoring well, BH11 is in the order of 3.8x10°. The permeability of the
argillite bedrock in the vicinity of well BH5 was in the order of 4.4x10® m/s. The
permeability of the argillite bedrock tested in the vicinity of BH4 during the previous
investigation (Ref [1]) was 4.8x10° m/s. This result is at odds with field
observations made during the latest assessment.

Attempts were made to undertake a rising head test in the well BH11. However,
due to the relatively high permeability of the strata encountered, the standing
water level in the bore could not be lowered sufficiently to ensure an accurate test
result. Therefore a falling head test was undertaken. The water used was
pumped from the well following the completion of sampling. The standing water
level was then allowed to stabilise before the re-introduction of the water for the
permeability test. The aquifer in the well BH11was encountered and screened in
sandstone. The permeability recorded is considered to be consistent with that
expected in a highly fractured, sandstone strata.

The BH5 test was conducted over a relatively short period of time in comparison to
the total recovery and did not achieve the recommended level of groundwater
recovery. However, given the slow recovery time of the bore, it is not considered
that shortfall in data collection would be likely to significantly alter the permeability
test result calculated for this monitoring well. A review of the data collected
indicated that the well recovery rate appeared to have largely stabilised at the time
the test was ended. Therefore, extrapolation of the data is not considered to
create significant uncertainty in the reported result. The limited period of the test
was necessitated by equipment failure in the field, associated with faulty seals on
the data logger employed. The aquifer in the well BH5 was encountered and
screened in argillite bedrock. The permeability recorded is considered to be
consistent with that expected in a slightly fractured, argillite strata.

Given the limitations associated with the permeability data collected to date, it is
recommended that the above permeability results be used as indicative values
only. If more accurate data is required for detailed design purposes, a more
rigorous testing schedule for permeability should be adopted.

7 INTERPRETATION AND DISCUSSION
71 HYDROGEOLOGICAL CONDITIONS
7.1.1 SITE GEOLOGY

The geology of the site can be summarised from the Dorrigo — Coffs Harbour
1:250000 Geological Series Sheet SH 56-10 and 11 as follows:

e The site is in an geological zone predominantly classified as:
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e Pl - Greywacke, slate, siliceous argillite, pebbly mudstone.

e Within this main classification is a small zone at the northern end of the site
classified as;

e Ts - Conglomerate, greybilly, sandstone and claystone.

The main geological feature associated with the site is the Mihi Fault which begins
approximately 10km north-east of the site and extends diagonally past the eastern
side of the site. The fault passes close to the south of the site, possibly crossing
the site at the southern or upper extremity, in the vicinity of BH9.

7.1.2 SITE TOPOGRAPHY

The site topography can be divided into two (2) distinct sections. The southern or
upper section which is steep and heavily vegetated, and the northern or lower
section which is more gently sloping and consists of open paddock. The division
between the sections is generally defined by the fence line in the vicinity of the
location of BH12, running east-west approximately through the centre of the site.
The lower or northern portion of the site is further defined by a ridge running east-
west at the northern extremity.

An intermittent waterway (dry creek) flows from west to east through the site
toward the Gara River, concentrating runoff from the site and the sites immediately
to the north and west. The creek is located north of the position of BH5 at the toe
of the ridge. No flow was noted in the creek and it was not sampled as part of this
assessment.

The nearest permanent watercourse is the Gara River, which is a fresh water
environment. The Gara River is located within the Macleay River Catchment Area.
The Department of Natural Resources rates water source and cumulative stress
as high within the river, with summer extraction demand regularly exceeding
available flows in November (Ref [6]), indicating that minimal recharge from
groundwater inflows is likely to be occurring.

7.1.3 GROUNDWATER SURVEY

Groundwater monitoring wells were installed into the bedrock aquifer in five (5)
additional bores (BH9 - BH13) during this investigation. A summary of the details
of the additional monitoring wells is presented in Table 2.
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Table 2 Piezometer Summary
Bore No. E N (m,ITALHD) Scree(r:nI)Jepth
9 383128.77 6618697.86 1014.03 53.5-59.5
10 383470.84 6618809.06 993.78 41.0-47.0
11 383204.64 6619230.01 977.58 30.0-36.0
12 383558.08 6619122.94 969.79 34.0-40.0
13 383488.09 6619373.36 961.70 16.0-22.0

Details of the two (2) existing wells BH4 and BHS, monitored as part of this
assessment are presented in the January, 2007 report (Ref [1]).

Standing groundwater was encountered in all bores and the results are presented
in Table 3.

Table 3 Gauged Groundwater Depths

Screen
_ GW Depth Depth (m)
Bore No RL Stickup from top of GWRL
. (m AHD) (m) pipe Below (m, AHD)
(m) ground
level

4 954.11 0.74 6.35 6.0-18.0 947.76
5 953.13 0.75 5.27 3.6-9.5 947.86
9 1014.03 0.95 46.7 53.5-59.5 967.33
10 993.78 0.67 37.0 41.0-47.0 956.78
11 977.58 0.72 28.0 30.0-36.0 949.58
12 969.79 0.62 21.3 34.0-40.0 948.49
13 961.70 0.60 13.3 16.0-22.0 948.40

Survey data from Hawkins Hook & Co site survey report May 2007 (Appendix F).
RL = reduced level
AHD = Australian Height Datum

Gauging of the standing groundwater levels allowed the groundwater flow direction
to be interpolated, based on contours of hydraulic equipotential. Based on this
data, the groundwater flow in the upper or southern section of the site is generally
assumed to be toward the north-north east, whereas in the lower or northern
section of the site flow is assumed to be more directly north-east.
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Groundwater is assessed as likely to be leaving the site in a predominantly north
easterly flow direction, towards the Gara River, close to the location of BH4. The
direction of the groundwater flow on the site is represented on Drawing 1,
Appendix A.

7.1.4 HYDRAULIC GRADIENTS

The gauging of the groundwater levels allowed the gradient of the groundwater in
each section of the site. Table 4 presents the groundwater hydraulic gradient
results.

Table 4 Groundwater Hydraulic Gradient Results
Site Section GW RL (High) GW RL (Low) Distance Gradient (m/m)
Upper 967.33 (BH9) 948.49 (BH12) 600m 3.14 x 107
Lower 948.49 (BH12) 947.76 (BH4) 485m 1.51x 107
7.1.5 AQUIFER CHARACTERISATION

A trilinear plot of water chemistry of the samples is presented in Drawing 2,
Appendix A to aid the assessment of groundwater geochemistry. Based on the
results of the plot, a summary of the groundwater geochemistry on the site is
presented in Table 5.

Table 5 Groundwater Geochemistry
Bore No. Water Type Classification
Ca+ Mg, Na + K
4 Bicarbonate
HCO;, Cl + SO,
Ca+ Mg, Na + K
5 Sulfate
Cl + SO4 HCO4
Ca+ Mg, Na + K
9 Chloride
Cl+ 804 HCO;
Ca+ Mg, Na + K
10 Calcium/Chloride
Cl+ 804 HCO;
Ca+ Mg, Na + K
11 Bicarbonate
Cl+ 804 HCO;
Ca+ Mg, Na + K
12 Bicarbonate
HCO,, Cl + SO,
Ca+ Mg, Na + K
13 Bicarbonate
HCO,, Cl + SOy
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The above results indicate that the aquifer in the southern or upper section of the
site, which is contained within the ridgeline, is predominantly a chloride water type.

In the lower or northern section of the site, the flatter topography means that the
water is more likely to be influenced by influx of other water types from up gradient
or south-west of the site. All groundwater sampled in this section of the site was
predominantly a bicarbonate water type, except for the water in well BH5.

The water sampled in well BHS only was a sulphate water type. BH5 is the well
closest to the toe of the ridge at the northern extremity of the site. Based on field
observations, this well had a significantly lower recovery rate than the other wells
on the site following purging. The groundwater purged was also visually more
turbid.

A review of the borelogs shows that well BHS is screened in the argillite bedrock
whereas well BH11, higher up the site to the south-west, is screened in sandstone.
However, other wells screening the argillite had significantly higher recovery rates
than BHS5. A possible reason for the lower recovery observed in BH5 is the layer
of mudstone, which was identified in BH5 immediately above the level of the
argillite, but was not identified in the other bores.

The topography encountered suggests that groundwater is likely to flow
predominantly from the north west toward this point on the site, given the close
proximity of the ridge. This flow is in the opposite direction to the general
groundwater flow direction for the maijority of the subject site.

As a result, it is considered likely that the water sampled from BH5 is
representative of, or is being impacted upon, by a separate aquifer to that of the
majority of the site, flowing from the north back toward the low point of the site in
the vicinity of BH4. Based on the limited number of wells in this section of the site,
groundwater flow direction could not be accurately interpolated. However, the
estimation of groundwater flow direction, based on the available data and the
observed topography, is considered to give a valid representation of the flow
direction in the northern section of the site.

7.1.6 AQUIFER GEOCHEMISTRY

Flowpaths through the argillite bedrock are expected to be restricted to some
fractures and bedding-plane separations. Unweathered rock can contain readily
soluble minerals if they are part of the rock composition. The water flowing
through the rock has a longer residence time because of lower permeabilities and
the slower flow rate allows longer contact with soluble minerals. The permeability
is shown to be several orders of magnitude less than that for the sandstone and
the residence time is likely to be in the order of years. Groundwater in passing
through the sedimentary argillite bedrock would therefore be expected to have
higher dissolved solids than water discharging from the sandstone or highly
weathered argillite layers.
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In addition to the analyses of the ion concentrations used to characterise the
groundwater types encountered on the site, several other chemical groundwater
quality parameters were assessed in accordance with the list provided in the
required scope of works.

A brief discussion of each of these parameters and their potential effects on the
groundwater quality on the site follows:

7.1.6.1 AMMONIA

Ammonia is a basic industrial chemical, a soil nutrient and a common product of
human and animal wastes. Other natural sources of ammonia are lightning,
volcanic activity and decomposition of plant material. Ammonia is very soluble in
water, the solubility being around 100 000mgL (Ref [4]). Although the ammonia
concentration in BH5 was slightly greater (<109%) than the NHNRC and NRMMC
2004 drinking water guidelines, the overall concentration of ammonia across the
aquifers encountered could be considered as low, given the high potential for
solubility.

7.1.6.2 CHLORIDE AND SULPHATE

Chloride is a monovalent anion and one of the major ions used to characterise
groundwater quality. Sulphate is a divalent anion which is also used to
characterise groundwater quality. The relatively high concentration of both ions
detected in groundwater on the site is considered likely to be as a result of the
long residence time of the groundwater within the predominantly argillite bedrock
and the solubility of the chemical constituents of the rock.

7.1.6.3 CHLOROFORM

Chloroform is a chlorinated alkane. Chlorinated alkanes such as chloroform are
formed as a by-product of the chlorination of water and waste water. Chloroform
has limited use as a fumigant for foods and seeds. Chloroform has a negligible
rate of hydrolysis, slow biodegradation and negligible photodegradation. The main
route of loss of chlorinated alkanes from water is by evaporation (Ref [4]).
Chloroform was detected in very low concentrations in two (2) wells, BH9 and
BH11. The wells are on opposite sides of the site and do not have the same
geochemical characterisation. Therefore, an apparent source of the chloroform
detected was not noted. Given the large volumes purged prior to sampling of the
wells, it is not considered likely that the chloroform detected is from a source
introduced by the sampling methods. Despite a potential source of the chloroform
being unknown, the chloroform detected is not currently considered to be
significant given the low concentrations.

Maunsell Australia Pty Ltd
Hydrogeological Investigation l'. RC A
Proposed Armidale Landfill
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7.1.6.4 PHENOLS

Phenols are a common by-product of refining or treatment of fossil fuels. They are
commonly used as a raw material in the manufacture of organic products including
phenolic resins, salicyclic acid, pentachlorophenol, bisphenol-A (for
polycarbonates and epoxy resins), aniline, alkyl phenols and cyclohexanol (for
nylon and other fibres). They are also used as a household and industrial
disinfectant (Ref [4]). Phenols have been detected in BH5 in both monitoring
events undertaken to date. The concentrations detected in BHS do not exceed the
site guidelines and are falling. No likely source of phenols was observed in the
vicinity of BH5. Contamination of the well due to drilling is not considered to be a
likely source as the phenols were detected over several months and the bore has
been subjected to repeated rigorous development.

7.1.6.5 TOoTAL ORGANIC CARBON

Unless water is re-aerated efficiently such as by turbulent flow, it rapidly becomes
depleted in oxygen and will not therefore support higher life forms. In addition to
the micro-organism-mediated oxidation of organic matter, oxygen in water may
also be consumed by the bio-oxidation of nitrogenous material and by the
chemical or biological oxidation of chemical reducing agents. The degree of
oxygen consumption by micro-organism-mediated oxidation of organic carbon in
water is called the biochemical oxygen demand (BOD). An alternative method of
measuring water quality with regards to oxygen concentrations is the total organic
carbon (TOC) method. The TOC of a given water is generally measured by
oxidising the carbon present in the water and detecting the CO, produced

(Ref [7]). The available carbon reacts with oxygen molecules producing CO; as a
product. Therefore the amount of CO, produced is a direct measure of the organic
available for oxidation. TOC concentrations in water can be affected by the type of
vegetation supported, the climate and by domestic waste water releases. The
TOC concentrations detected in all wells is considered relatively low except for
BHS5. The TOC concentration in BH5 has risen markedly (740%) since measured
in October, 2006. No apparent reason for this rise was observed.

7.1.7 IMPACT OF SURROUNDING SITE USES

It is considered that potential exists for activities on the surrounding sites to impact
on the groundwater quality of the existing site. Further desktop and field
investigations into the background groundwater conditions of the adjacent sites
would be required to accurately assess the extent of any impact. Detailed desktop
and field investigation of the background groundwater conditions surrounding the
subject have not been included in this report as they are outside the proposed
scope of the assessment.

Maunsell Australia Pty Ltd
Hydrogeological Investigation l'. RC A
Proposed Armidale Landfill
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7.1.8 POTENTIAL GEOTECHNICAL CONSTRAINTS

RCA report 5929-002/1; Geotechnical and Hydrogeological Investigation,
Proposed Armidale Landfill, January, 2007 (Ref [1]) reported that one potential
geotechnical constraint at the site related to the possible presence of a fault on the
site with associated deeper weathered profile and fracturing. The drilling
conditions encountered are considered likely to be due to either a subsurface void
or a fault in the rock structure. The fault encountered could be part of the Mihi
Fault which passes close to the southern extremity of the site. Two (2) bores were
abandoned in the vicinity of BH9 due to loss of confining pressure as discussed in
Section 2. The effect to groundwater of the presence of the fault/subsurface void
cannot be established based on the amount of investigation undertaken to date. If
further assessment of the fault/subsurface void is required, it is recommended that
additional geotechnical and hydrogeological investigation be undertaken in the
vicinity of the feature.

8 RECOMMENDATIONS
8.1 GROUNDWATER MONITORING PROGRAMME

Recommendations with regard to the groundwater monitoring programme were
made in detail in the RCA report 5929-002/1 (Ref [1]). In summary, the report
recommends that groundwater monitoring/sampling be undertaken quarterly once
the landfill is operational and, where possible, this sampling should be undertaken
following significant rainfall events.

It is recommended that all wells be assessed again prior to the proposed
operations commencing, as the current data is not sufficient for accurate trend
analyses to be undertaken. It is considered to be particularly important to include
BHS5 in any such monitoring events, as the aquifer in this well is exhibiting
indicators of detrimental impacts from external sources.

Further desktop and field investigations of conditions on adjacent properties to the
site is also recommended prior to commencing the proposed site operations as it
is considered vital to establishing a defined baseline data set for the area.

It is recommended that during subsequent monitoring rounds, additional repeated
permeability testing be undertaken in wells BH5 and BH11 to verify the preliminary
results.

This report provides data which is supplementary to, and should be read in
conjunction with, the RCA report Geotechnical and Hydrogeological Investigation,
Proposed Armidale Landfill, January, 2007 (Ref [1]).

Maunsell Australia Pty Ltd
Hydrogeological Investigation l'. RC A
Proposed Armidale Landfill
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9 LIMITATIONS

This report has been prepared for Maunsell Australia Pty Ltd on behalf of
Armidale-Dumaresqg Council in accordance with the agreement with RCA Australia
(RCA). The services performed by RCA have been conducted in a manner
consistent with that generally exercised by members of its profession and
consulting practice.

This report has been prepared for the sole use of Maunsell Australia Pty Ltd on
behalf of Armidale-Dumaresqg Council for the specific purpose and the specific
proposed development described in the report. The report may not contain
sufficient information for purposes or developments other than that described in
the report or for parties other than Maunsell Australia Pty Ltd and Armidale-
Dumaresq Council. This report shall only be presented in full and may not be
used to support objectives other than those stated in the report without permission.

The information in this report is considered accurate at the date of issue with
regard to the current conditions of the site. The conclusions drawn in the report
are based on interpolation between boreholes or test pits. Conditions can vary
between test locations that cannot be explicitly defined or inferred by investigation.

Yours faithfully
RCA AUSTRALIA .

Crai 1 Dr Mark Allman
dironmental Scientist Manager of Geotechnical Services
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FRCA

AUSTRALIA

TEST BORE LOG
BORE No: BHO-LOCATION |

GECTECHNICAL  ENVIRONMENTAL PROJECT No: 5929
DATE: 16/4/07
CLENT:  Maunsell Australio Pty Ltd SURFACE LEVEL: Existing
PROJECT: Installotion of Monitoring Wells SHEET 1 of 2
LOCATION: Proposed Landfill, Armidale METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)
GROUND | SAMPLE | =~ | 2 DESCRIPTION
WATER SE| & -
DEPTH o b (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
0.5 §§§ TOPSOIL, Silty/Sandy, rock outcrops and boulders up to 0.5m in
" E = pdiameter and some grass roots
E = {Fractured ROCK (MUDSTONE), interspersed with extremely weathered
20E = rock lenses )
L o5 g : SANDSTONE, Sandy fragments and fines, dry, yellow/brown
~5.0
7.5
~10.0
o
o
Q
IS
3
[o]
2
125 i
(]
C
O
z
-15.0 15.0 L 1
__ T|ARGILLITE, dry, red/brown, small discrete rock fragments with
—| powdery fines
~17.5 -
- 20.0 | Becoming grey with depth, less fines
I \
—22.5 -
LOGGED: CW CHECKED: MA DATE: 16/5/07
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TEST BORE LOG

Aty BORE No: H9-LOCATIO
AUSTRALIA B ATION |
GEOTECHNICAL « ENVIRONMENTAL PROJECT No- 5929
DATE: 16/4/07
CLIENT:  Maunsell Australia Pty Ltd SURFACE LEVEL: Existing
PROJECT: Installation of Monitoring Wells SHEET 2 of 2
LOCATION: Proposed Landfill, Armidale METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)
GROUND | SAMPLE 1 &~ | 2 DESCRIPTION
WATER TESTING AND &I\E/ =
DEPTH a = (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
__ T |ARGILLITE, dry, red/brown, small discrete rock fragments with
. —|powdery fines
-27.5 -
g o —_—
—300 & o
= —
= —_
o J—
O
o fe —
L — .
® —
-325 § A
Z — o
- 35.0 -
- : 36—40m Minimal recovery
- 37.5 -
—~40.0 -
End Bore Hole BHS-Location 1 ot 41.0m
(no confining pressure in bore)
—42.5
~45.0
~47.5
LOGGED: oW CHECKED: MA DATE: 16/5/07




IERCA

TEST BORE LOG

CRS—TBL—-A4V—-002 /1

A | BORE NO:  BH9-LOCATION 2
iAUSTRALIA ION
GEOTECHNICAL » ENVIRONMENTAL PROJECT No: 5929
DATE: 16/4/07
CLIENT:  Maunsell Australia Pty Ltd SURFACE LEVEL: Existing
PROJECT: Installotion of Monitoring Wells SHEET 1 of 2
LOCATION: Proposed Landfill, Armidale METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)
GROUND | SAMPLE | £~ | & DESCRIPTION
WATER TESTING AND cE|l 2
DEPTH a = (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN}
§ éRock outcrops and boulders up to 0.5m in diameter overlying
= ] Fractured ROCK (MUDSTONE), with extremely weathered rock and
= Jclay, slightly moist, yellow/brown
2.0 =
o5 SANDSTONE, Sandy fragments and fines, dry, yellow/brown
5.0 . .
Becoming darker with depth
75
~10.0
o
o
3
c
3
<3
125 ¢
[
(1))
c
S
=z
~15.0
—17.5
—20.0
—22.5
Thick clay band 23-24m
LOGGED: CwW CHECKED: MA DATE: 16/5/07
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RCA TEST BORE LOG
BORE No:  BH9-LOCATION 2

AUSTRALIA

GEOTECHNICAL * ENVIRONMENTAL PROJECT No: 5329
DATE: 16/4/07
CLIENT:  Maunsell Australia Pty Ltd SURFACE LEVEL: Existing
PROJECT: Installation of Monitoring Wells SHEET 2 of 2
LOCATION: Proposed Landfill, Armidale METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)
GROUND | SAMELE I B~ | B DESCRIPTION
WATER BE| &
DEPTH [a) 5 (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
-{ SANDSTONE, Sandy fragments and fines, dry, yellow/brown
. _1ARGILLITE, dry, red/brown fines with discrete grey rock frogments_

-27.5 -
- 30.0 | No recovery >30m

- —

8 —_
325 9 -

5

8 End Bore Hole BH9-Location 2 at 33.0m

< (No confining pressure in bore)

[J]

c
-350 2
- 37.5
~40.0
425
- 45.0
~47.3
LOGGED: CW CHECKED: MA DATE: 16/5/07
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RCA TEST BORE LOG

. BORE : -
AUSTRALIA ORE No BHO-LOCATION 3
CEOTECHNICAL » ENVIRONMENTAL PROJECT No: 5929
DATE: 16/4/07
CLIENT: Mcunsell Australia Pty Ltd SURFACE LEVEL: 1014.03m, AHD
PROJECT: Installation of Monitoring Wells SHEET 1T of 3
LOCATION: Proposed Landfill, Armidale METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)
GROUND | SAMPLE | E~ | & DESCRIPTION BORE
WATER | TESTING AND| & E | & CONSTRUCTION
DEPTH o | (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
= JRock outcrops and boulders up to 0.3m in diameter —{pnerefe_.
— {overlying Backfifl
= JFractured ROCK (MUDSTONE), with extremely
1-5. —\weathered rock and clay, soft to firm clay
SANDSTONE, Sandy fragments and fines, dry, yellow/ o
- 2.5 brown E
o]
€35
O o
m v
~5.0
7.5
—10.0
125
- 15.0 g %
3 &
~17.5
) 20.0 |
"~ T|AGILLITE, dry, discreet fragments, red/brown and
| grey, occasional thin clay bands encountered
—22.5 -
LOGGED: CW CHECKED: MA DATE: 16/5/07
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TEST BORE LOG

i . B : -
GEOTECHNICAL » ENVIRONMENTAL PROJECT No: 5929
DATE: 16/4/07
CLIENT: Maunsell Australia Pty Ltd SURFACE LEVEL: 1014.03m AHD
PROJECT: Installation of Monitoring Wells SHEET 2 of 3
LOCATION: Proposed Landfill, Armidale METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)
GROUND | SAMPLE | T | = DESCRIPTION BORE
WATER | TESTING AND| 0, E | & CONSTRUCTION
DEPTH o~ | I | (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
— T IARGILLITE, dry, discreet fragments, red/brown ond
- —| grey, occasional thin clay bands encountered
-27.5 -
- 30.0 -
- 325 -
- 35.0 -
— s | §
J— . (o] (&}
PR o ]
m sl
- 375 -
- 40.0 -
- 42.5 -
- 45.0 -
- 475 -
LOGGED: CwW CHECKED: MA DATE: 16/5/07
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RCA TEST BORE LOG

- ‘ BORE : - '
AUSTRALIA ORE No BHO-LOCATION 3
GEOTECHNICAL » ENVIRONMENTAL PROJECT No: 5929
DATE: 16/4/07
CLIENT:  Maunsell Australia Pty Ltd SURFACE LEVEL: 1014.03m, AHD
PROJECT: Installation of Monitoring Wells SHEET 3of 3
LOCATION: Proposed Landfill, Armidale METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)
GROUND | SAMPLE | Z | & DESCRIPTION BORE
waTeR | TESTING AND| & E | & CONSTRUCTION
DEPTH A~ 5 (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
__ T |ARGILLITE, dry, discreet fragments, red/brown and ackfill
—|grey, occasional thin clay bands encountered
A S
. —|Becoming moist _§_
i - oltslord
525 - C518A[0°d
— O [e]
- O [e3ga
Q O
— (8] o g
— O O
O O - d
- SofFsdogd
55.0 _ C e O
-55.0_"V = 09 ENP 69
B - Shog e
L= O@ — 1 —O 2d
- o :g:ogc
— gb —0 710 59
o ) e cPege
~57.5 - g _g_ooc
_ o° :8:OOC
- OO :b:OOC
o ko) e P
— ge) o 44
~ 60.0 —
End Bore Hole BH9—Location 3 at 60.0m
-62.5
- 65.0
-67.5
~70.0
~72.5
LOGGED: CW CHECKED: MA DATE: 16/5/07
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RCA | TEST BORE LOG

BORE No:
AUSTRALIA BHIO
CEOTECHNICAL » ENVIRONMENTAL PROJECT No: 5929
DATE: 17/4/07
CLIENT: Maunsell Australia Pty Ltd SURFACE LEVEL: 993.78m, AHD
PROJECT: Installation of Monitoring Wells SHEET 1 of 2
LOCATION: Proposed Landfill, Armidale METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)
GROUND | SAMPLE | £~ | & DESCRIPTION BORE
WATER | TESTING AND| & E | & CONSTRUCTION
DEPTH o | 5 (SOIL. TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN}
CLAY, firm to stiff, slightly moist, orange/brown
7.2 I
SANDSTONE, extremely weathered, Sandy fragments c
and fines, dry, yellow/brown, becoming less s_
weathered with depth 53
=25 m
~- 5.0
—7.5
—10.0
-12.5
% g
O 8]
o4 O
ial s}
~15.0
16.0L
- _IARGILLLITE, dry, discrete fragments with powdery
— . [fines, grey
-175 -
~20.0 .
2201 — -
— . |ARGILLTE, interbedded layers, dry, yellow/brown and
~22.5 . —|grey
LOGGED: CW CHECKED: MA DATE: =~ 16/5/07
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AUSTRALTA

GEOTECHNICAL » ENVIRONMENTAL

CLIENT:
PROJECT:

Maunsell Australia Pty Ltd
Installotion of Monitoring Wells SHEET 2 of 2
LOCATION: Proposed Londfill, Armidale

TEST BORE LOG
BORE NoO: BHIO

PROJECT No: 5929
DATE: 17/4/07
SURFACE LEVEL: 977.58m, AHD

METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)

GROUND | SAMPLE | £~ | B DESCRIPTION BORE
WATER | TESTING AND} B, E | CONSTRUCTION
DEPTH o 5 (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
_ T |ARGILUTE, dry, discreet fragments, red/brown,
—|occasienal thin cloy bands encountered
~27.5 -
L 30.0 30.0 | = .
__ T IARGILLITE, dry, discreet fragments with powdery fines,
—lgrey
T T g
3} 3]
- —_ 5] o
- 32.5 - © @
~ 35.0 -
~37.5 -
- S
- =
_ to
- 40.0 - o3
41.0 - 08 gog
_V_ - 0 o
—_— o OO OOC
s o0 059
— 0O FET0 59
~42.5 - o0 :S:ooc
— (P EvT989
— & 1o & d
—_ Co ¢-O— 8
— Oo) _‘_‘_Ogc
— OoI-~—10 - ¢
_ 060F—94
— 45,0 - OO:g:OOC
O 4o~ O
- 0 FE 2054
- o910 7 d
R OO OOC
- juge) 07 d
475 End Bore Hole BH10 at 47.0m
LOGGED: CwW CHECKED: MA DATE: 16/5/07




CRS—TBL—A4V-002/1

TEST BORE LOG
BORE No: BHII

GEOTECHNICAL » ENVIRONMENTAL PROJECT No: 5929
DATE: 17/4/07
CLIENT: Maunsell Australia Pty Ltd SURFACE LEVEL: 993.78m, AHD
PROJECT: Installation of Monitoring Wells SHEET 1 of 2
LOCATION: Proposed Landfill, Armidale METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)
GROUND | SAMPLE | =~ 2 DESCRIPTION BORE
WATER | TESTING AND| & E | & CONSTRUCTION
DEPTH o | 5 (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
CLAY, firm to stiff, slightly moist, orange/brown,
interbedded with bands of extremely weathered
rock
S
'c
- 2.5 < S_
~|SANDSTONE, extremely weathered, dry, Sandy rock 53
fragments with sandy fines, yellow/brown, becoming mn
less weathered with depth
= 5.0
—7.5
—10.0
-12.5
g g
O (8]
O o
o i)
~15.0
~17.5
~20.0
—22.5
LOGGED: CW CHECKED: MA DATE: 16/5/07
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RCA TEST BORE LOG

AUSTRALIA BORE No:  BHII

GEOTECHNICAL v ENVIRONMENTAL PROJECT No: 5929
DATE: 17/4/07
CLIENT: Maunsell Australia Pty Ltd | SURFACE LEVEL: 977.58m, AHD
PROJECT: Installation of Monitoring Wells SHEET 2 of 2
LOCATION: Proposed Landfill, Armidale METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)
GROUND | SAMPLE | £~ | & DESCRIPTION  BORE
WATER | TESTING AND| & E | & CONSTRUCTION
DEPTH o 7 (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
~1SANDSTONE, extremely weathered, dry, Sondy rock
fragments with sandy fines, yellow/brown, becoming
less weathered with depth
-27.5 2
-
o]
D O
mw
OO OOC
o o
- 30.0 OO OOC
31.0 OO OOC
V Ol- 0 - d
par—a O —E~©C
OC) —O.—Ooc
CEO :LD:OEC
10 59
~32.5 e o £
oo
60 EBT0 49
o L-1P 59
O 10 - @
o _ ¢ _1-0O
Clme10 — g
o (o1 0O
CICoJ0 A d
- 35.0 agey mim oige
%o 094
. On /‘\O/'
End Bore Hole BH11 at 36.0m
=37.5
~40.0
—42.5
~45.0
- 475
LOGGED: CW CHECKED: MA DATE: 16/5/07
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RCA

AUSTRALIA

CGEOTECHNICAL ¢ ENVIRONMENTAL

CLIENT:
PROJECT:

Maunsell Australia Pty Lid

Installation of Monitoring Wells
LOCATION: Proposed Landfill, Armidale

TEST BORE LOG
BORE No: BHI2

PROJECT No: 5929
DATE: 18/4/07
SURFACE LEVEL: 969.79m, AHD

SHEET 1 of 2
METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)

GROUND SAMPLE El 2 DESCRIPTION BORE
WATER | TESTING AND| o, E | & CONSTRUCTION
DEPTH o = | (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
CLAY with occasional rock fragments, firm slightly
moist, yellow/brown and grey
2
. ‘c
| SANDSTONE, extremely wecthered, Sandy fragments 2=
L95 f . ; c©
with powdery fines, dry, grey/brown, becoming less o ©
weathered with depth Bvn
- 5.0
—7.5
~10.0
- 125 < %
] =
st il
—15.0
~17.5
—20.0
~22.5
LOGGED: CW CHECKED: MA DATE: 16/5/07
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AUSTRALITA

GEOTECHNICAL ¢ ENVIRONMENTAL

CLIENT:
PROJECT:

Maunsell Australic Pty Ltd
Installation of Monitoring Wells
LOCATION: Proposed Landfill, Armidale

TEST BORE LOG
BORE No: BHI2

PROJECT No: 5929

DATE: 18/4/07
SURFACE LEVEL: 969.79m, AHD
SHEET 2 of 2

METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)

GROUND | SAMPLE 1 Z | E DESCRIPTION BORE
WATER |TESTING ANDI B € | & CONSTRUCTION
DEPTH ) 7 (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
| SANDSTONE, extremely weathered, Sandy fragments
with powdery fines, dry, grey/brown, becoming less
weathered with depth
~27.5
g e
8] 8]
g o]
) M
-30.0 30,0
_ T |ARGILLITE, dry, discrete fragments, hard rock with
—ipowdery fines, grey
= 2
— ‘c
R S_
- B
o m o
— o0 ©59
L= o o~ d
(o] o
—_— OO OOC
35.0 T oY mvom Pt
~ 35.0 — OO :o—OOC
= - ofFo-do~qg
R— O ¢<_]1" 0
— .. C‘_ﬂp ) 10 =4
— % :Q:ogc
o & EmT0 G4
375 - 02¢3T00
— O 51O
o980 <@
— o ¢v--0o
— O o400 - @
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GECTECHMICAL » ENVIRONMENTAL

CLIENT:
PROJECT:

Maunsell Australic Pty Ltd
Installation of Monitoring Wells SHEET 1 of 1
LOCATION: Proposed Landfill, Armidale

TEST BORE LOG

BORE No: BHI3

PROJECT No: 5929
DATE: 18/4/07
SURFACE LEVEL: 961.7m, AHD

METHOD OF ADVANCE: Pneumatic DHH
(Down Hole Hammer)

GROUND | ooAMPLE | E~| & DESCRIPTION BORE
WATER | TESTING AND| & € | & CONSTRUCTION
DEPTH a™~” 5 (SOIL TYPE, STRENGTH, MOISTURE, COLOUR, ORIGIN)
CLAY, stiff, dry to slightly moist, red/brown
SANDSTONE, extremely weathered, Sandy fragments
with sandy fines, dry, yellow/brown, becoming less o
weathered with depth b=
~2.5 2
C T
DO
m v
- 5.0
7.5
g g
O Q
=] o]
aa] o
~10.0
12.0 [y
L 195 — . JARGILLITE, dry, discrete fragments with powdery fines,
’ dry, grey
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SYMBOLS INDEX SHEET

This sheet should be read in conjunction with all test
hole log sheets and any idealised geological sections.

RCA

AVISTRALILZ

SOIL SYMBOLS GECTECHNICAL * ENVIRONMENTAL
Primary Components

Clay § % § % Topsoil E Biturnen

Silt D Peat/Organic D Concrete/
s - Soil N road pavement
Sand Cobbles/boulders ;3888% Fill
(>60mm in size)
Gravel [ronstone gravel,

laterite

Secondary Components

[o3uge]
Clayey | ] Silty Sandy QOQOE Gravelly

NOTE: Primary soil component shown in capitals and preceded by secondary components.
Minor components noted in description. Far example Sandy CLAY, with some gravel. The
main component is clay with secondary sand and minor gravel. Laboratory classification
testing should be undertaken where quantitative soil description is required.

ROCK SYMBOLS

Sedimentary l[gneous
VvV Volcanic
Claystone % Conglomerate VY Vv Y (fine groined—bosalt)
T U7 Ssiltstone - Coal torut) Plutonic .
] e e . (coarse grained—granite)
— — — -] Shale/Laminite ; | ; | ; I Limestone Metamorphic
T Low grade
(slate, schist)
Sandstone
High grade
(gneiss, quartzite)
SYMBOLS
Testing and Sampling
D Disturbed sample PP Pocket penetrometer value (kPa)
B S Shear vane, peak undrained
Sui: tsor;p(ljet 1 I v shear strength (kPa)
ndisturbed tube sample . .
Us0 (50mm diometer) O Paoint load test (axial)
SPT Standard penetration test ® Point load test (diametrical)
N SPT blows per 300mm PID Photoionisation detector reading (ppm)
(note: comments regarding odour
R SPT refusal are based aon olfactory evidence)
Groundwater
v Groundwater level at time of — <« \Water outflow (loss)
- measurement
[ — Water inflow (make) (Ow—— Seepage

Groundwater levels unless otherwise indicated refer to the level of free water encountered in
the bores or test holes at the time of measurement. The actual groundwater level may differ
depending on material permeability, climate, tides etc.

ERS—SIS-001/1

v
(o2
(o3
n

Well Construction
‘ E ‘ Screened interval Eé Filter zone N M Hole collapse

H H Bentonite seal rl_r Lockable caver

Sheet 1 of 1
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GENERAL SOIL DESCRIPTION SHEET RCA

This sheet should be read in conjunction with all test
hole log sheets and any idealised geological sections.

SOIL DESCRIPTION

Descriptive Terms

Cohesive —

Granular —
Dry -
Moist -

Wet -

Cemented —

SOIL GRAIN SIZE

ALISTRALILA

GECTECHMICAL = ERNIROMNMEMNTAL

Soils that exhibit cohesion or bonding between particles (ie clay, silt).

Soils that have little cohesion or bonding between particles (ie sand, gravel).

Looks and feels dry. Dry cohesive soils are hard, friable or powdery and
dry granular soils are cohesionless and free running.

Soil feels cool and looks dark in calour. Moist cohesive soils can be
moulded and moist granular soils tend to cohere.

Free water present.

Secondary bonding between soil particles. Weakly cemented soils are easily

broken up by hand.

CLAY SILT SAND CRAVEL COBBLES | BOULDERS
Fine | Medium| Coarse Fine | Medium| Coarse
0.002mm 0.06mm 0.2mm 0.6mm 2mm Bmm 20mm 60mm 200mm

SOIL STRENGTH

Consistency of Cohesive Soils'

Density of Granular Soils?

Pocket Penetrometer
Term Value Field Guide Term Density Index (%)
(kPa)
Very soft <25 Surface Penetrated by fist Very loose <15
Soft 25-50 Easily penetrated by Loose 15-35
thumb
Firm 50-100
I Penetrated by thumb with Medium dense 35-65
Stiff 100-200 effort
Indented by thumb -
Very stiff 200-400 y thu Dense 65-85
Surface only marked by
Hard >400 thumbnail Very dense 85-100

NOTE: 1. Consistency can be assessed based on insitu testing or laboratory testing on undisturbed
samples. Undrained shear strengths can be estimated from field pocket penetrometer
values by dividing by 2. Quantification of undrained shear strength should be based on
insitu or laboratory testing.

2. Density can only be assessed on the basis of insitu testing

SOIL_ORIGIN
Weathered in Place

Soils

Residual soil

Extremely weathered —

material

Transported Soils

Alluvial saoil
Slopewash soils
Aeolian soils
Lacustrine soils
Marine soils
Slide debris

Fill

Rock completely braken down to soil, no rock structure visible.

Rock predominantly broken down to soil with some relict rock
structure present.

Deposited
Deposited
Deposited
Deposited
Deposited
Deposited
Deposited

by streams and rivers.

on slopes by gravity and sheet flow.
by wind.

in lakes.

in bays, beaches and estuaries.

by mass movement (colluvium).

by man. Sheet 1 of 1
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GENERAL ROCK DESCRIPTION SHEET |!RCA

This sheet should be read in conjunction with all test
hole log sheets and any idealised geoclogical sections. [RALIA

The following rock description is intended for the geotechnical logging of diamond drill core
and is also applicable for the mapping of natural exposures and cuttings.

In most rocks the presence of defects and the effects of weathering have a significant
influence on the engineering behaviour of the rock mass.

The term rock substance refers to the description of material characteristics such as rock
type, grain size, colour, strength and weathering.

The term rock massrefers to the properties of the overall rack mass/body and involves
description of defects (discontinuities or fractures in the rock substance such as joints, faults
bedding partings etc), weathering and structure.

ROCK SUBSTANCE — DESCRIPTIVE TERMS

Rock name Simple rock names are used rather than precise geoclogical classifications.
ls (50) : Point load strength index.

Grain size/ The grains of a rock can be described in terms of size (mm) and shape
type on the basis of appropriate terms used in the General Soil Description

Sheet. Where identified, individual minerals should be described.

Strength : Strength is estimated on the basis of tactile appraisal and confirmed by
point load strength testing where shown. The rock strength description
refers to the strength of the rock material and not to the strength of the
rock mass which may be considerably weaker due to the effect of rock
defects. Unconfined compressive strength testing should be undertaken
where rock strengths need to be quantified.

Field Guide
Term Symbol 11,(50) MPa (The core refers to 150mm long x 50mm dia. sample)
Ext[inv\wlely EL <0.03 Soil strength property description appropriate
Very Low VL 0.03-0.1 | May be crumbled in the hand. Sandstone is 'sugary' and friable.
The core may be broken by hand and easily scored with a
Low L 0.1-0.3 knife. Sharp edges of core may be friable and break during
handling.
Medium M 0.3-1.0 The core may be_broke_‘n by hand with considerable difficulty.
Readily scored with knife
High H 1.0-3.0 The core cannot be br(_)ken py unaided hands, can be slightly
scratched or scored with knife.
. The core may be broken with hand held hammer.
Very High VH 3.0-100 1 ~3hnot be scratched with knife.
Extremely The core is difficult to break with hand held hammer. Rings
- EH >10.0 .
High when struck with hammer.

*[s (B0) = Point load strength index

Weathering

Term Symbol Definition
Extremely EW The rock exhibits soil-like properties though the texture of the
Weathered original rock is still evident.

Highl Limonite staining or colour change affects the whole of the
Wea?he):e d HW rock mass. Signs of chemical or physical decomposition

is evident throughout the whole of the rock mass.

Moderately MW Staining extends throughout the whole of the rock mass and
Weathered the original colour is no longer recognisable.

Slightly SwW Partial staining or decolouration of the rock mass, usually by
Weathered limonite, has taken place.

Fresh F Rock mass unaffected by weathering.

The assignment of rock weathering terms is subjective and is used for
identification purposes only

Sheet 1 of 2
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GENERAL ROCK DESCRIPTION SHEET RCA

This sheet should be read in conjunction with all test
hole log sheets and any idealised geological sections. STRALIA

C—E-ﬁ*"" NI":-.' * EMVIRONAAL \I'l-’L

ROCK MASS — DESCRIPTIVE TERMS

Defects : Defects are fractures in the rock mass and include joints, faults, shear planes,
cleavages and bedding partings. Description of defects is important as defects
generally contral the overall engineering behaviour of the rock mass.

Defect spacing refers to the degree of fracturing or spacing of all natural fractures.
Artificial fractures induced by drilling, boxing or transport of rock core are not
included in the defect spacing log. The delineation of artificial fractures is subjective.

Defect Description

Type

Shape

Roughness :

Infill

Orientation
Dip
Strike

Parting (along rock layering/bedding)

Joint (across rock layering/bedding)

Shear (zone or seam of rock movement resulting in crushing/fracturing)
Clayey seam (infilled or extremely weathered layer)

Vein (secondary mineralisation along a fracture)

Planar

Curved

Undulose/Stepped

Irreqular

Rough

Smooth

Striated (slickenside, indicative of shear movement)

Clean (defect surfaces clean)

Stained (surfaces stained by limonite (iron—oxide) or similar)
Veneer (thin surface coating <1mm thick)

Coating (surface coating 1Tmm—5mm thick)

Seam (5mm—100mm thick)

Zone (>100mm  thick)

of defects is described relative to the horizontal.

the maximum angle of a defect plane relative to the horizontal surface

orientation relative to magnetic north of the line of intersection of a defect
plane and the horizontal surface

Structure refers to larger scale rock mass features such as bedding, folding,
lineation and flow banding etc. Where no structure is discernible the term
massive is used.

In Sedlmentory rocks the following terms can be used to describe the
spacing of bedding/stratification.

Term Spacing of Bedding (mm)
Laminated <20
Thinly bedded 20-200
Medium bedded 200-600
Thickly bedded 600—2000
Very thickly bedded >2000

Sheet 2 of 2
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Maunsell Australia Pty Ltd
Proposed Armidale Landfill
Armidale

JN5929-004/0, April 2007

|sample ID BH4 BHS BH9 BH10 BH11 BH12 BH13
|Date 20/04/2007 | 20/04/2007 | 18/04/2007 | 19/04/2007 [ 19/04/2007 | 19/04/2007 | 19/04/2007
Sample Purpose PQL | 95% Fresh *| 'Baseline Baseline Baseline Baseline Baseline Baseline Baseline
Sample Appearance Mod turbid { Mod turbid Clear Clear St Turbid Clear Slt turbid
Sample collected by CW CW CW cw CW CcwW CW
|Physical Parameters ; . A i a3 R
|Fietd pH 7.61 7.71 7.54 7.71

pH {pH units) 6.77 6.74
Alkalinity. .- : AT R :
Hydroxide Alkalinity as CaCO3 1000 <1 <1
Carbonate Alkalinity as CaC0O3 1000 <1 <1
Bicarbonate Alkalinity as CaC03 1000 577 458
Total Alkalinity as CaCO3

DissolvedMajor Anions

Sulphate _ [ 7000 ] 149 1480 | 56 | 66 104 [ 8 [ 1ot

Calcium 1000 135 335 58 89 114
Magnesium 1000 52 254 68 49 44
Sodium 1000 178 655 75 103 122
Potassium 1000 1 5 8 <1 1
F 0.2
120
Nitrite 10 0.033 0.026 0.005 0.005 0.005 0.005 0.014
Nitrate as N 10 700 0.149 0.005 0.833 4.36 0.311 0.112 0.158
Nitrite + Nitrate as N 10 0.182 0.031 0.838 4.365 0.316 0.117 0.172
onic:Balance ki S g : i T : S
Total Anions (meq/L) 10 18.6 61.1 12.9 33 13.2 14.9 14.6
Total Cations (meqg/L) 10 18.8 66.2 12 33.3 13 15 14.8
lonic Balance (%) 10 0.53 3.94 3.63 0.42 0.88 0.3 0.05
Heavy:Metals e ¢ gasis S L v
Iron

Manganese
Non Metallic.Inorganics:,
Ammonia as N

Total Organic:Carbon
TOC

Phenols:ii i

Total Phenols

Fumigantg @ s !

2.2-Dichloropropane 5 <5 <5 <5

1.2-Dichloropropane 5 800 <5 <5 <5

¢cis-1.3-Dichloropropylene 5

trans-1.3-Dichloropropylene 5

1.2-Dibromoethane (EDB) 5

Halogenated Aliphatic: Compounds- S oy :
Dichlorodifluoromethane 50 <50 <50 <50 <50 <50 <50
Chloromethane 50 <50 <50 <50 <50 <50 <50

Vinyl chloride 50 <50 <50 <50 <50 <50 <50
Bromomethane 50 <50 <50 <50 <50 <50 <50
Chloroethane 50 <50 <50 <50 <50 <50 <50
Trichlorofiucromethane 50 <50 <50 <50 <50 <50 <50 <50
1.1-Dichloroethene 5 <5 <5 <5 <5 <5 <5 <5
lodomethane 5 <5 <5 <5 <5 <5 <5 <5
trans-1.2-Dichloroethene 5 <5 <§ <5 <5 <5 <5 <5
1.1-Dichloroethane 5 90 <5 <5 <5 <5 <5 <5 <5
cis-1.2-Dichloroethene 5 <5 <5 <5 <5 <5 <5 <5
1.1.1-Trichloroethane 5 270 - <b <5 <5 <5 <5 <5 <5
1.1-Dichloropropylene 5 <5 <5 <5 <5 <5 <5 <5
Carbon Tetrachloride 5 240 <5 <5 <5 <5 <5 <5 <5
1.2-Dichloroethane 5 1800 <5 <5 <5 <5 <5 <5 <5
Trichloroethene 5 <5 <5 <5 <5 <5 <5 <5
Dibromomethane 5 <5 <5 <5 <5 <5 <5 <5
1.1.2-Trichforoethane 5 6500 <5 <5 <5 <§ <5 - <5 <5
1.3-Dichloropropane 5 o1 <5 <5 <5 <5 <5 <5 <5
Tetrachloroethene 5 <5 <5 <5 <5 <5 <5 <5
1.1.1.2-Tetrachloroethane 5 <5 <5 <5 <5 <5 <5 <5
trans-1.4-Dichloro-2-butene 5 <5 <5 <5 <5 <5 <5 <5
cis-1.4-Dichloro-2-butene 5 <5 <5 <5 <5 <5 <5 <§
1.1.2.2-Tetrachloroethane 5 400 <5 <5 <5 <§ <5 <5 <5
1.2.3-Trichloropropane 5 <5 <5 <5 <5 <5 <5 <5
Pentachloroethane 5 80 <5 <5 <5 <5 <5 <5 <5
1.2-Dibromo-3-chloropropane 5 <5 <5 <5 <5 <5 <5 <5
Hexachlorobutadiene 5

<5 <5 <5 <5 <5 <5 <5

Halogenated Aromatic:Compounds'

<5 <5 <5 5 <5 5 <5

Chlorobenzene )

Bromobenzene 5 <5 <5 <5 <5 <5 <5 <5
2-Chlorotoluene 5 <5 <5 <5 <5 <5 <5 <5
4-Chlorotoluene 5 <5 <5 <5 <5 <5 <5 <5
1.3-Dichlorobenzene 5 260 <5 <5 <5 <5 <5 <5 <5
1.4-Dichlorobenzene 5 60 <5 <5 <5 <5 <5 <5 <5
1.2-Dichlorobenzene 5 160 <5 <5 <5 <5 <5 <5 <5
1.2.4-Trichlorobenzene 5 170 <5 <5 <5 <5 <5 <5 <5
1.2.3-Trichlorobenzene 5 10 <5 <5 <5 <5 <5 <5 <5

Trihalomethiane s L ; o
Chloroform 5 370 <5 <5 <] <5 6 <§ <5
Bromodichloromethane 5 <5 <5 <5 <5 <5 <5 <5
Dibromochloromethane 5 <5 <5 <5 <5 <5 <§ <5
Bromoform 5 <5 <5 <5 <5 <5 <5 <5

All results in ug/L

PQL = Practical Quantitation Limit.

A ANZECC 2000 95% Protection Level for Fresh Water

Guidelines in #alics are low level reliability guidelines

Total Phenolics guideline based on Phenot

Results shown in BOLD are in excess of the primary acceptance criteria: 95% Fresh

Page 10f 1

Groundwaler Resuits Summary

Prepared by: CW
Checked by: MA

RCA Australia.



Appendix D

Laboratory Certificates of Analysis



ALS Enuirunmentaﬁ

CERTIFICATE OF ANALYSIS

Client . ROBERT CARR & ASSOCIATES P/L Laboratory . Environmental Division Sydney Page D 1of9
Contact . MR CRAIG WELLINGS Contact : Victor Kedicioglu Work Order ' ES0705218
Address . PO BOX 175 CARRINGTON NSW Address . 277-289 Woodpark Road Smithfield NSW
AUSTRALIA 2294 Australia 2164
E-mail ! craigw@rca.com.au E-mail ! Victor.Kedicioglu@alsenviro.com
Telephone : 49029200 Telephone ! 61-2-8784 8555
Facsimile 1 49029299 Facsimile 1 61-2-8784 8500
Project 1 5929 Quote number : §Y1099/06 Date received 1 23 Apr 2007
Order number ! - Not provided - Date issued © 1 May 2007
C-0-C number ;202536 No. of samples - Received D7
Site -~ Not provided - Analysed D7

ALSE - Excellence in Analytical Testing

NATA Accredited Laboratory

This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic

A 825 signing has been carried out in compliance with procedures specified in 21 CFR Part 11.
N T This document is issued in Signatory Position Department
A A accor.da'.‘ce wuh.NATA s Ankit Joshi Inorganics - NATA 825 (10911 - Sydney)
accreditation requirements.
Celine Conceicao Spectroscopist Inorganics - NATA 825 {10911 - Sydney)
Ken Reid Manager Newcastle - NATA 825 (1656 - Newcastle)

Accredited for compliance with
ISO/IEC 17025.

WORE D NECOGMIERD Rassem Ayoubi Senior Organic Chemist Organics - NATA 825 (10911 - Sydney)

ACCREXNTATION
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Client . ROBERT CARR & ASSOCIATES P/L
Work Order . ES0705218
Comments

This report for the ALSE reference ES0705218 supersedes any previous reports with this reference. Results apply to the samples as submitted. All pages of this report have been checked and
approved for release.

This report contains the following information:

®  Analytical Results for Samples Submitted
®  Surrogate Recovery Data

The analytical procedures used by ALS Environmental have been developed from established internationally-recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In
house developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for
results reported herein. Reference methods from which ALSE methods are based are provided in parenthesis.

When moisture determination has been performed, results are reported on a dry weight basis. When a reported ‘less than' result is higher than the LOR, this may be due to primary sample
extracts/digestion dilution and/or insuffient sample amount for analysis. Surrogate Recovery Limits are static and based on USEPA SW846 or ALS-QWI/EN38 (in the absence of specified USEPA
limits). Where LOR of reported result differ from standard LOR, this may be due to high moisture, reduced sample amount or matrix interference. When date(s) and/or time(s) are shown bracketed,
these have been assumed by the laboratory for process purposes. Abbreviations: CAS number = Chemical Abstract Services number, LOR = Limit of Reporting. * Indicates failed Surrogate
Recoveries.

Specific comments for Work Order ES0705218
It has been noted that NO2 is greater than NOX (sample iD BHS5), however this difference is within the limits of experimental variation.
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Client . ROBERT CARR & ASSOCIATES P/L v
Work Order . ES0705218 Klx Enuiooremsndel
. Client Sample ID : | o BH11 BH12 . -BH13.
Analytical Results Sample Matrix Type / Description : WATER WATER WATER WATER " WATER
Sample Date / Time : 18 Apr 2007 19 Apr 2007 19 Apr 2007 19 Apr 2007 18 Apr 2007
15:00 15:00 15:00 15:00 15:00
Laboratory Sample 1D :
Analyte CAS number LOR Units ES0705218-001 ES0705218-002 ES0705218-003 ES0705218-004 ES0705218-005
EA005: pH . : SR o P T : A N
pH Value 0.01 pH Unit 6.82 6.79 6.84 6.74 6.74
ED037P: Alkalinity by PC Titrator : AL ' '
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mglL <1 <1 <1 <1 <1
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 <1 <1 <t
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/lL 219 274 388 547 458
Total Alkalinity as CaCO3 1 mg/L 219 274 388 547 458
EDO40F: Dissolved Major Anions . o R e R
Sulphate as S04 2- 14808-79-8 87 101
‘ED045G: Chiorids Discrete analyser. e e .
Chloride 16887-00-6 1.0 mg/L 76.6 120
EDO93F: Dissolved Major Cations . ' " A B
Calcium 7440-70-2 1 mg/L 339 89 114 114
Magnesium 7439-95-4 1 mg/L 118 49 43 44
Sodium 7440-23-5 1 mg/L 149 103 131 122
Potassium 7440-09-7 1 mg/L <1 1 1
'EGO20F: Dissolved Metals by [CP-MS:» i iyl o o D T e iy P S y
Manganese 7439-96-5 0.001 mg/L 0.350 0.047 0.042 0.068
Iron 7439-89-6 0.05 <0.05 <0.05 <0.05
_EK040P: Fluoride by PC Titrator. . . . = & il L s L N -
Fluoride 16984-48-8 0.1 mgil 0.2 0.2 0.2
EK055G: Ammoria as N by Discréte Analyser : s i L
Ammonia as N 7664-41-7 0.010 mg/L 0.111 0.131 0.108
“‘EK057G: Nitrite.as N by Discréte Analyser RISt R o
Nitrite as N 0.010 mgiL <0.010 <0.010 0.014
EKO058G:. Nitrate as N by Discrete Analyser. .. .. 7 .7 _ e, B
Nitrate as N 14797-55-8 0.010 mg/L 0.833 4.36 0.311 0.112 0.158
. EK059G: -NOX as N by Discrete Analyser " .~ C i e T T o
Nitrite + Nitrate as N 0.010 mg/L 0.833 4.36 0.311 0.112 0.172
ENO055: lonic Balance . - i G 5 oo T AR SRR L o
Total Anions 0.01 meg/L 12.9 33.0 13.2 14.9 14.6
Total Cations 0.01 meg/L 12.0 33.3 13.0 15.0 14.6
lonic Balance 0.01 % 3.63 0.42 0.88 0.30 0.05
EP005: Total:Qrganic Carbon (TQOC) R e 3 e ' "
Total Organic Carbon 1 mg/L 3 3 4 - §
[EP035G: Total Phenol by Discrete Analyser i SRR : g
Phenols (Total) 0.050 mg/L <0.050 <0.050 <0.050 <0.050

A Campbotl Brottrers Linited Company
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Client - ROBERT CARR & ASSOCIATES P/L
Work Order . ES0705218 ’
. Client Sample ID: |+ " ' BHY BH11 BH12 .
An a!y ti cal Results Sample Matrix Type / Description : WATER WATER WATER WATER
Sample Date / Time : 18 Apr 2007 19 Apr 2007 19 Apr 2007 19 Apr 2007 19 Apr 2007
15:00 . 15:00 15:00 15:00 15:00
Laboratory Sample ID :
Analyte CAS number LOR Units ES0705218-001 ES0705218-002 ES0705218-003 ES0705218-004 ES0705218-005
EP074D: Fumigants _ ER : ‘ A T i
2.2-Dichloropropane 594-20-7 5 gl <5 <6 <5 <5 <5
1.2-Dichloropropane 78-87-5 5 pgiL <5 <6 <5 <5 <5
cis-1.3-Dichloropropyiene 10061-01-5 5 gL <5 <5 <5 <5 <5
trans-1.3-Dichloropropylene 10061-02-6 5 pgit <5 <6 <5 <5 <5
1.2-Dibremoethane (EDB) 106-93-4 5  wgit <5 <5 <5 <5 <5
“EPO74E: Halogenated Aliphatic Compounds '/, 0 RN B s - B - D
Dichlorodifluoromethane 75-71-8 50 g/l <50 <50 <50 <50 <50
Chloromethane 74-87-3 50 pg/L <50 <50 <50 <50 <50
Vinyl chloride 75-01-4 50 pg/L <50 <50 <50 <50 <50
Bromomethane 74-83-9 50 pg/L <50 <50 <50 <50 <50
Chloroethane 75-00-3 50 pg/L <50 <50 <50 <50 <50
Trichlorofluoromethane 75-69-4 50 pg/l <50 : <50 <50 <50 <50
1.1-Dichloroethene 75-35-4 5 pg/lL <5 <5 <5 <5 <5
lodomethane 74-88-4 5 pglL <5 <5 <5 <5 <5
trans-1.2-Dichloroethene 156-60-5 5 pg/L <5 <5 <5 <5 <5
1.1-Dichloroethane 75-34-3 5 g/l <5 <5 <5 <5 <5
cis-1.2-Dichloroethene 156-59-2 5 g/l <5 <5 <5 <5 <5
1.1.1-Trichloroethane 71-55-6 5 g/l <5 <5 v <5 <5 <5
1.1-Dichioropropylene ) 563-58-6 5 ugll <5 <5 <5 <5 <5
Carbon Tetrachloride 56-23-5 5 g/l <5 <5 <5 <5 , <5
1.2-Dichloroethane 107-06-2 5 pglL <5 <5 <5 <5 <5
Trichloroethene 79-01-6 5 ugiL <5 <5 <5 <5 <5
Dibromomethane 74-95-3 5 pugil <5 <5 <5 <5 <5
1.1.2-Trichloroethane 79-00-5 5 gL <5 <5 <5 <5 <5
1.3-Dichloropropane 142-28-9 5 gL <5 <5 <5 <5 <5
Tetrachloroethene 127-18-4 5 pg/lL <5 <5 <5 <5 <5
1.1.1.2-Tetrachloroethane 830-20-6 5 pg/L <5 <5 <5 <5 <5
trans-1.4-Dichloro-2-butene 110-57-6 5 pg/L <5 . <5 <5 <5 <5
cis-1.4-Dichloro-2-butene 1476-11-5 5 ugiL <5 <5 <5 <5 <5
1.1.2.2-Tetrachloroethane 79-34-5 5 g/l <5 <5 <5 <5 <5
1.2.3-Trichioropropane 96-18-4 5 pugiL <5 <5 <5 <5 <5
Pentachloroethane 76-01-7 5 gL <5 <5 <5 <5 <5
1.2-Dibromo-3-chloropropane 96-12-8 5 ug/lL <5 <5 <5 <5 <5
Hexachlorobutadiene 87-68-3 5 ug/L <5 <5 <5 <5 <5
EP074F: Halogenated ‘Aromiatic Compounds’ - - gt : : o SR i i i e
Chlorobenzene 108-90-7 5 pag/L <5 <5 <5 <5 <5
Bromobenzene 108-86-1 5 ug/l <5 <5 <5 <5 <5

A Campbell Brothers Limiled Company



Page Number > 50f9

Client : ROBERT CARR & ASSOCIATES P/L
Work Order : ES0705218 '
. Client Sample 1D : [ ‘BH9- . BRI © BH11 BH12 ‘BH13
An aly t’cal Resul ts Sample Matrix Type / Description : WATER © WATER WATER WATER 'WATER
Sample Date / Time : 18 Apr 2007 19 Apr 2007 19 Apr 2007 19 Apr 2007 19 Apr 2007
15:00 15:00 15:00 15:00 15:00
Laboratory Sample 1D :

Analyte CAS number LOR Units ES0705218-001 ES0705218-002 ES0705218-003 ES0705218-004 ES0705218-005
EP074F: Halogenated Aromatic Compounds ‘" G b e ot A
2-Chlorotoluene 95-49-8 5 ug/lL <5 <5 <5 <5 <5
4-Chlorotoluene 106-43-4 5 g/l <5 <5 <5 <5 <5
1.3-Dichlorobenzene 541-73-1 5 o/l <5 <5 <5 <5 <5
1.4-Dichiorobenzene 106-46-7 5 puglL <5 <5 <5 <5 <5
1.2-Dichlorobenzene 95-50-1 5 ug/L <5 <5 <5 <5 <5
1.2.4-Trichlorobenzene 120-82-1 5 g/l <5 <5 <5 <5 <5
1.2.3-Trichlorobenzene 87-61-6 5 ug/lL <5 <5 <5 <5 <5
EP074G: Trihalomethanes: ... ...~ .. ... .. i . i e S o
Chloroform 67-66-3 6 <5 6 <5 <5
Bromodichloromethane 75-27-4 <5 <5 <5 <5 <5
Dibromochloromethane 124-48-1 <5 <5 <5 <5 <5
Bromoform 75-25-2 pg/L <5 <5 <5 <5 <5

“EP074S: VOC Surrogates T = e N ,
1.2-Dichloroethane-D4 17060-07-0 0.1 % 106 115 112 111
Toluene-D8 2037-26-5 0.1 % 97.3 107 102 101 98.7
4-Bromofluorobenzene 460-00-4 0.1 % 97.6 101 102 101 98.0

A Campbdelt Brothers Limiled Company
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Client . ROBERT CARR & ASSOCIATES P/L R
Work Order : ES0705218 Alw Emsroranmrial
. Client Sample ID : S BH4 . BH5 . . ..
An aly t’ cal Resul ts Sample Matrix Type / Description : WATER WATER
Sample Date / Time : 20 Apr 2007 20 Apr 2007
15:00 15:00

Laboratory Sample [D :

pr— CAS nambar Ton Uit ES0705218-006 ES0705218-007
EA005: pH B T pEneE i R — PR
pH Value 0.01 pH Unit 6.77 7.51
EDO037P: Alkalinity by PC Titrator . LR
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <i
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <i
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/l 577 826
Total Alkalinity as CaCO3 1 577 826

" EDO40F; Dissolved Major Anions .+ 77 i i
Sulphate as S04 2- 14808-79-8

. ED045G: Chloride Discreté analyser. .

16887-00-6

Chloride
EDO93F: Dissolved Major Cation

Calcium 7440-70-2
Magnesium 7439-95-4
Sedium 7440-23-5
Potassium 7440-09-7
EGO020F: Dissolved Metals by ICP-MS S
Manganese 7439-96-5
Iron

7439-89-6

‘EKO40P: Fluoride by PC Titrator” . -

Fluoride

16984-48-8

EK055G: Ammonia as N by Discrete Analyser

Ammenia as N

7664-41-7

EK057G:  Nitrite as N by Discrete Analyser.. "

Nitrite as N

0.010

EK058G: Nitrate as'N by Discrete Analyser "~

i AR

Nitrate as N 14797-55-8
EK059G: NOX as N by Discreté Analyser. < .
Nitrite + Nitrate as N 0.010
.EN0S55: 1onic' Balance )
Total Anions 0.01
Total Cations 0.01
lonic Balance 0.01
EP005: Total Qrganic Carbon (TOC) PR
Total Organic Carbon 1
" EP035G: Total Phenol by Discrete Analyser. e
Phenols (Total) 0.050 mg/L <0.050

A Campbel! Brothers Limited Company



Page Number 7 of9

Client . ROBERT CARR & ASSOCIATES P/L % 4
Work Order : ES0705218 Als BEnulraonsnanda)
. Client Sample ID : "BH4
An aly ti cal Resui ts Sample Matrix Type / Description : ' WATER
Sample Date / Time : 20 Apr 2007 20 Apr 2007
15:00 15:00

Laboratory Sample ID :

Bromobenzene

Anvta CAS nambar LR Units ES0705218-006 ES0705218-007
EP074D: Fumigants . R : R IR SR
2.2-Dichloropropane 594-20-7 5 pgiL <5 <5
1.2-Dichloropropane 78-87-5 5 g/l <5 <5
cis-1.3-Dichloropropylene 10061-01-5 5 ug/iL <5 <5
trans-1.3-Dichloropropylene 10061-02-6 5 pgiL <5 <5
1.2-Dibromoethane {EDB) 106-934 5 pgfiL <5 <5
EPO074E: Halogenated Aliphatic Compounds”, - e e
Dichlorodifluoromethane 75-71-8 50 pg/L <50 <50
Chloromethane 74-87-3 50 pg/L <50 <50
Vinyl chloride 75-01-4 50 pg/L <50 <50
Bromomethane 74-83-9 50 pg/L <50 <50
Chloroethane 75-00-3 50 pg/L <50 <50
Trichloroflucromethane 75-69-4 50 g/l <50 <50
1.1-Dichloroethene 75-35-4 5 pg/L <5 <5
lodomethane 74-88-4 5 pg/L <5 <5
trans-1.2-Dichloroethene 156-60-5 5 pg/lL <5 <5
1.1-Dichloroethane 75-34-3 5 pg/L <5 <5
cis-1.2-Dichloroethene 156-59-2 5 pg/L <5 <5
1.1.1-Trichforoethane 71-55-6 5 pg/lL <5 <5
1.1-Dichloropropylene 563-58-6 5 ug/lL <5 <5
Carbon Tetrachloride 56-23-5 5 pug/lL <5 <5
1.2-Dichloroethane 107-06-2 5 pg/L <5 <5
Trichloroethene 79-01-6 5 ugl <5 <5
Dibromomethane 74-95-3 5 gL <5 <5
1.1.2-Trichlorcethane 79-00-5 5 ugit <5 <5
1.3-Dichloropropane 142-28-9 5 gt <5 <5
Tetrachloroethene 127-18-4 5 g/l <5 <5
1.1.1.2-Tetrachloroethane 630-20-6 5 ugll <5 <5
trans-1.4-Dichloro-2-butene 110-57-6 5 ugl <5 <5
cis-1.4-Dichloro-2-butene 1476-11-5 5 ugll <5 <5
1.1.2.2-Tetrachloroethane 79-34-5 5 pg/L <5 <5
1.2.3-Trichloropropane 96-18-4 5 ug/lL <5 <5
Pentachloroethane 76-01-7 5 pg/L <5 <5
1.2-Dibromo-3-chloropropane 96-12-8 5 pg/L <5 <5
Hexachlorobutadiene 87-68-3 5 pg/l <5 <5
EP074F: Halogenated Aromatic Compounds e i R L e
Chlorobenzene 108-90-7 5 gL <5 <5
108-86-1 5 pg/L <5 <5

A Campboil Srothers Limited Company
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Client : ROBERT CARR & ASSOCIATES P/L (ALS)
Work Order : ES0705218 Al= Enulronsmesrekas]
. ClientSampleID: | i¥'- 7" "BH4:
An aly t’ cal RG$U’ ts Sample Matrix Type / Description : ‘ WATER
Sample Date / Time : 20 Apr 2007 20 Apr 2007
- 15:00 15.00
Laboratory Sample ID :

pr— CAS nambor LoR Units ES0705218-006 ES0705218-007

EP074F: Halogenated Aromatic Compounds . L s i :

2-Chlorotaluene 95-49-8 5 glL <5 <5

4-Chlorotaluene 106-434 5 pgiL <5 <5

1.3-Dichlorobenzene 541-73-1 5 uglL <5 <5

1.4-Dichlorobenzene 106-48-7 5 g/l <5 <5

1.2-Dichlorobenzene 95-50-1 5 g/l <6 <5

1.2.4-Trichlorobenzene 120-82-1 5 pgiL <5 <5

1.2.3-Trichlorobenzene 87-61-6 5 gl <5 <5

EP074G: Trihalomethanes PR i o

Chloroform 87-66-3 5 pgit <5

Bromodichloromethane 75-27-4 5 pg/lL <5

Dibromochloromethane 124-48-1 5 pglL <5

Bromoform 75-25-2 5 pgll <5

EP074S: VOC Surrogates: . - . . . i Do T S P i o

1.2-Dichloroethane-D4 17060-07-0 01 % 113 117

Toluene-D8 2037-26-5 0.1 % 104 106

4-Bromofluorobenzene 460-00-4 01 % 102 110

A Campbell Brothers Limited Commpany
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Client : ROBERT CARR & ASSOCIATES PIL L. )

Work Order : ES0705218 Al Enulrorsnanka)

Surrogate Control Limits

Matrix Type: WATER - Surrogate Control Limits Surrogate Control Limits

Method name | ‘Analm‘  name _ i _ I Lower Limit | Upper Limit

EP074: Volatile Organic Compounds R L T e g (R e R ) )

EP0748: VOC Surrogates 1,2-Dichloraethane-D4 80 120

Toluene-D8 88 110"
4-Bromofluorobenzene 86 115

Report vorsion : COANA 3.02

A Campbel Brothers Limnited Compsny



ALS Enuironmental

QUALITY CONTROL REPORT
Client : ROBERT CARR & ASSOCIATES P/L Laboratory : Environmental Division Sydney Page : 1of14
Contact : MR CRAIG WELLINGS Contact : Victor Kedicioglu
Address : PO BOX 175 CARRINGTON Address 1 277-289 Woodpark Road Smithfield Work order : ES0705218
NSW AUSTRALIA 2294 NSW Australia 2164
Amendment No.
Project ;5929 Quote number ;. SY/099/06 Date received 1 23 Apr 2007
Order number : - Not provided - Date issued @ 1 May 2007
C-0-C number : 202536
Site : - Not provided -
E-mail : craigw@rca.com.au E-mail 1 Victor.Kedicioglu@alsenviro.com No. of samples
Telephone 1 49029200 Telephone : 61-2-8784 8555 Received : 7
Facsimile . 49029299 Facsimile : 61-2-8784 8500 Analysed s - 7

This final report for the ALSE work order reference ES0705218 supersedes any previous reports with this reference.
Results apply to the samples as submitted. All pages of this report have been checked and approved for release.
This report contains the following information;
® Laboratory Duplicates (DUP); Relative Percentage Difference (RPD) and Acceptance Limits
e Method Blank (MB) and Laboratory Control Samples (LCS); Recovery and Acceptance Limits
® Matrix Spikes (MS); Recovery and Acceptance Limits
Work order specific comments :
It has been noted that NO2 is greater than NOX (sample ID BHS5), however this difference is within the limits of experimental variation.

ALSE - Excellence in Analytical Testing

NATA Accredited Laboratory - 825 This document has been electronically signed by those names that appear on this report and are the authorised signatories. Electronic
signing has been carried out in compliance with procedures specified in 21 CFR Part 11.

This document is issued in Signatory Department

NATA a’;‘gf:c:i‘t’:t’i‘g: r":"zi*r":r‘: é‘r“ f’s Ankit Joshi Inorganics - NATA 825 (10911 - Sydney)
9 ’ Celine Conceicao Inorganics - NATA 825 (10911 - Sydney)

Accredited for compliance Ken Reid . Newcastle - NATA 825 (1656 - Newcastle)
Ty —— with ISO/IED 17025 Rassem Ayoubi ) Organics - NATA 825 (10911 - Sydney)
AGCCREDITATION




Client : ROBERT CARR & ASSOCIATES P/L
Project H 5929

Work Order
ALS Quote Reference

ES0705218
SY/099/06

Page Number 1 20f14
1 May 2007

Issue Date

Quality Control Report - Laboratory Duplicates (DUP)

The quality control term Laboratory Duplicate refers fo an intralaboratory split sample randomly selected from the sample batch. Laboratory duplicates provide information on method precision and sample heterogeneity.

- Anonymous - Client Sample 1Ds refer to samples which are not specifically part of this work order but formed part of the QC process lot. Abbreviations: LOR = Limit of Reporting, RPD = Relative Percent Difference.

* Indicates failed QC. The permitted ranges for the RPD of Laboratory Duplicates (relative percent deviation) are specified in ALS Method QWI-EN/38 and are dependent on the magnltude of results in comparison to the level
of reporting:- Result < 10 times LOR, no limit - Result between 10 and 20 times LOR, 0% - 50% - Resuit > 20 times LOR, 0% - 20%

Matrix Type: WATER Laboratory Duplicates (DUP) Report

Laboratory Sample ID I Client Sample ID ’ Analyte name LOR Original Result Duplicate Result RPD
EAGoS: pH - v - - — -

EAQ0S: pH - { QC Lot: 395141) pH Unit %
E8670521 8-007 . BH5 . .pH \./.a.Iu.e. 0.01 pH Unlt T o 7.51 7.52 0.1
ES0705359-001 Anonymous pH Value 0.01 pH Unit 7.66 7.61 0.6

EDO37P: Alkalinity by PC Titrator s g ' '
EDO037P: Alkalinity by PC Titrator - { QC Lot: 389579 ) mgiL
. ES0705152-001 Anonymbus ...... Hydroxide Alkélinity aé Caédﬁ S » - 1mgIL - €1
Carbonate Alkalinity as CaCO3 1 mg/L <1 <1 0.0
Bicarbonate Alkalinity as CaCO3 1 mg/L. 353 353 0.0
Total Alkalinity as CaCO3 1 mg/L 353 353 0.0
ES0705174-008 Anonymous Hydroxide Alkalinity as CaCO3 1 mg/L <1 <4 0.0
Carbonate Alkalinity as CaCO3 1 mg/l. <t <1 0.0
Bicarbonate Alkalinity as CaCO3 1mg/ll . 20 20 0.0
Total Alkalinity as CaCO3 1 mgil 20 0.0
EDO37P: Alkalinity by PC Titrator - ( QC Lot: 399581 ) mgil [ Ty
0705215007 SR - HydeId e. A:Ral'infty a‘sﬂcabog e ; mg/L - i -
Carbonate Alkalinity as CaCO3 1 mgil. <1 <1 0.0
Bicarbonate Alkalinity as CaCO3 1 mg/l. 826 821 0.6
Tétal Alkalinity as CaCO3 1 mg/L 826 821 0.6
EDO40F: Dissolved Major Ahions : i ; N P T - |

ED040F: Dissolved Major Anions - ( QC Lot: 336735 ) Lo mgiL mg/L %
ES0705187-001 Ancnymous Sulphate as SO4 2- o ' 1 mg/L 39 39 0.0
ES0705218-005 BH13 Sulphate as S04 2- 1 mgiL 101 101 0.0

‘ED045G: Chloride Discrete analyser : \ _ oo 5 SRS R ' T R g it . ‘ o ,

ED045G: Chloride Discrete analyser - { QC Lot: 387082 ) T mght mglt- . ERREE
ES0705217-001 Anonymous - Chloridé 1.0 mg)i. 314 311 o 1.0
ES0705218-007 BH5 Chloride 1.0 mgiL 489 485 0.7

A Campboit Srothers Limitett Company



Client : ROBERT CARR & ASSOCIATES P/L Work Order ES0705218 Page Number : 30f14
Project : 5929 ALS Quote Reference : 8Y/089/06 Issue Date : 1 May 2007
Matrix Type: WATER Laboratory Duplicates (DUP) Report
Laboratory Sample iD I Client Sample Is] Analyte name LOR Original Resuit Duplicate Resuit I RPD
'EDO093F: Dissolved Major Cations i o ‘ o )
EDO093F: Dissolved Major Catlons ( QC Lot: 396734 ) mg/L mg/L %
ES0705187-001 Anonymous Calcium ‘ 1 mg/L 10 10 0.0
Magnesium 1 mg/L 8 8 0.0
Sodium 1 mg/L 38 38 0.0
Potassium 1 mgiL 4 4 0.0
ES0705218-005 BH13 Calcium 1 moiL 114 114 0.0
Magnesium 1 mg/L 44 44 0.0
Sodium 1 mg/l. 122 124 1.6
Potassium 1 mg/L 1 1 0.0
EGO20F: Dissolved Metais by ICP-MS o L B o
EGO20F: Dissolved Metals by ICP-MS - ( QC Lot: 397312 ) mgil, “mglL
EP0701582-001 Anonymous Manganese 0.001 mg/L R 0..1‘44 0.151
Iron 0.05 mgiL 2,77 2.88 3.7
ES0705221-002 Ananymous Manganese 0.001 mg/L 1.23 147 52
Iron 0.05 mg/l. 0.81 0.73 101
EK040P: Fluoride by PC Titrator: - : S '

EK040P: Fluoride by PC Titrator - ( QC Lot: 399580 ) gl ‘mgiL . % .
ESO7{)5152-001 Anonymous #Iuoride l ' 0.1 ”tﬁg/vL h . .<0.1 ' <0.1 00
ES0705218-007 BH5 Fluoride 0.1 mg/L 0.6 65.2

EK055G: Ammonia as'N by Discrete Analyser e v _ '

EKOSSG. Ammonla as N by Discrete Analyser - (QC Lot: 397085) ; ; ma/l. %
- ES0705217-001 Anonymous | Ammonia as N 0.010 mgl 17 11.8 1.1
ES0705218-007 BHS Ammonia as N 0.010 mg/i 0.543 0.597 9.5

EKO57G: Nitrite as N'by Discrete Analyser : ‘ e

EKO057G: Nitrite as N by Discrete Analyser (QC Lot 396879) : mgil. %
ES0705218-001 BH9 Nitrite as N 0.010 mgfL <0.010 <0.010 0.0
ES0705221-003 Anonymous Nitrite as N 0.010 mg/L <0.010 <0.010 0.0

EK059G: NOX as N by Discrete Analyser. SETEE it A i

EK058G: NOX as N by Discrete Analyser (QC Lot: 397089) mgil:. myiL %

ES0705218-001 BHS Nitrite + Nilrale asN 0.010 mg/iL 0.833 0.850 2.0

A Campbel! Brothers Limiled Campany



Client : ROBERT CARR & ASSOCIATES P/L Work Order ES0705218 Page Number 4 of 14 / i
Project : 5929 ALS Quote Reference Issue Date 1 May 2007 Al Enudroreme
Matrix Type: WATER Laboratory Duplicates (DUP) Report
Laboratory Sample ID l Client Sample ID \ Analyte name LOR Qriginal Resuit Duplicate Result I RPD
EK059G: NOX as N by Discrete Analyser- - continuéd::: T

EK059G: NOX as N by Discrete Analyser - { QC Lot: 397089 ) - continued mgiL my/L %

ES0705221-003 l Anonymous | Nitrit?‘+ Niirate' asN ) ‘ ‘ 0.010 m‘gIL‘ <0.010 <0.010 0.0
EPOOG5: Total Organic Carbon (TOC) ;

EP005: Total Organic Carbon (TOC) - { QC Lot: 399506 ) gl mgiL %
ES0705195-004 Anonymous Total. Organic.Car.bz.)n 1 rr;g/L o 20 20 0.0
ES0705219-002 Anonymous Total Organic Carbon 1 mgiL 2 2 0.0

EP035G: Total Phenol by Discrete Analyser: . ° o )

EP035G: Total Phenol by Discrete Analyser - { QC Lot: 398067 ) < mgiL; mgiL %
ES0705130-001 » Anonymot..!s. . P.he.nols (Total) ;=0.650 <{.050 0.0
ES0705218-008 BH4 Phenols (Total) 0.050 mg/L <0.050 <0.050 0.0

EPOTAD: Fumigants T T —
EP074D: Fumigants - { QC Lot: 397425 ) ugit %
ES0705218-001 BH9 2,2-Dichloropropane Spgl. <5 < 0.0
1,2-Dichloropropane 5 ug/L <5 <5 0.0
cis-1,3-Dichloropropytene 5 pglL <5 <5 0.0
trans-1,3-Dichloropropylene 5 pg/L <5 <5 0.0
1,2-Dibromoethane (EDB) 5 pgiL <5 <5 0.0
EPO74E: Halogenated Aliphatic Compounds '

EPO074E: Halogenated Aliphatic Compounds - { QC Lot: 397425) wgil

ES0705218-001 BH9 ' Dichlorodifiuoromethane <50 0.0
Chloromethane 50 pg/L <50 <50 0.0
Vinyl chloride 50 pg/L <50 <50 0.0
Bromomethane 50 pgil <50 <50 0.0
Chloroethane 50 pgiL <50 <50 0.0
Trichlorofluoromethane 50 pg/L <50 <50 0.0
1,1-Dichloroethene 5 pgiL <5 <5 0.0
lodomethane 5 po/L <5 <5 0.0
trans-1,2-Dichloroethene 5 pg/ll <5 <5 0.0
1,1-Dichloroethane 5 ug/L <5 <5 0.0
cis-1,2-Dichioroethene 5 pgiL <5 <5 0.0

A Campbol! Brothers Limited Company



Client : ROBERT CARR & ASSOCIATES P/L Work Order ES0705218 Page Number 50f14
Project : 5929 ALS Quote Reference 8Y/099/06 Issue Date 1 May 2007 Als Enulrnrmnrtai
Matrix Type: WATER v Laboratory Duplicates (DUP) Report
Laboratory Sample 1D | ctient sampio 1D | Analyte name LOR Original Result [ oupticate Resu | RPD
EP074E- Ha « ,genated Allphatlc Compounds - continued Ry s : ’ , ) : -
EPO74E: Halogenated Aliphatic Compounds - { QC Lot: 397425} - continued ] . . gl py/t %
ES0705218-001 BH9 1,1,1-Trichloroethane 5 ug/lL <5 <5 0.0
1,1-Dichloropropylene 5 g/l <5 <5 0.0
Carbon Tetrachloride 5 pgil. <5 <5 0.0
4 1,2-Dichloroethane 5 g/l <5 <5 0.0
Trichloroethene 5 pg/l <5 <5 0.0
Dibromomethane 5 pg/lL <5 <5 0.0
1,1,2-Trichloroethane 5 pg/l <5 <5 0.0
1,3-Dichloropropane 5 pg/L <5 <5 0.0
Tetrachloroethene 5 pg/l <5 <5 0.0
1,1,1,2-Tetrachloroethane 5 pgll <5 <5 0.0
frans-1,4-Dichloro-2-butene 5 pg/l <5 <5 0.0
cis-1,4-Dichloro-2-butene S pgil <5 <5 0.0
1,1,2,2-Tetrachloroethane 5 pgil. <5 <5 0.0
1,2,3-Trichloropropane 5 pgil. <5 <5 0.0
Pentachloroethane S ug/L. <5 <5 0.0
1,2-Dibromo-3-chloropropane S ug/L <5 <5 0.0
Hexachlorobutadiene 5 ug/ll <5 <5 0.0
"EPOT4F: Halogenated Aromatlc Compounds . N .
EPQ74F: Halogenated Aromatic Compounds - { QC Lot: 397425) gl Hgfl. %
ES0705218-001 BH9 Chlorobenzene S 5 pg/L. <5 <5 0.0
Bromobenzene 5 pgil <5 <5 0.0
2-Chlorofoluene 8 pgil <5 <5 0.0
4-Chlorotoluene 5 pg/l. <5 <5 0.0
1,3-Dichlorobenzene 5 pg/L <5 <5 0.0
1,4-Dichlorobenzene 5 pg/l. <5 <5 0.0
1,2-Dichlorobenzene 5 pg/l <5 <5 0.0
1,2,4-Trichlorobenzene 5 pg/l <5 <5 0.0
1,2,3-Trichlorobenzene 5 pgiL <5 <5 0.0
'EP074G: Trihalomethanes .. . /.7 ‘ :

A Campbell Brothers Limited Company



Glient i ROBERT CARR & ASSOCIATES P/L Work Order ES0705218 Page Number 8of 14
Project 3 5929 ALS Quote Reference S5Y/099/06 Issue Date 1 May 2007
Matrix Type: WATER Laboratory Duplicates (DUP) Report
Laboratory Sample ID ] Client Sample ID Analyte name LOR Original Result Duplicate Resuit | RPD
EP074G: Trihalomethanes - continued L P Lo -
EP074G: Trihalomethanes - ( QC Lot: 397425 ) . pglt ol %
ES0705218-001 BH9 Chioroform 5 gl 6 7 16.4
Bromodichloromethane 5 ug/L <5 <5 0.0
Dibromochioromethane 5 pg/L <5 <5 0.0
Bromoform 5 pgiL <5 <5 0.0

A Camipbsit Brothers Umited Company



Client : ROBERT CARR & ASSOCIATES P/l Work Order : ES0705218 Page Number : 7 of14 g y
Project : 5929 ALS Quote Reference : SY/099/06 Issue Date : 1 May 2007 AL Brnudrorensrdkai

Quality Control Report - Method Blank (MB) and Laboratory Control Samples (LCS)

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC type is
to monitor potential laboratary contamination. The quality control term Laboratary Control Sample (LCS) refers to a known, interference free matrix spiked with target analytes or certified reference material. The purpose of this
QC type is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of actual laboratory data. Flagged outliers on control limits for inorganics tests
may be within the NEPM specified data quality objective of recoveries in the range of 70 to 130%. Where this oceurs, no corrective action is taken. Abbreviations: LOR = Limit of reporting.

Matrix Type: WATER Method Blank (MB} and Laboratory Control Samples (LCS) Report
Nz:::(a‘ Actual Results Recovery Limits
resuit . Spike concentration Spike Racovery Dynamic Recovery Limits
Analyte name I LOR LCS Low ] High

ED037P: Alkalinity by PC Titrator ..

EDO37P: Alkalinity by PC Titrator - ( QC Lot: 399579) o _ % %
Total Alkalinity as CaCO3 | 80.2 108
EDO37P: Alkalinity by PG Titrator - { QC Lot: 399581) _ _ % ST ey
Total Alkalinity as CaCO3 | 80.2 108

EDO4GF: Dissolved Major Anions - =+ o wi . i
EDO4GF: Dissolved Major Anions ‘-(_QC Lot: 396735) — % » : " %
82.9 114

Sulphate as SO4 2-

'ED045G: Chloride Discrete analyse

_ED045G: Chloride Discrote analyser-(QC Lot: 397082) =~~~ % . :
Choride 83.7 _ 124
83.7 124
1.0 mg/iL — —

EDO93F: Dissolved Major Cations - e At
EDOY3F: Dissolved Major Cations - ( QC Lot: 396734) % "%
Calcium 1 mg/L 82.9 121
1 mg/L <1 J— — p— —
Magnesium 1 mg/L <1 —_ an ju— —
1 mgiL — 50 95.9 82.7 114
Potassium 1 mgfL <1 — —- —— —
1 mg/L — 50 96.8 84.3 118
Sodium 1 mgiL — 50 100 77.4 113

EGO20F: Dissolved Metals by ICP-MS

A Campbail Brothers Limited Company



Client : ROBERT CARR & ASSOCIATES P/L Work Order ES0705218 Page Number X
Project H 5929 ALS Quote Reference SY/099/06 Issue Date AL Smdror
Matrix Type: WATER Method Blank (MB} and Laboratory Control Samples (LCS) Report
A:‘;;Z‘;d Actual Resuits Recovery Limits
resuit Spike concentration Spike Recovery Dynamic Recovery Limits
Analyte name LOR LCS Low | High
EGO20F: Dissolved Metals by ICP-MS - continued . g '
EGO20F: Dissolved Metals by ICP-MS - ( QC Lot: 397312) L mg/L: f ; mg/L % % %
Iron 0.05 mg/L <0.05 — — — —
0.05 mg/L - 0.5 98.2 70 130
Manganese 0.001 mg/L -—— 0.1 97.8 70 130
0.001 mg/L — J—
"EK040P: Fluoride by PC Titrator < - = - s
EK040P: F'"°'?“,"P¥,',’9 Tilrator-( QC Lot: 399580 } e % %
Fluoride 0.1 mg/L 64.8 115
0.1 mg/L — —_— —
EK055G: Amimionia as N by Discrete Analyser o
EK055G: Ammonia as N by Discrete Analyser - { QG Lot: 397085 ) o % % %
Ammonia as N 0.01 mgiL 89.8 75.6 128
0.010 mg/L - —— —
EK057G: Nitrite as N by Discrete Analyser 5 r ' ~
EK057G: Nitrko as § by Discrote Analyser - { QC Lot: 306870) i | o % %
Nitrite as N 0.01 mg/L 108 66.6 131
0.010 mg/iL — — —
N by Discrete Analyser: « . CEEEE -
EK059G: NOX as N by Di_scretg Analyser - (QC Lot: 397089 ) L o - % % %
Nitrite + Nitrate as N 0.010 mg/l. .;.- — —
0.01 mg/L 99.2 76.9 122
EPO005: Total Organic Carbon (TOG): - - /i i R B '
EP005: Total Organic Carbon (TOC) - ( QC Lot: 399506 ) ul % %
Total Organic Carbon 1 mg/L - - —
1 mg/L 92.6 86.9 125
EP035G: Total Phenol by Discrete Analyser T L '
EP035G: Total Phenol by Discrete Analyser - ( QC Lot: 398067 ) ) Li%:,: : % %
Phenols (Total) Q.05 mg/L o 0.50 96.2 65.6 118
0.050 mg/L <0.050 — — —— —

A Campbolt Brothers Limited Company




Client : ROBERT CARR & ASSQOCIATES P/L Work Order :  ES0705218 Page Number  : 9of14

Project : 5929 ALS Quote Reference ¢ 8Y/099/06 Issue Date + 1 May 2007 Bl Emudroransrehel
Matrix Type: WATER Method Blank (MB) and Laboratory Controf Samples (LCS) Report
A?,g:;(d Actual Resuits Recavery Limits
result Spike concentration Spike Recovery Dynamic Recovery Limits
Analyte name LOR LCS Low I High
EP074D: Fumigants. -~ : R ) : B e R ‘ U gt SEEE -
EP074D: Fumigants - ( QC Lot: 397425 ) ‘ o ‘ i ‘pgl:li.;: ' % % %
1,2-Dibromoethane (EDB} 5 pgil - 100 79.1 123
5 g/l <5 -—- e e -
1,2-Dichloropropane 5 pgiL <5 P — —— —
5 ug/lL seua 10 103 80.7 119
2,2-Dichioropropane 5 g/l <5 — — J— —_
5 g/l ’ ——— 10 99.3 72.7 124
cis-1,3-Dichloropropylene 5 ug/l — 20 103 - 80.4 119
5 pg/l <5 — —— leem —-
trans-1,3-Dichloropropylene 98.7 79.3 120
[EPO74E: Halogenated Aliphatic Compounds E
| EPO74E: Halogenated Aliphatic Compounds - { QC Lot: 397425 ) %o %, - | %
1,1,1,2-Tetrachloroethane 106 78.9 121
5 g/l <5 —_— — — -
1,1,1-Trichloroethane 5 ugiL <5 — - — .
5 pglL - 10 102 758 ) 124
1,1,2,2-Tetrachloroethane 5 pg/l — 10 105 77.8 126
5 pgll. <5 — - J— —
1,1,2-Trichloroethane 5 pg/l -— 10 101 79.6 122
5 g/l <5 — — — —
1,1-Dichlcroethane 5 ug/L - 10 102 79.3 121
5 pall. <5 — — J— ——
1,1-Dichlorcethene 5 pgiL - 10 98.5 72.5 128
5 ugil. <5 — -— aen cone
1,1-Dichloropropylene 5 pgil - 10 104 778 121
S pgiL <5 - - — —
1,2,3-Trichloropropane 5 ugit <5 — — — —
5 pgil — 10 96.9 74.1 128
1,2-Dibromo-3-chloropropane 5 ug/L <5 — —— —- —
S wglL - 10 103 66.4 136

A Canlpbsﬂ Brothers Liinited Cotnpeny



Cllent : ROBERT CARR & ASSOCIATES P/L Work Order ES0705218 Page Number 10 of 14
Project ot 5929 ALS Quote Reference SY/099/06 Issue Date 1 May 2007
Matrix Type: WATER Method Blank (MB} and Laboratory Controf Samples (LCS} Report
A:elg:;d Actual Resuits Recovery Limits —_—
resulff Spike concentration Spike Recovery Dynamic Recovery Limits
Analyte name . i LOR LCS Low I High
EPO74E: Halogenated Aliphatic Compounds - continued " i S
_ EPO74E: Halogenated Aliphatic Compounds - ( QC Lot: 387425) - continued N ﬁQIL‘- pg.’L i 5 % % %
1,2-Dichloroethane 5 pall - 10 104 75.5 126
5 pgil <5 — — — i
1,3-Dichloropropane 5 pgil <5 —- —- — —-
5 ugiL —ne 10 104 79.9 122
Bromomethane 50 pg/L <50 —— - — —
50 pg/L. —- 100 106 68.9 131
Carbon Tetrachloride 5 ugiL —- 10 105 73.8 126
5 g/l <5 - - - -
Chiorcethane 50 pgiL uean 100 101 73.9 126
' 50 pgil. <50 —- —_ —
Chloromethane 50 pg/L -— 100 94.9 67.4 130
50 ug/L. <50 ——— — - —
cis-1,2-Dichloroethene 5 pg/L o 10 105 79.5 121
5 pg/L <5 — — — —
cis-1,4-Dichloro-2-butene 5 ugiL <5 — —- — ———
5 pgiL — 10 103 70.6 128
Dibromomethane 5 gL <5 — a— — —-
Sug/l —_ 10 103 76.1 126
Dichlorodifiucromethane 50 pg/L <50 — ju— — —
50 pg/l. —- 100 91.6 60.6 138
Hexachlorobutadiene 5 pg/L -— 10 112 67.2 129
5 pgil <5 — a—— — —
lodomethane 5 pg/L <5 ——— —— J— J—
5 pg/L — 10 113 70.2 128
Pentachloroethane 5 pg/l <5 J— —— J— J—
S pglt - 10 109 71.8 126
Tetrachloroethene 5 yg/lk <5 J— ———- J— J—
5 ugiL — 10 100 75 124
trans-1,2-Dichloroethene 5 pg/L <5 — — —— J—
5 pg/L - 10 103 77.4 122

A Campbell Grothers Limnited Company



Client : ROBERT CARR & ASSOCIATES P/L Work Order ES0705218 Page Number 11 0f 14
Project : 5929 ALS Quote Reference S§Y/099/06 Issue Date 1 May 2007
Matrix Type: WATER Method Blank (MB) and Laboratory Control Samples (LCS) Report
h:;;::d Actual Resuits Recovery Limits
result Spike concentration Spike Recovery Dynamic Recovery Limits
Analyte name LOR LCS Low | High
EPO74E: Halogenated Aiiphaﬁc Compdﬁﬁas + Contiriiied -
EP074E: Halogenated Aliphatic Compounds - ( QC Lot: 397425 - continued o Mg/l pg/l % % %
trans-1,4-Dichloro-2-butene 5 g/l -—- 10 90.8 61.4 136
5 ug/L. <5 m— — — ——
Trichloroethene 5 pg/l <5 — — — ——
5 pg/l. - 10 106 76.7 123
Trichlorofluoromethane 50 ugiL -——- 100 103 71.6 128
) 50 g/l <50 — — —
Vinyl chloride 50 pg/L <50 — — — —
50 pgil e 99.7 69.4 129
EPD74F: Ha’ldg‘feﬁl"j:attéﬂt Aromatic Compounds SAlEG RIS f' HRNRRE
EPG74F: Halogenated Aromatic Compounds - { QC Lot: 397425 ) % "% %
1,2,3-Trichlorobenzene 108 68.6 128
5 ug/lt <5 — o - -
1,2,4-Trichlorobenzene 5 ugil — 10 102 67.8 129
5 pg/L <5 — —— — w——
1,2-Dichiorobenzene 5 pail. <5 - — — —_
5 pgll. — 10 105 82.3 116
1,3-Dichlorobenzene 5 pg/L <5 —— ——- — —
5 g/l - 10 103 789 120
1,4-Dichlorcbenzene 5 ug/L <5 — — - .
5 pgiL - 10 103 79.9 119
2-Chlorofoluene 5 g/l - 10 102 78.2 120
5 ugiL <5 — — — —
4-Chlorotoluene 5 pgilL —_ 10 104 79 119
5 pgiL <5 - e -—-- —
Bromobenzene 5 pgiL <5 - - anen —
5 ugiL v——- 10 95.6 79.3 119
Chlorobenzene § g/l — 10 102 80.8 119
5 ug/t —-- — - ——
EP074G: Trihalomethanes

A Campbeft Brothers Limited Compsany



Client : ROBERT CARR & ASSOCIATES P/L Work Order ;. ES0705218 Page Number  : 120f 14

Project : §929 ALS Quote Reference ©~  :  SY/099/06 Issue Date + 1 May 2007
Matrix Type: WATER Method Blank (B} and Laboratory Controf Samples (LCS) Report
Method Actual Results Recovery Limits
blank E————
resuit Spike concentration Spike Recovery Dynamic Recovery Limits
Analyte name I LOR LCS Low | High
EP074G: Trihalomethanes - continued ‘ ' ot i e e o ' '
EP074G: Trihalomethanes - ( QC Lot: 397425) o S 5 gl % : % N B
Bromodichloromethane ' 5 pgil —- 10 107 76.9 123
5 pgil. <5, —— —— — —
Bromoform 5 yug/l <5 - - — —
5 pgil — 10 108 73.5 126
Chloroform 5 pg/L -— 10 100 78.2 122
5 pg/l : <5 — - — —
Dibremochloromethane 5 pgiL <5 — —- — —
5 ugil = 10 107 78.5 124

A Campbeil Brothers Limitet Company



Client : ROBERT CARR & ASSOCIATES P/L Work Order : ES0705218 Page Number  : 13 0f 14 £

Project : 5929 ALS Quote Reference : SY/099/06 Issue Date : 1 May 2007 AL%S Enuirorsryssndod
Quality Control Report - Matrix Spikes (MS)

The quality control term Matrix Spike {MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC type is to monitor potential matrix effects on analyte recoveries.
Static Recovery Limits as per laboratory Data Quality Objectives (DQO's). 'ldeal’ recovery ranges stated may be waived in the event of sample matrix interferences. - Anonymous - Client Sample IDs refer to samples which
are not specifically part of this work order but formed part of the QC process lot. Abbreviations: LOR = Limit of Reporting, RPD = Relative Percent Difference.

* Indicates failed QC

Matrix Type: WATER Matrix Spike (MS) Report
Actual Results Recovery Limits |
Sample Resuit Spike Recovery Static Limits
Analyte name | Laboratory Sample 1D ICJIent Sample ID ‘ LOR Spike Concentration MS Low | High
ED0456: Chlorida Dlscrets amatveer T - 2l s . - - — T —
ED045G: Chloride Discrete analyser - ( QC Lot: 397082) cw e e %
Chloride I ES0705217-001 | Anohymous 70 130
EG020F: Dissolved Metals by ICP-MS ¥ : L
EGO20F: Dissolved Metals by ICP-MS - { QC Lot: 397312} o % : o | %
Manganese | EP0701582-001 | Anonymous 70 130
EK040P: Fluoride by PG Titrator - i ' Co .
EKO040P: Fluoride by PC Titrator - ( QC Lot: 399580 ) _ o % _ %
Fluoride | ES0705218-002 | BH10 70 130
EK0556: Ammonia as N by Discreto An L -
EK055G: Ammonia as N by Discrete Analyser - (QC Lot: 397085} o % : % jv ' %
Ammonia as N I ES0705217-001 | Anonymous 0.01 mg/l. * Not Determined 70 130
EK057G: Nitrite as N by Discréte Analys He ' o TR ‘ PR T
EKB57G: Nitrite as N by Discrete Analyser o %L e : %
Nitrite as N 0.01 mg/L. 106 70 130
EK059G: NOXas N e Al : o : S ARSI
_ EK059G: NOX as N by Discrete Analyser - { QC Lot: 397089 ) mlL. -, - %, % o %
Nitrite + Nitrate as N f ES0705218-001 [ BH9 0.01 mg/L 0833 74.5 70 130
[EP005: Total Orgahic Carbon (TOC) 1+ s - '
EP005: Total Organic Carbon (TOC) - { QC Lot: 399506 } _ ‘ » mgh . % % %
Total Organic Carbon l ES0705207-001 ‘ Anonymous | 1 mg/L 5 110 70 130
EP035G: Total Phenol by Discrete Analysér =~ ' : : i i = ’
EP035G: Total Pheno! by Discrete Analyser - { QC Lot: 398067 ) S ‘ i Lomell % % o %
Phenols (Total) | ES0705130-001 | Anonymous ' I 0.05 mg/L <0.050 ) 98.1 70 130

A Campbelf Brothers Limiod Company



Cllant : ROBERT CARR & ASSOCIATES P/L Wark Order ES0705218

: Page Number : 140f14
Project : 5929 ALS Quote Reference : 8Y/099/06 Issue Date : 1 May 2007
Matrix Type: WATER Matrix Spike (MS) Report
Actual Resuits Recovery Limits
Sample Result Spike Recovery Static Limits
Analyte name Laboratory Sample {D l Client Sample ID LOR Spike Concentration MSs Low | High
EPO074E: Halogenated AliphatlcCompounds : R : :_ ) R - : A : & . '
EPO74E: Halogenated Aliphatic Compounds - { QC Lot: 397425 ) Sl Lowe % % %
1,1-Dichloroethene ES0705218-001 BH9 § ug/l. 25 <5 131 70 130
Trichloroethene 5 ugiL 120 70 130
EPO74F: Halogenated AromatlcCompounds B s ‘ Gl
EPOQ74F: Halogenated Aromatic Compounds - ( QC Lot: 397425) % o | % - %
Chlorobenzene ES0705218-001 | BH9 5 po/l 113 70 130

Reportversion : QG_NA 3.03

A Campboail Brothers Limited Company



AUSTRALIAN LABORATORY SERVICES PTY LTD ABN 84 009 236 029
277-289 Woodpark Road Smithfield NSW 2164 Australia

Telephone: 61-2-8784 8555 Facsimile: 61-2-8784 8500 http:/www.alsenviro.con/

ALS Enuiranmental

SAMPLE RECEIPT NOTIFICATION (SRN)

Comprehensive report

® Samples received in appropriately pretreated and preserved containers.

® pH analysis should be conducted within 6 hours of sampling.

Client Details Laboratory Details
Client ROBERT CARR & ASSOCIATES P/L Laboratory ¢ Environmental Division Sydney
Contact MR CRAIG WELLINGS Manager ¢ Victor Kedicioglu
Address P O BOX 175 CARRINGTON NSW Address : 277-289 Woodpark Road Smithfield NSW
AUSTRALIA 2294 Australia 2164
Project 5929 Quote number -
Order number - Not provided - Work order : ES0705218
C-0-C Number 202536
Site - Not provided -
Sampler CRAIG WELLINGS
E-mail craigw@rca.com.au E-mail 1 Victor.Kedicioglu@alsenviro.com
Telephone 49029200 Telephone 1 61-2-8784 8555
Facsimile 49029299 Facsimile 1 61-2-8784 8500
" Dates
Date Samples Received 23 Apr 2007 SRA Issue Date 24 Apr 2007
Scheduled Reporting Date 1 May 2007 Client Requested Date 1 May 2007
Delivery Details
Mode of Delivery Carrier. Temperature : CHILLED - Ice bricks present
No. of coolersiboxes 2 HARD No. of samples - Received 7
Security Seal Intact. - Analysed 7
Comments

® Breaches in recommended extraction / analysis holding times may occur. Please contact ALSE for
further information ( Nanthini Coilparampil).

NO3 should be analysed within 48 hours of sampling.

Analytical work for this work order will be conducted at ALSE Sydney.

Please direct any turn around / technical queries to the laboratory contact designated above.

Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

Please direct any queries related to sample condition / numbering / breakages to Nanthini Coilparampil

When the sampling time is not supplied on the COC documentation, ALSE defaults the sampling time to that of the COC

‘refinquishment’ time (if supplied). If this also is not supplied, ALSE defaults the sampling time to the 'time of receipt at Laboratory'.

Disclaimer

This document contains privileged and confidential information intended only for the use of the addressee. If you are not the
addressee, you are hereby notified that you must not disseminate, copy or take action of its contents. If you have received this

document in error, please notify ALS immediately.

Page 1 0of4

ALSE - Excellence in Analytical Testing

A Campbell Brothers Limited Company



SAMPLE RECEIPT NOTIFICATION (SRN} - continued

Client
: 5929

Project

: ROBERT CARR & ASSOCIATES P/L

. ES0705218
ALS Quote Reference e

Work Order

Summary of Sample(s) | Container(s) and Requested Analysis

Some items described below may be part of a laboratory process neccessary for the execution of client requested tasks. Packages may contain additional
analyses, such as moisture and preparation tasks, that form an implicit part of that package.

ALS Sample ID. Client Sample iD - Sample Date Requested Analysis
< .
2 2 o
> = [
& 5 @ e | 2
o 3 0 < g
L 9 P b
o« = = - <
[o] @ e ] o 8 [
& c < 5 Q a ®
® < 2 © = o - Fa) e o
E % < |e® 8 |u&g |e > (2 |[Fz
% Bo |2 IHS5 il pr ] u wa (wa (L é
2 Es |8 |E2 = 9 T < == E > |22
> o = < '® <N g '@ =3 — < < 0 . @
- 2E |22 |25 |E2 (= B0 |28 |12z |«8
- ' 8 == 2 - r o ] ‘e |OG
n oz |uw® o2 | (€2 83 |(wE |@w v ©
w0 ~ <€ o2 0B © = S = -3 0 o ® O 0 M
S oM — - O « = o O N O < = 0n wn = w
1 o8 |62 |28 |8 % |loa |85 |SE 8% |8
< T =] Q.2 ac 0.2 o2 X 3 ¥ E ¥ = Zc
B we wo WO w0 wbh WG lug |52 180
ES0705218-001 BH9 - 18 Apr 2007 ® [ ] [ ) [ ) ® [ ] [ ] [ ] [ ] [ ]
ES0705218-002 BH10 - 19 Apr 2007 ® ® [ ] [ ] [ [ ] [ ] [ ] [ ] ®
ES0705218-003 BH11 - 19 Apr 2007 ® [ ] ] [ ] [ [ [ ] ® [ ] [ ]
ES0705218-004 BH12 - 19 Apr 2007 ® [ ] ] [ ] [ ® ® o [ ] ®
ES0705218-005 BH13 - 19 Apr 2007 ® [ ] [ ] [ ] [ ] o [ ] [ ] [ ] ®
ES0705218-006 BH4 - 20 Apr 2007 ® [ ] [ ] [ ] . J ] ® [ ] [ ] [ ]
ES0705218-007 BHS - 20 Apr 2007 @ [ ] [ ] [ ] ] o [ ] [ ] [ ] [ ]
Total(s) : 7 7 7 7 7 7 7 7 7 7
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SAMPLE RECEIPT NOTIFICATION (SRN) - continued

Client : ROBERT CARR & ASSOCIATES P/L Work Order : £80705218
Project : 5929 ALS Quote Reference ——-
ALS Sample ID. Client Sample 1D - Sample Date Requested Analysis
«©
— I
g | £
g 2|z
= ] <
[=3 I 14 ©
8|, 8 [EX
z ® 5 o |24
Bo |[Ex [g2
<t ‘;‘ T |o2F
25 "5 [E5g
wO [BE |89 %
88 8% |IBeE
e 9% (&5 (O¢2
———————_—— W LU > L B N N |
ES0705218-001 BHY - 18 Apr 2007 ® ® ® T
ES0705218-002 BH10 - 19 Apr 2007 ® ® ®
ES0705218-003 BH11 - 19 Apr 2607 ® Py ®
ES0705218-004 BH12 - 19 Apr 2007 Py Py ®
ES0705218-005 BH13 - 19 Apr 2007 Py ® ®
ES0705218-006 BH4 - 20 Apr 2007 ® ® ®
ES0705218-007 BHS5 - 20 Apr 2007 ® o [ o
Total(s) : 7 7 7
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SAMPLE RECEIPT NOTIFICATION (SRN) - continued

Client : ROBERT CARR & ASSOCIATES P/L Work Order : ES0705218 1 N
Project  : 5929 ALS Quote Reference —- AL% Erudesnseanbal
Requested Reports

® MR CRAIG WELLINGS

A4 - AU Certificate of Analysis - NEPM format

A4 - AU Quality Control Report - NEPM format

A4 - AU Interpretive Quality Control Report - NEPM format
EDI Format - ENMRG

Default - Chain of Custody

A4 - AU Sample Receipt Notification - Comprehensive format

® MS DANIELLE WRITE

A4 - AU Certificate of Analysis - NEPM format

A4 - AU Quality Control Report - NEPM format

A4 - AU interpretive Quality Control Report - NEPM format
EDI Format - ENMRG

Default - Chain of Custody

A4 - AU Sample Receipt Nofification - Comprehensive format
A4 - AU Tax Invaice

Email
Email
Email
Email
Email
Email

Email
Email
Email
Emait
Email
Email
Email

craigw@rca.com.au
craigw@rca.com.au
craigw@rca.com.au
craigw@rca.com.au
craigw@rca.com.au
craigw@rca.com.au

daniellew@rca.com.au
daniellew@rca.com.au
daniellew@rca.com.au
daniellew@rca.com.au
daniellew@rca.com.au
daniellew@rca.com.au
daniellew@rca.com.au

Sample Container(s} | Preservation Non-Compliance Log

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

® No sample container / preservation non-compliance exist.

Page 4 of 4
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CHAIN OF CUSTODY DOCUMENTATION

202536

cLENT: RCA  Avewaia SAMPLER: Caane, Adewines
.|aDDRESS / OFFICE: P> 2&‘ \1< CA-M_. .4-‘;\-@.4 2291, JMOBILE:. ot 2612 R L ALS
PROJECT MANAGER (PM):  Ceive, L e s PHONE &R029 202 ALS Laboratpry Group
) IPRbJECT ID:  SAgq EMAIL REPORT TO:  &40iq tJ @,t—ca - COMM - AIA
ISETE: ' P.0. NO.: EMAIL INVOICE TO: (if different to report) Tome
RESULTS REQUIRED (Date) QUOTE NO.: ANALYSIS REQUIRED including SUITES (note - suite cades must be listed to atiract suite prices) _
‘ COMMENTS / SPECIAL HANDLING / STORAGE OR DIPOSAL:; '3 “J Notes: e.g. Highly contaminated samples
' = ; “é" ¥ ¥e < e.g. "High PAHs expected”.
,_§ § v v v < g Extra valume for QC or trace LOFlts etc.
33 1 2D fﬁ; M Y
% (282 KBRS
SAMPLE INFORMATION (note: S = Soil, W=Water) CONTAINER INFORMATION :Q_ } ,‘.}_é :Q _3_ ) \~L 2 gS ‘3 ﬁ
ALS 1D SAMPLE ID MATRIX| DATE Time Type / Code Total bottles (\3 @ &) - 2 v
@ 2ua w n’q(v ’ ¥ ¥ e || x]se|l®|*[*[xix|x |¥Fo ma, Ma
K] Brwe w ﬂ! h !ﬂ x el e[ ] x| x|l x| ¥} x| x|x|»x|x]| i
& [ muy w | o« xlse| ¥ ¥l ¥ el ¥ |x|x|x|%]|#]x| Note: all Toc soueples
@ Bz “ | o 2l el el et e x fe el [ lo | Bald Pdaced Lorasin)
@ Bu\a » v Fl ool ] x1 i x| % w | | % | ¥ i
© L «lga)tfor AEIEAFIE 2NN E 3T L N T T t IDivisionL
a
a} : 24S ” . Ll x| sw| x| w| x| x| ] x|s]>] x| » Envnrong;;ney
; Work Order
. ES0705218
_ — Emm (R
Name:  Cesma Wewwas Date: 4314 Ia"( Name: W Date: 023///@ o Telephone : 61-2-8784°8555
Of: 22 Austibi Time: of: Lt Ao vl Time: //ﬁ[‘g') 3 T
Name: L b T T Date: 9?3/ 7 JName: del{1k ' . Date: &34~ $~0%F Transport Co:
or: N7l Time:  “a for_ALg ¢ Time:_ Bi3vg
Water Container Codes: P = Unpreserved Plastic; N = Nitric Preserved Plastic; ORC = r'tn‘c Preserved ORC; SH = Sodium Hydroxide/Cd Preserved; S = Sodium Hydroxide Preserveed Plastic; AG = Amber Glass Unpreserved;’
V = VOA Vial HCI Preserved; VS = VOA Vial Sulphuric Preserved; SG = Sulfuric Preserved Amber Glass; H = HCI preserved Plastic; HS = HCI preserved Speciation bottle; SP = Sulfuric Preserved Plastic; F = Formaldehyde Preserved Glass;
Z = Zinc Acetate Preserved Bottle; E = EDTA Preserved Bottles; ST = Sterile Bottls; ASS = Plastic Bag for Acld Sulphate Solls; B = Unpreserved Bag.

ALS Laboratory Group

WHITE - LAB COPY ’
YELLOW - CUSTOMER COPY
PINK - BOOK COPY

COCPage_ ! of I




Appendix E

Field Permeability Test Results



IERCA
B AUSTRALIA

GEOTECHNICAL * ENVIRONMENTAL

PIEZOMETER TEST
CLIENT: Maunsell Australia Pty Ltd DATE: 21/05/2007
PROJECT: Groundwater Assessment RCA ref: 5929
LOCATION: Proposed Landfill - Armidale CLIENT REF:
BORE DETAILS Results
Bore No. BH11
Piezometer length (L) 6m Time Depth to |[Change in h/H
Piezometer radius ( r) 0.025 m (sec) water (m) | level (m)
Bore radius (R) 0.075 m Static 28.02
Depth of piezometer 36 m 0 22.39 -5.63 1.00
Static water level 28.02 m 660 27.99 -0.03 0.01
Lag time T, 60 sec
(37% recovery)
TEST METHOD: Falling head
Time (sec)
0 100 200 300 400 500 600 700
1.00 o
o~
N
\\
™.
e
0.10 \ ~
\\
—~
~
T S
= \
0.01 \\ =
\\
Y

0.00 e

Based on Hvorslev method K= rn(L/R)
2LT,

Calculated Permeability

3.8E-06 m / sec

RCA Australia

Tested by: CW

Date: 17/4/107

Office:

Checked by: MA

Date: 22/5/07

Page 1 of 1
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I@RCA

B A USTRALIA
GEOTECHNICAL  ENVIRONMENTAL
PIEZOMETER TEST
CLIENT: Maunsell Australia Pty Ltd DATE: 21/05/2007
PROJECT: Groundwater Assessment RCA ref: 5929
LOCATION: Proposed Landfill - Armidale CLIENT REF:
BORE DETAILS Results
Bore No. BH5
Piezometer length (L) 3m Time Depth to [Change in h/H
Piezometer radius () 0.025 m (sec) water (m) | level (m)
Bore radius (R) 0.075 m Static | 5.27
Depth of piezometer 10.33 m 0 10.33 5.06 1.00
Static water level 527 m 16200 7.40 2.13 0.42
Lag time T, 8800 sec
(37% recovery)
TEST METHOD: Rising head
Time (sec)
0 2000 4000 6000 8000 10000 12000 14000 16000 18000
1.00
\\
\
\‘
\’
<
£
0.10 = =
Based on Hvorslev method K= rzln(L/R)
2LT,

Calculated Permeability

4.4E-08 m / sec

RCA Australia

Tested by: CW

Date: 20/4/07

Office:

Checked by: MA

Date: 22/5/07

Page 1 of 1

ERS-PPT-001/2



Appendix F

Survey Results



80 0 80 160 240 320 400
e e e —

SCALE OF METRES 1:8,000

@ib MARK Easting Northing Height
BH1 383353.47 6620262 .81 980.48

BH2 383297.43 6619894.91 958.14

* BH3 383271.88 6619528.24 962.85
S BH6 383215.21 | 6619176.42 | 981.14
§ BH7 383158.60 6618681.95 1010.58
S BH8 383484.77 | 6618773.13 | 999.37
BH4 383691.47 6619577.55 954.11

BH4A 383693.19 6619577.72 953.96

BH5A 383649.85 6619727.47 953.05

BH5 383650.96 6619727.59 953.13

BHI9 383128.77 6618697.86 1014.03

BH10 383470.84 6618809.06 993.78

BH11 383204 .64 6619230.01 977.58

BH12 383558.08 6619122.94 969.79

BH13 383488.09 6619373.36 961.70

Q
\ S’Q\\ - 1. Goordinates are o Map Grid of Australia, Zone 56 (MGA 94 / 56)
o@?‘ 2. Heights are on the Australian Height Datum (AHD)

/ 3. Heights for Monitoring wells relate to the highest point of the

%$ / PVC pipe (after removing the cap)
\ Q@ 4. survey conducted on Thursday 10-05-2007

e e T 5. Proposed Landfill Boundary is indicative only

THIS SURVEY IS NOT A "SURVEY" AS DEFINED BY THE Project: Client: % . o Scale: 1:8,000 Toate:

SURVEYORS ACT 1920. IF ANY CONSTRUCTION IS PLANNED IT R C A A u S-i- ra | i a % ™ ® HaWkIns HOOk & C Cad Saale Factor: X1.0 15th, May 2007

WOULD BE ADVISABLE To GARRY oUT FURTHER SURVEY WoRk | Proposed Armidale Dumaresq Landfill Site % % B i 5 Pl ' Bt D0y o o

UNDARY g B IR A ) NSUItIn. urvi Y.
ELECTRONIC DATA NOTE: - Waterfall Way (MR76), Armidale NSW PO Box 175 -surwong the Ne?v ﬁ‘ehnz?"r:me ftf‘rnollrc Sm- s SC
THE HARD COPIES OF THESE PLANS ARE THOSE TO WHICH WE Draving Title 92 Hill St t Datum: AHD. Survayses
| ree 27 Marsh Street Armidale NSW, 2350 PM 34119 RL 962399 R.D. AB.
18/5/07 Issued to RCA ES,':,T,'LZJ f;z%;?_::;fg:: Hﬁsﬁ? ﬁmEiimmﬂ Borehole & Test Pit Locations Carrington N.S.W. 2294 Ph: (02) 6772 3141 Fax: (02) 677 3858 Survayors Refarence: : W /] Revision:

sion| Date Description HOOK & Co. HOLDS ORIGINAL DATA FOR VERIFICATION. e-mail: hawkhook@optusnet.com.au GARA/56/1 ! 1' A




Appendix G

Water Sample Field Sheets



§AUSTRALIA

GEOTECHMNICAL * ENVIROMNMENTAL

ENGINEERING FIELD SHEET
WATER SAMPLING RECORD
CLIENT: DATE: e t'u ! on

PROJECT: Crocedwake: NMoullesiva PROJECTNo: _ ¢qaq
LOCATION: Drpesed Landltl Ste -~ “Aencdole - CLIENT REF: _

: -
WATER METER USED: Hertba UL

DATE & TYPE OF LAST CALIBRATION (1PT OR FULL): (ot e eoel dony aawpling
s A3 R ¥

METHOD OF SAMPLING:  Beonatt” Joco Scn! o Do r
PRESERVATION & STORAGE (TICK): FleldTemp | |~ ' Chilled (<4°C) [v] Frozen | |

Unpreserved | |  Preserved: [ |  Acid (H;504) [] Acid ¢nO;) [ ] Atkaline (NaOH) [ ] Filtered [ ]
TESTS REQUIRED:
OTHER DETAILS:

BORE OR LOCATION ID: BH4

TIME: TO d -
BORE DEPTH: : HEIGHT ABOVE GROUND LEVEL: & 095 (M:WJ o-s2)
DEPTH TO AQUIFER: Ao Z2un (bt VOLUME PURGED: ~ oo R
RESULTS OF WATER QUALITY CHECK:
Check No. pH Conductivity (mS/cm) Turbidity Dissolved (O,) Temperature (°C) Salinity (%)

L .59 {26 2% L-S3 93 | _o-os

2 163 (-26 2t 633 Jo g 005

3/ . .

a4

5/

-8 v

Sample Appearance: oo - Ne  eclocs

Duplicate/Equipment Wash Identification and Other Remarks:

BORE OR LOCATION ID: Bd 1o
TIME: ’ TO :
BORE DEPTH: HEIGHT ABOVE GROUND LEVEL: o677
DEPTH TO AQUIFER: 31O VOLUME PURGED: S laou
RESULTS OF WATER QUALITY CHECK:
Check No. pH Conductivity (mSicm) Turbidity Dissolved (O,) Temperature (°C) Salinity (%)
1 763 3-46 92 S o4 74 -2 b 4
2 7-63 343 74 s-95 7.7 o-i7
3
4f
5/
6/
Sample Appearance: Cleas - Ne  odeus

Duplicate/Equipment Wash ldentification and Other Remarks:

RCA Australia Sampled by: Date:

L

Office:

Page_% of_3 - EFS-WSR-001/3



RCA
i AUSTRALIA

GEOTECHNICAL o EINYIRONMENTAL

Poicer Mo S92q
Dare g / lf/ &7

BORE OR LOCATION ID: &H 1

TIME: ' TO

BORE DEPTH: HEIGHT ABOVE GROUND LEVEL: &-12 e ©-5
DEPTH TO AQUIFER: BT T0n (2%.02 W0 VOLUME PURGED: ~ el

RESULTS OF WATER QUALITY CHECK:

Check No. pH Conductivity (mS/cm) Turbidity Dissolved (0,) Temperature (°C) Salinity (%)
u 774 t-23 (s2 S-6i g6 & o5
2 771 {8 144 S 24 1%-& ¢ -o5"
3 -

4

5/

6/

Sample Appearance: Cleor — ;l\e‘L}ql Lsbdd - ve pdows

| Duplicate/Equipment Wash ldentification and Other Remarks:

‘&w Qo &Q— 12wt {AGL E;U.h.._%l,.e.ao\ - Lot \\N‘-wa\d'&-e.a 3 fz@ Sec j&m é#\.

BORE OR LOCATION ID: gH12
TIME: TO
BORE DEPTH: * HEIGHT ABOVE GROUND LEVEL: o-&2
DEPTH TO AQUIFER: 232 . VOLUME PURGED: >0
RESULTS OF WATER QUALITY CHECK: ) '
Check No. pH Conductivity {nS/em) Turbidity Dissolved (O,) Temperature {°C) Salinity (%) ~
L} 7-5% {-32 29 2-22 9.1 ©-06
2 1Sq | (-32 ___Zo R | i€ ©-06
3
4l
5/
6/ .
Sample Appearance: ' Ueor - ne  pdacr

Duplicate/Equipment Wash Identification and Other Remarks:

BORE OR LOCATION ID: Baig
TIME: TO , ' i

BORE DEPTH: HEIGHT ABOVE GROUND LEVEL: O bo
DEPTH TO AQUIFER: 1222~ VOLUME PURGED: > 100L ’
RESULTS OF WATER QUALITY CHECK: ?

Check No. pH Conductivity (mS/cm) Turbidity Dissolved (0;) Temperature (°C) Salinity {%)
L 1T&5 3% LA 294 T4 006
2 T-n 1-32 e 3-35" -5 006
3/
4/
5/
6/
Sample Appearance: Cless _ o3 3 L;HM Losb™3 . Ne edeos

Duplicate/Equipment Wash Identification and Other Remarks?

Page &2 of 3 A EFS-WRS-002/1



RCA

AUSTRALIA

SEOTECHNICAL » ENVIRONMENTAL

PRodter Noe 3929

v Dare B4 (o7

BORE OR LOCATION ID: Bué

TIME: T0

BORE DEPTH: (13- 20 HEIGHT ABOVE GROUND LEVEL: o-12

DEPTH TO AQUIFER: L-35 VOLUME PURGED: > KOO

RESULTS OF WATER QUALITY CHECK:

Check No. pH Conductivity (mS/em) Turbidity Dissolved (O;) Temperature (°C) Salinity (%)
L 164 1-63 630 L-o¥ -9 o 08
2 -6 L67 $38 o S5 t1-9 0oy
3 .
4f

5/

6/

Sample Appearance: Mad Loclo™ + Wo adocrc .

Duplicate/Equipment Wash Identification and Other Remarks:

BORE OR LOCATION ID; Bms

TIME: TO

BORE DEPTH: -2 HEIGHT ABOVE GROUND LEVEL: S8R9

DEPTH TO AQUIFER: <91 VOLUME PURGED: g P f’éﬁ%eé 32‘ EM
RESULTS OF WATER QUALITY CHECK: o teaorel A ol

Check No. -PH , ¥ Conductivity (mS/cm) Turbidity Dissolved (O;) Temperature (°C) Salinity (%) -
1 S 4-6% S35 0 2o i o025

2 “+ St : N .
o lueg { < !tb*-“' SREOD G Er 'l" ‘Iw ﬁ!
4f
5/

6/ .
Sample Appearance: e Bcbid |, Ne A -

DuphcatelEqulpment Wash ldentification and Other Remarks:

L Boce comphy 34is (o 33,._.\ borget 63 B0% . Tk @) §ues

BORE OR LOCATION ID:

TIME: TO

BORE DEPTH: HEIGHT ABOVE GROUND LEVEL:

DEPTH TO AQUIFER: VOLUME PURGED:

RESULTS OF WATER QUALITY CHECK:

Check No. pH Conductivity (mS/fcm) Turbidity Dissolved (0,) Temperature (°C) Salinity (%)
1

2/

3/
4/

5/

6/

Sample Appearance:

Duplicate/Equipment Wash Identification and Other Remarks:

Page @ of 2 - EFS-WRS-002/1
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Appendix G
AECOM, 2010: Landfill Concept DeSIgn Drawings
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Last madified: 23 Dec 09 - 13:58

Cad ref: G\Working\Det ail\20017605-C1-100.dwg

CLIENT: DESIGNER:

A=COM

AECOM Australia Pty Ltd AB.N. 20 093 BL46 925

ARMIDALE LANDFILL
DESIGN AND WATER MANAGEMENT DRAWINGS

DRAWING LIST

DRAWING No.  DRAWING TITLE

20017605-C1-100 DRAWING LIST AND LOCALITY PLAN
20017605-C1-101 SITE LAYDUT PLAN

20017605-C1-102 LANDFILL FDOTPRINT
20017605-C1-103 LANDFILL SECTIONS

20017605-C1-110 STAGE 1 WATER MANAGEMENT PLAN
20017605-C1-1M STAGE 2 WATER MANAGEMENT PLAN
20017605-C1-112 STAGE 3 WATER MANAGEMENT PLAN
20017605-C1-13 STAGE & WATER MANAGEMENT PLAN
20017605-CI-14 STAGE 5 WATER MANAGEMENT PLAN
20017605-C1-120 TYPICAL DRAIN DETAILS AND SECTIONS
20017605-C1-121 TYPICAL DETAILS

20017605-C1-130 LEACHATE POND, SEDIMENTATION BASIN AND DRY BASIN SECTIONS

NOTES:

1. CO-DRDINATES ARE TD MAP GRID DOF AUSTRALIAIN 1994 ON M.G.A.
2. LEVELS ARE INMETRES WITH RESPECT TO THE AUSTRALIAN HEIGHT DATUM (AHDI.
3. ALL DIMENSIONS ARE IN MILLIMETRES UNO.

LOCALITY PLAN

PROPOSED
LANDFILL

PLAN
SCALE 1:5000 {A1)
This drawing is confidential and shall only be used for fhe purposes of fhis project. el S Sl S R e ConTRALTER: PR ARMIDALE LANDFILL
THE AECOM DUALITY ASSURANCE SYSTEM TO ISD $¢01-2000
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B | 7T | 150508 | FINAL FOR REPORT BONDARY REVISED ak | approveo » DATE 16.06.08
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o | BY | DATE DESCRPTION APPD AECOM Australia Pty Ltd ABN. 20093846925 | DETAILED CONCEPT 20017605-C1-100 D




Last modified: 23 Dec 09 - 13:58

Cad ref: (\Working\Detail\20017605-(1-101.dwg

REFERENCE POINTS

POINT EASTING NORTHING
1 383333 6620325
2 383409 6620260
3 383334 6619705
b 383706 6619693
5 383995 6618872
5A 383837 6618829
6 383339 6618603
1A 383068 6618713
8 383047 6618634
9 382792 6618672

SITE ACCESS ROAD

LDCATION OF SITE
OFFICE AND CAR PARK

PERIMETER ROAD

| PROPOSED DRY BASIN

PROPDSED
SEDIMENTATIDN BASIN
PROPDSED LEACHATE
POND
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Last modified: 23 Dec 09 - 13:57

Cad ref: (\Working\Det ail\20017605-C1-102.dwg

SITE ACCESS ROAD
4 PROPOSED DRY BASIN
19000m’ CAPALITY

\

.

\

LOCATION DF SITE
s
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BASIN 2850m’ CAPACITY

OFFICE AND CAR PARK

\
s
PROPOSED LEACHATE POND
11600m® CAPACITY

PROPDSED WHEEL
WASH FACILITY

PERIMETER ROAD

50m MINIMUM
BUFFER ZONE

LEGEND
PROPDSED PROPERTY BOUNDARY

:| PROPODSED LEACHATE POND

PROPOSED SEDIMENTATION POND
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D PROPOSED LANDFILL FOOTPRINT
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.
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-
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/"
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BUFFER ZONE
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AND DRAINAGE DETAILS

270m

PROPOSED LANDFILL LINER
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APPROX

SECTION ‘ﬂ
\g e/

1:1000 HORIZ (A1)
1:500 VERT (A1)

PROPOSED LANDFILL CAPPING
REFER DWG 121 FOR DETAILS

EXISTING SURFACE
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FOR TYPICAL PERIMETER ROAD
AND DRAINAGE DETAILS

PROPOSED LANDFILL LINER
REFER DWG 121 FOR DETAILS

540m
APPROX
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=~ REFER DWG 121 FOR DETAILS
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- EXISTING SURFACE
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Report No 22678.38513

Executive Summary

The proposed development of the new Armidale Dustatandfill will result in the loss of
12.7 ha of Stringybark Woodland, 0.6 ha of Box GWoodland in the TSR, 6.5 ha of
grassland, two small farm dams and 0.5 ha of saddedraining into the Gara River. This loss
of habitat will have a significant impact on logadpulations of two threatened woodland birds
(Diamond Firetail FinciStagonopleura guttatand Speckled WarbldPyrrholaemus sagittaja
and two provisionally listed birds (Scarlet Robietroica boodangand Varied Sittella
Daphoenositta chrysolpteyaghat have been observed on the proposed larid@tprint area.
Habitat loss to these species will be offset byirsptaside adjacent areas of similar areas of
vegetation that are likely to respond to conseovatmeasures to permanently improve
biodiversity values of the offset area.

Areas of vegetation offset or compensatory habitatproposed to be developed at a 3:1 ratio
(i.e. three times more revegetated area than #e quarantined for landfilling purposes). This
will result in the protection and regeneration ppeoximately 61 ha of land within the overall
development site. Offsets would be establishedsadtwe site within areas not proposed for the
actual landfilling operations.

This report provides details of the type, locationl size of the vegetation offsets and details of
the methodology to be used for establishment, radng and management of the offset area.
Offset management will include fencing and remowdl livestock, revegetation and
rehabilitation, weed and feral animal control, asldcation of dead wood and dead trees.
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1. Background

E.A. Systems was engaged by AECOM on behalf of Ahmidale Dumaresq Council to
conduct a flora and fauna and habitat assessmamt ayv area of 314 ha for the proposed
development of a new regional landfill facility bee located 12 km east of Armidale on the
Waterfall Way. This facility is expected to have @perational life of 50 years. The proposed
landfill site will be developed on portions of twaral propertiesSherraloyandEdington,and a
small strip of the adjacerBara Travelling Stock Reserder site access. The development
application for this proposal will be assessed unBart 3A — Major Projects of the
Environmental Planning and Assessment 189 (EP&A Act).

The significance of impacts of the proposed newdfiinon threatened species, endangered
populations or endangered ecological communit&tedi under the NSWhreatened Species
Conservation Actl995 (TSC Act) were assessed in accordance witteljoes set out in the
TSC Amendment Act 200Zhe assessment also considered the impact of tbheosed
development on matters of national environmentgalicance listed under the Commonwealth
Environment Protection and Biodiversity Conservatiact 1999(EPBC Act) and potential
Koala habitat under th&tate Environmental Planning Policy 44 - Koala HabProtection.

The proposed development will result in the losé 27 ha of Stringybark Woodland, 0.6 ha of

Box Gum Woodland in the TSR, 6.5 ha of grasslamdy $mall farm dams and 0.5 ha of

sedgeland draining into the Gara River. Such distoces reduce the habitat quality of the
affected land and may threaten viable populatidnthi@atened species found on the subject
site.

It was concluded that the loss of habitat due éopitoposed development will have a significant
impact on local populations of two threatened waadl birds (Diamond Firetail Finch
Stagonopleura guttatand Speckled WarblePyrrholaemus sagittajaand two provisionally
listed birds (Scarlet RobiRetroica boodangand Varied SittelleDaphoenositta chrysoptera
that have been observed on the proposed landfiipfot area. These species were also
recorded in the Box-Gum Woodland in the Gara tlmglstock route (TSR). Habitat loss to
these species on the development site will be blgesetting aside adjacent areas of similar
vegetation type that are likely to respond to coret@®n measures that will permanently
improve biodiversity values of the offset area.

Guidelines on how to offset negative impacts ugoedtened species and communities of the
proposed new Regional Landfill facility have beeavided by Department of Environment and
Conservation (DEC; now Department of Environmedimn@te Change and Water (DECCW))
after a site inspection to assess habitat quatity @an assessment of information provided by
E.A. Systems’ ecologists (Appendix A). These guitkd advise actions and management
requirements to maximise the environmental outcomie®ffsets recommended for areas
surrounding the proposed landfill.
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2. Size of Offsets Required

Areas of vegetation offset or compensatory habitatproposed to be developed at a 3:1 ratio of
offset to impact area (i.e. three times more retagd area than the area quarantined for
landfilling purposes). Offset areas will protectlaallow regeneration of approximately 61 ha of

land within the overall development site. Offsetsuid be established across the site within

areas of the site that are not proposed for theablandfilling operations.

The Biometric Tool used in the Property Vegetatitlanning (PVP) process typically applies
offset ratios to impact area of 20:1 for many theaad species in NSW (NSW Department of
Natural Resources 2005). However, in this instaB&8CCW has suggested that there is
potential for intensive management of offsets thmght greatly improve the biodiversity
contribution to the area (Appendix A). Thus, iftable management effort is incorporated in the
proposal, an offset ratio of 3:1 or greater mayapgropriate for the landfill (DEC 2006);
Appendix A).

The landfill operational area will occupy 20.3 his includes 12.7 ha of regrowth Stringybark
Woodland containing Box Gum Woodland elements @axeral individual Yellow Box and
Blakely’'s Red Gum trees), 0.6 ha of Box Gum Woodlavithin the TSR, 6.5 ha of cleared
grassland which will be progressively cleared aotver lifespan of the facility, and 0.5 ha of
sedgeland. A 3:1 offset to impact ratio will rédnlan area of 40 ha of Stringybark Woodland,
containing individual Yellow Box and Blakely’s Ré&8um trees, which will be set aside and
managed for conservation to compensate for woodlasidto development. The Stringybark
Woodland offset areas will be adjacent to the léinofierational area and are part of an existing
remnant of Stringybark Woodland that contains YelBox and Red Gum trees. An offset of
21 ha of cleared grasslands within the subjecwgitde set aside for conservation.

EnviroAg Australia Pty Limited © 2010 Page 2




Report No 22678.38513

3. Location of Proposed Offsets

The proposed compensatory offset area would sudrthelandfill site and connect to the Gara
TSR (Figure 1 and Figure 2).

DECCW guidelines indicate that they would prefeiodiand areas to the south and east of the
landfill to be core portions of the offset desigmlasuggest that the biodiversity value of the
offsets would be enhanced if these areas connethév areas of woodland.

Rehabilitation of areas to the west of the landfil would provide a linkage to woodland

remnants within 600 m of the development. Fencihthe area, which contains some existing
Stringybark trees, will allow for a degree of nafuregeneration. However, planting of

additional trees in the southern portion of thisaawill likely be required to achieve adequate
regeneration of the offset area.

Due to the poor condition of existing vegetationtla site and the limited connectivity to
surrounding vegetation, the existing remnant waadlleurrently has low connectivity value. By
using mitigation measures to improve the condit@nvegetation, and planting buffers to
increase connectivity, the site could be improvedbe one of high connectivity value
(Department of Environment and Climate Change NS@)82 The development of a
vegetation buffer along the access road will createrridor connecting the offset area to the
Gara TSR and the Gara Remnant Subregional Cortitigure 2). The access road buffer area
shall be a minimum of 100 m wide to provide a lé@alispersal area for fauna (Department of
Environment and Climate Change NSW 2008).
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Figure 1. Location of the proposed Stringybark Woodland offset area, the grassland offset area and the

area of the landfill pit and associated infrastructure (transparent).
Note: The existing Stringybark Woodland containmscelements of Box Gum Woodland (individual YellowxBo

and Blakely’s Red Gum trees).
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Figure 2. NPWS key habitats and corridors east of Armidale, NSW
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Figure 3. Aerial photo showing local context of study area
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4. Offset Rehabilitation and Management

There are several approaches to restoration ofadedr patches of temperate woodland
remnants. All involve some form of site amelioratignitigation measures) and removal of the
cause of degradation (e.g. livestock) (Lamb 19®98pending on the nature of the remnant,
remediation may also include a reintroduction obt&i (e.g. planting, seeding, fauna
introductions) (Lamb 1994). This section detaile tecommended approach to rehabilitation
and management of the proposed landfill offset.area

4.1 Fencing and Removal of Livestock

Livestock shall be removed from the offset and ileg@rected as soon as possible. This action
alone should substantially improve the conditiorhef vegetation and quality of the habitat for
fauna (Yates & Hobbs 1997). Plant species’ richniessemperate eucalypt woodlands is
radically affected by livestock grazing (Prober &idle 1995). The presence of large numbers
of stock on a property (as at the time of the fasmevey in 2005) also causes an unnatural
increase in soil nutrients, making it unsuitable $ome species of native flora and easing the
introduction of exotic weeds (Yates & Hobbs 199@)general, under heavy grazing pressure,
native species become less abundant and are réptgcexotic species. Grazing by hoofed
livestock also reduces soil viability through comian and reduced soil water availability,
which in turn leads to tree dieback (Yates & HoliB97). With the removal of stock, these
processes will be reversed.

4.2 Rehabilitation and Revegetation

All revegetation works will be undertaken by appiaf personnel and supervised by a
qualified ecologist. Revegetation works will inckué 2 year maintenance period to ensure
effective ground cover has been established. Weattat should continue for at least 5 years
post-usage of the site as a landfill.

Pre-clearing collection of locally sourced seedsdwect seeding and/or propagation of tube
stock should be undertaken in spring/summer pwocdmmencement of works. Seeds and
saplings should be taken from the landfill pit asal either immediately replanted in the
proposed offset area or, in the case of seedsdstor future replanting of spent cells in the
landfill pit.

4.2.1 Rehabilitation of Offset Areas

Fencing will be erected to exclude all stock frdm bDffset area. The native vegetation within
the grassland offset area (Figure 1) may regeneraterally after exclusion of livestock.
Native plants that grow from natural regeneratiah be well-adapted to the site, have high
species diversity, and will represent the originaage of plant species in the area.

Most of the area within the Stringybark Woodlanésef area should regenerate naturally from
the existing seedbank and nearby patches of théesk et al. 2009). However, in some areas
recruitment can be slow and may require assist@viates & Hobbs 1997; Clarke 2002). If
understorey regeneration is not satisfactory imsiteft for natural regeneration after one year
(see Section 5), selected replanting of shrubssaptings will be necessary in treeless gaps
throughout the Stringybark Woodland. The naturaruigment of shrubs has been shown to
episodic and disturbance driven (Clarke 2002),tarde species may require planting from tube
stock. Planting and seeding is best undertakeavisllg autumn rains in cool, wet conditions to
ensure maximum success (Minerals Council of AusttE98; Vesk & Dorrough 2006).
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Ground Preparation

The southeast corner of the offset area, whereStimgybark trees remain, shall be reseeded
and/or replanted. The ground will be prepared udiegp ripping to a depth of at least 300 mm
to increase water infiltration and to allow for ieasroot penetration. Deep ripping may also

assist in reversing soil structural changes cabgdivestock (Yates & Hobbs 1997).

Planting:

Seeds collected from the designated landfill pigaamwill be used for seeding. Sapling
Stringybark trees, if available, should be tranated from the landfill pit area prior to clearing
and from the dense Stringybark regrowth area witheoffset. An effort should be made to
maximise that amount of water available to plantsind) establishment through reducing
competition from weeds. Tree guards may be requitegrotect the young plants from
browsing. Planting in rows and planting of monotypibe stock should be avoided. Fine-scale
patchiness can be developed by spacing trees amtissht irregular distances and by not
planting in straight rows. In the long-term, managet of blocks of vegetation by thinning or
strategic burning can be used to enhance patch{Bessettet al. 2000). Thinning of smaller,
immature trees in areas of dense regrowth shouldobducted in accordance with DECCW
guidelines (Appendix A).

4.2.2 Rehabilitation of Landfill Pit

Areas that are not immediately required for operati purposes should not be cleared until
necessary. This means that vegetation on cellsi4anay not be cleared until at least 30 to 40
years respectively, after operation of the landifls commenced.

Pre-clearing collection of locally sourced seedsdwect seeding and/or propagation of tube
stock should be undertaken in spring/summer pdaradmmencement of works for the landfill
pit. Before collecting seed, consultation must Edenwith the relevant authorities to establish
what permits and licences are required. Seed slomlydbe collected when it is mature. Woody
seed cases (e.g. Eucalypts) and pods (e.g. Acabage colour from green to brown at
maturity and become either brittle or woody (Mirler@ouncil of Australia 1998). Differential
ripening within one species or even a single plaaly necessitate several visits for seed
collection. Seeds should be stored appropriatetyfditure replanting of spent cells in the
landfill pit.

Topsoil Management and Preparation:

Topsoil is almost always an essential factor incessful rehabilitation programs. The original
soil contains the appropriate seeds, nutrientsmalcdoorganisms that are necessary for plant
growth and is the best choice to naturally ino@ultte site (Dragovich & Patterson 1995;
Fiedler & Groom 2006). The top 100-300 mm of seihoved from the landfill pit needs to be
retained and stored for later rehabilitation of gie(Minerals Council of Australia 1998). It
may be feasible to double-strip the topsoil andaesnthe top 50 mm of soil separately. Seed
stores are concentrated in the surface layer goarating a thin layer ensures the majority of
seeds remain near the surface from where they wegessfully germinate and establish. Soil
should be stripped at an appropriate moisture abmteavoid compaction and loss of structure
(Minerals Council of Australia 1998).

Top soil collected from the landfill pit area pritr excavation shall be stored nearby for up to 3
years (Fiedler & Groom 2006). Soil should be stdretbw mounds no more than 1-2 m high
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(Minerals Council of Australia 1998). The stockpgélbould be revegetated to protect the soil
from erosion, discourage weeds, and maintain aptiyeilations of beneficial soil microbes.

To re-establish sustainable native vegetation ensgrent landfill cells the rehabilitation will
commence with landform design and the reconstmctib a stable land surface prior to
replacing the topsoil (Minerals Council of Austeali998).

The stripped topsoil should be tested prior to eeas topsoil acidity may increase over time
(Dragovich & Patterson 1995). The use of gypsuniime may be required to amend the soll
prior to use (Minerals Council of Australia 1998jthough native species are adapted to the
low nutrient levels common in Australian soils, moped growth and establishment has been
achieved following fertiliser application (Mineralouncil of Australia 1998), and the addition

of fertilizers and nutrients may be required. Apation rates of inorganic fertilisers should be
assessed according to the results of soil anal$sisdbed assessment and manipulation has a
strong effect on the success of seedling emergflzeke & Davison 2001). The seedbed
should not be “over-prepared” as a rough “cloddyiface reduces runoff and provides better
protection for seeds and seedlings (Minerals Cowhdustralia 1998).

Planting:

Fencing will be erected around the spent landfdllisc prior to planting to protect young
seedlings from animals and damage from machinezyegetation shall be undertaken through,
direct seeding, planting of tube stock and natuggéneration from the topsoil seedbank.

Direct seeding has the advantage that the disiwibutf plants is random. Relatively low
numbers of seeds should be applied (0.5 kg/ ha)loov for a greater diversity of plants to
establish through natural regeneration. Seedsinsedeeding should ideally be those collected
from the native vegetation prior to constructiontleé landfill pit. Alternatively, seed can be
purchased from a reliable nursery. Seeds of som&espmay require pre-sowing heat treatment
(Minerals Council of Australia 1998). To reduce gmedation, seeds will be treated with
‘Coopex’ prior to application (Clarke & Davison 200Campbell & Clarke 2006; Lomaost al.
2009). Seed inoculation with effective root-nodbbecteria (rhizobia) has also been shown to
enhance revegetation success (Thettl. 2005) and should be implemented if seeds have been
stored apart from topsoil for a long period (Mirilsr@ouncil of Australia 1998). Seeding should
be conducted after periods of moderate to heawjalthiand during periods of consistent rainfall
to ensure the maximum success (Vesk & Dorrough 2006

Direct seeding will be used to establish shalloated native grasses, herbs and shrubs.
However, deep-rooted overstorey species cannotaogegl directly on the landfill footprint, as
their roots may damage the final capping layer diierspent cells. The seed mixture should
comprise the most common grasses currently presettie side, potentially including Slender
Rat's Tail Grass§porobolus creb@y Red-leg GrassBpthriochloa macr Rough Speargrass
(Austrostipa scabra Couch Cynodon dactylon Snow Grass Hoa sieberiang Small
Lovegrass Eragrostis leptostachyaPurple WiregrassAfistida ramosa and Slender Wallaby
Grass Austrodanthonia racemoysaShrubs are currently not common on-site. Pravitiee
topsoil used to rehabilitate the spent landfilleé from the existing site, the seedbank should
allow shrubs to establish naturally. Seeding witisthalian BlackthornRursaria spinospmay
assist the shrub layer to establish faster. Theabslayer should be closely monitored to ensure
that flora species of value to the threatened feapexies identified on the site are established
(Bennettet al. 2000). Tree guards may be required to protectbshftom browsing (Kasel
2008).

Planting in rows and planting of monotypic tubecktshould be avoided (Munmet al. 2009).
Direct seeding sourced from adjacent patches agghezation of native plants will result in the
most natural outcome. Fine-scale patchiness cattebeloped by spacing trees and shrubs at
irregular distances and by not planting in strarghts. In the long-term, management of blocks
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of vegetation by thinning or the use of fire canused to enhance patchiness (Benattl.
2000).

Recent studies have shown that the use of mulen edplanting reduces the diversity of re-
established flora (Fiedler & Groom 2006). Given ttedatively mesic environment of the
Armidale area, mulch should not be required andises should be avoided. Instead, an effort
should be made to maximise that amount of waterladla to plants and seeds through
reducing competition from weeds. Care must be taerot disturb the topsoil after seeds have
started to germinate as this will cause a subsiargduction in plant establishment (Minerals
Council of Australia 1998).

For one year after planting the survival rates s will be assessed to determine the
necessity for replacing dead plants. It is assuitied 10% of the seedlings will require
replanting.

Management of the landfill area will be adaptiveeleding on the responses of native flora and
fauna to rehabilitation and management actionsokésken changes in conditions may result in
minor adaptations to management actions in ordeimorove the chances of favourable
outcomes from year to year.

4.2.3 Buffers

Vegetated buffers will be planted along the acoessl and around the landfill pit and
infrastructure areas (within the offset areas aut$ide the landfill perimeter fencing). These
areas should be established and planted in the stades of project construction and removal
of existing vegetation from the landfill pit be dgéd as long as possible to achieve maximal
overlap.

Buffer plantings along the access road will be glesil to supplement existing native stands and
enhance connectivity between patches of remnardtaign, including the Gara TSR. Native
trees and shrubs will be planted in a configurat@mmimic the natural landscape and will
occupy the maximum width of the road corridor.

All plantings will consist of locally occurring rige species, propagated from locally collected
seed or other propagules. Shrubs, herbs and grasBesiostly be allowed to regenerate
naturally.

Planted buffer areas should be maintained by achtitrist for a period of 24 months. During

this period any trees that die will be replaceddditional seeding will be implemented as
necessary. Wooded areas shall be monitored toensgeneration includes all facets of native
vegetation and the establishment of weeds is ptetidsee Section 5).

A firebreak shall be constructed around the peemet the Stringybark Woodland offset, and
around the perimeter of the grassland offset.

4.3 Removal of Mature Trees

The number of mature trees requiring removal wifirimposed irrigation areas will be limited to
the minimum necessary for the safe constructionusmedof the proposed development. Mature
trees to be retained will be marked to ensure machioperators take due care in their vicinity
and minimise any damage that may otherwise occur.

Prior to removal of hollow-bearing trees in woodlarand grasslands, hollows will be checked
for nestlings and arboreal mammals, such as possundsinsectivorous bats. Diurnal and
nocturnal stag watches should be undertaken fdr le@ldow-bearing tree or cluster of trees.
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Tree hollows should be re-checked for animals dé#ing or pushing. All fauna found will be
safely relocated to the offset areas with the sugien of a zoologist or wildlife rescuer. Injured
or sick animals will be taken directly to a locakerinarian for treatment.

4.4 Weed Control

The control of exotic plant species is one of thesmimportant issues for any eucalypt
woodland restoration program (Yates & Hobbs 199%jthout adequate control of weed
species, any areas left for natural regenerationragidly become overrun by exotics.

Twenty-eight (28) weed species were recorded ingitassland, sedgeland and Stringybark
Woodland communities within the landfill developrhanea. The dominant species were Spear
Thistle Cirsium vulgar@, which dominated some areas of grassland, andhdaw Crataegus
monogyny Blackberry Rubus fruticosysand Sweet BriarRosa rubiginosamostly within the
numerous large log piles in the Stringybark Woodlan

Four (4) species of noxious weeds declared una@g¥dixious Weeds Act 1988 the Armidale
Dumaresq Local Government Area (LGA) are presenthenstudy area: African lovegrass
(Eragrostis curvul, Bathurst Burr Xanthium spinosun Blackberry and Sweet Briar.
Although not currently present on site, control amohitoring of invasive exotic grasses, such
as Coolatai Grass, Serrated Tussock, and Chileaul®grass, which may spread from the
Waterfall Way access route to the new landfill situld also be undertaken. Management of
weeds shall be undertaken as required by law uhdéioxious Weeds A&993.

Noxious weeds will be treated with spot-sprayinggbifiphosate and thinning/slashing/pulling
implemented where required. All use of herbicidestmcomply with the directions on the
attached labeling and with regard to the provisiohsthe Protection of the Environment
Operations Actl997. The ‘cut-and-paint-stump’ method is recomdaehfor removal woody
weeds (Blackberry, Sweet Briar and Hawthorn). Tii®lves completely cutting the trunk or
stem of the plant as near as practical to grouvel kend applying a herbicide to the cut surface
within 30 seconds.

Weeds control should continue for up to 5 yearsrgitanting/seeding of offset areas and spent
landfill cells. Two comprehensive searches for veewil be implemented each year, one in late
spring (November) and another in late summer (Felgju

It is unlikely that weeds will spread neither frdemdfill waste placed in the operational pit
areas nor from rehabilitated pit areas since gfgarden) waste will be processed at the Long
Swamp Road Waste Transfer Station. It is understbatl Council does not intend to landfill
any green waste at the proposed development sit®atarfall Way.The potential introduction
and spread of weeds from the landfill is more kel be associated with soil disturbance and
earthworks during the construction and rehabibraphases of the landfill operation.

It is recommended that the following mitigation reages be undertaken during development
works to prevent the spread of weeds:

« Wash down vehicles to remove weeds and weed sequg\vent spread to new areas.
Wash down should occur in a dedicated area wheraffraan be contained and weeds
treated.

« Ensure that all materials imported onto the siteveeed and disease free.

« Do not transport topsoil. Re-spread topsoil aseclas possible to the area it was
stripped from.

* Monitor and control weeds following ground distunba and construction works: use
only non-residual herbicides and those without estigints (spreading agents) in the
vicinity of drainage lines (surfactants can leaguéfocation of amphibians).
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* Residual herbicides may be used in table draing ibrihey are used in a spot spray
manner (residual herbicides persist in the soil@ardbe washed into watercourses).

< Appropriate control of drainage and run-off thatynspread weed seeds or high levels
of nutrients.

4.5 Feral Animal Control

Habitat modification may be the most suitable téghe for Rabbit control. Removal of surface
refuge greatly enhances the effectiveness of coptagrams and slows recolonisation. This
may be achieved through measures such as disngprahkisting log piles and removing

blackberry thickets. Due to the presence of rapferg. Little Eagle) at the site, baiting with
‘Pindone’ is not recommended, however the use 801fay be suitable. Log piles should be
dispersed as individual logs scattered throughbet offset areas (both Stringybark and
grassland), to retain fauna habitat (e.g. foragungstrate for threatened birds) while minimising
shelter for Rabbits.

The reduction of Rabbits at the site will help tmtrol Fox and potential cat populations in the
area. The removal of log piles will also serve ¢duce harbour available for these species.
Covering waste in a timely manner should reduceoguge of waste to these pest species and
minimize enticement.

A specialist in feral animal control should be adted to determine the best management
approach for existing and potential feral animatisthee site. If an outbreak is detected, a
professional exterminator shall be employed.

4.6 Relocation of Dead Wood and Dead Trees

Hollow-bearing stags in the grassland and holloaring trees from Stringybark Woodland in
the landfill area will be relocated to offset ar@adogs, or erect as stags if feasible, in lini wi
DECCW recommendations (Appendix A).

Log piles within the landfill pit area of the Stgybark Woodland should be redistributed to the
offset areas and dispersed as single logs to eenuktural conditions (Munret al. 2009).
Fallen branches and timber should be allowed twraotate over time in the offset area.
Stumps with the potential to stand upright showddpbsitioned to allow for birds and arboreal
mammals to use the hollows for nesting and roosting

4.7 Enhancing the value of the offset for native fa  una: structural complexity

Fauna depend on a diversity of vegetation typesstmutural complexity to provide foraging
substrate, shelter and nesting habitat (Beraiett. 2000; Kavanaglket al.2007) and structurally
complex revegetation will support a greater divwgref species (Munret al.2007). To support
fauna that may be displaced and negatively impabtethe development, natural layers of
structural complexity and patchiness of vegetatiamst be re-established in the offset area
through a mixture of plant species regrowth (Muataal. 2009). Layers of vegetation can be
established by selecting plants that grow to déffiérheights, such as trees, tall shrubs, low
shrubs and groundcover. Fine-scale patchinesseae\eloped by spacing trees and shrubs at
irregular distances and by not planting in straigits. In the long-term, management of blocks
of vegetation by thinning or the use of fire canused to enhance patchiness (Benattl.
2000).

The habitat requirements of animal assemblagesspedes differ widely. Studies of arboreal
marsupials have shown that some members of thispgcan recolonise revegetated areas if
hollows are present or provided as nest boxes (Bgck Goldstraw 1989). Complex
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groundcover elements, including fallen logs andridelre essential for recolonisation by small
native terrestrial mammals (Munmet al. 2007). The number and diversity of avian species
inhabiting revegetated woodland appears to be ttjireelated to the composition of the
vegetation layers with the development of the usideey being of particular importance
(Munro et al. 2007). Studies show that common bird species eaplonise revegetation within
2-3 years provided the understorey is well-devedofdéunroet al.2007). Bird species richness
tends to increase with revegetation age and dagliand uncommon birds may take more than
8 years to recolonise (Tawes al.2001).

Several threatened species of birds are likelyetalibplaced due to construction of the landfill
pit. However, the impacts will be minimised throughe staged clearing required for
construction of the landfill over its proposed 5€ay lifespan. This will allow the maximum
possible amount of habitat to remain while thergiybark offset area becomes progressively
more established. A complex structural habitathwitultiple layers of vegetation, should be
established in the offset areas prior to extensiearing for the landfill pit and associated
infrastructure. The habitat requirement for eacthete species differs:

The Diamond Firetail FinchStagonopleura guttajabuilds bottle-shaped nests in trees and
bushes, but largely forages on the ground for gsaesls and insects. This species will require
well-established overstorey, shrubs and groundcimvsuccessfully inhabit the offset area.

The Speckled WarbleP§rrholaemus sagitta)anests and forages on the ground for arthropods
and seeds in grassy patches, leaf litter and stoubr (Fordet al. 1986) and are thus very
susceptible to predation. The successful assessaiegroundcover and a shrub layer is
important for the survival of this species. Howewerore important for the survival of this
species are the removal of existing introduced quard on the site (Foxes) and the prevention
of an increase of cat numbers on the site as # mddhe landfill. Speckled Warblers are known
to respond well to replanted eucalypt woodlands/ékaghet al.2007).

Varied Sittellas Daphoenositta chrysopterdprage socially on insects, by clambering among
tree branches and probing bark and dead wood. Biié&y an open, fibrous nest in upright dead
forks of trees (Higgins & Peter 2002). The sucadss$tablished and retention of mature trees
on the site is paramount to the survival of thiscéps.

Scarlet RobinsRetroica boodangforage on insects, mostly by pouncing to the gbfrom a
low perch. They build an open, fibrous nest, tylhjcan a fork of a mature living tree and
sometimes on a dead branch (Debus 2006). Both leesteblished groundcover layer and tree
canopy are required by this species.

It is expected that the Little Eagldiéraaetus morphnoidg¢gair on the site will move to a new
nest location when: a) their nestling has fledged disturbance near the nest/roost tree
increases; and b) the number of Rabbits, theirgmsrfood source on the site, is reduced. Thus,
we predicted that the Little Eagles will not bengigantly impacted by the development
provided several large mature trees, such as Ydloxes are retained on the site (Broesal.
2009). Little Eagles breed in a stick nest in &fijvwoodland tree and the long nesting cycle
lasts from late winter to early summer (Deletisil.2007; Debus & Ley 2009).

The successful establishment of a multi-layer cemplabitat may also offer the native species
some protection from exotic and native pest spedies example, Noisy MinerdManorina
melanocephalpare an increasing problem in Australian landssapel dominate small patches
and competitively exclude other small woodland bi¢Hordet al. 2001). The establishment of
shrubs, such as native Acacias, in the offset waoatimay reduce the number of Noisy Miners
(Hastings & Beattie 2006). In a study by Hastingd 8eattie (2006), the greatest abundance
and richness of small birds occurred in plantingsnloining eucalypts with at least 15%
Acacias. Hastings and Beattie (2006) recommendethealypt plantings be supplemented with
both Acacias (preferably bipinnate) and a shrubieustorey to deter Noisy Miners.
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5. Offset Monitoring

On-going annual monitoring of revegetation is reggito determine the success of regeneration
within the offset areas and within the landfill pi each cell is rehabilitated. Vegetation surveys
of established monitoring plots should be underakelate spring-summer to maximize the
numbers of species recorded and ensure accuraiéficiion. Monitoring plots should be
established in the offset area prior to vegetatsonoval for the landfill pit and infrastructure.

Understorey response to grazing removal should ditored from the outset. If understorey
response is minimal, assisted regeneration (reztgetith local tree and shrubs seeds or
seedlings) will be required, especially in treelassas. A density of >2,000 stems per 5 ha is
considered adequate regrowth. Growth and standtsteuresponse shall also be monitored to
assess the response of the understorey to thinning.

5.1 Establishment of plots for ongoing vegetation m onitoring

Prior to vegetation removal for the landfill pitcamfrastructure, vegetation monitoring plots
(20 x 50 m) will be established in the designatifged areas. A minimum of three plots shall be
established in representative vegetation for tlessiand area, three plots established in the
Stringybark vegetation in good condition (regrowtahd three in the areas that will likely
required revegetation (areas near Stringybark Waomticurrently designated as grassland,
Figure 1) for a total of nine monitoring plots.

These plots aim to detect changes in responsetdéorashabilitation and monitoring shall
commence with the collection of baseline data. sThformation will provide the benchmark
from which ongoing monitoring will be measured astessed in terms of the success of the
rehabilitation works.

5.2 Monitoring vegetation regeneration (diversitya  ssessment)

Within the 50 x 20 m plot, numbers of individuaémsts of native trees and shrubs by species
will be counted to determine diversity. Dead treestumps >1 m high will also be counted
and denoted as ‘dead tree’.

Trees less than 10 cm in diameter will be furtHasgified in terms of height. This will assist
with the monitoring of seedling growth and regetiera A density of >2,000 stems per 5 ha is
considered adequate regrowth. Less than 2,000 spams$ ha area will require assisted
rehabilitation by planting or seeding of nativecps.

The number of vegetation layers (strata) shouladied and described in categories for trees,
tall shrubs, low shrubs and groundcover (Thackwayl. 2006). Notes will be made of the
presence of exotic weed species where appropriate.

The abundance of fallen timber >10 cm diameter béllrecorded in terms of the total length of
logs present in each transect. Logs will be se¢pdriato diameter size classes related to the tree
diameter at breast height (DBH).

5.3 Monitoring Groundcover

Vegetation groundcover will be assessed within 2B8ex 20m plot as percentage of native
grasses, native shrubs, native other (forbes arltbhand exotic plant cover. For the baseline
study, all native and exotic species will be idiéamdi to species. The quality of the remnant
vegetation community present will also be asse&sethe level of ground disturbance (from

animals or human activity) and organic litter cags.
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Figure 4. Monitoring plot layout

5.4 Photo Points

A digital photo will be taken at the southwest @rof each plot and the location and aspect
recorded using a GPS and compass. The locatioheophoto point will be marked using a
labelled star picket as a permanent marker.

5.5 Reporting

An annual report of the assessment will be produesdiling the following:

» Digital photos with GPS locations and aspect fahaaonitoring plot;

» Ground cover assessment;

e Tree & shrub diversity;

» Tree height for trees less than 10 cm in diameégyeferation measure);

» Calculation of total number of species, total st¢atsx50 m), and estimated stems per
5 ha for each plot;

* Fallen timber;

* Ground disturbance;

e Organic leaf litter coverage;

« Presence and estimated density of exotic weedespeid

e Adiscussion on the density and diversity of ndttegeneration occurring in each plot.
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6. Statement Addressing the Principals of Biodivers ity Offsetting

DECCW (previously the Department of Environment &whservation DEC) has outlined a
number of principles for biodiversity offsetting gpendix A). We have briefly addressed each
of these criteria in terms of the conditions onpheposed landfill site.

1. Offsets are used to address residual impacts follomg consideration and
implementation of options to avoid, minimise and migate impacts.

Options to avoid, minimise and mitigate impactdhaf proposed landfill on threatened species
and ecological communities have been taken intsidemation and are discussed in Broese
al. (2009). Offsets will be used to create additidmabitat for four species of woodland birds
that will lose territories for individual pairs agesult of landfill construction.

The area designated for the landfill is currenighly degraded. The condition of the proposed
offset areas will be rehabilitated according to MBAZs recommendations (DEC 2006) and the
condition will gradually improve to a status motgtable for species conservation.

The construction of the landfill pit will be compdel on a cell-by-cell basis. Thus, vegetation in
the final cells will not be cleared for 30-40 yeafter commencement of landfill use. After each
cell is full, it will be covered and rehabilitatefihis will minimise the size of the area impacted
at any given point in time.

2. Offsets should be based on an agreed understandin§the conservation significance of
the impact and offset values.

A full assessment of the conservation significarmdethreatened species and vegetation
communities was conducted as part of the florafanda assessment (Broe=teal. 2009). The
proposed offset areas are of the same vegetatp®ms tgs the proposed clearing, a 3:1 ratio of
offset to impact area for Stringybark Woodland aative grassland.

An important component of the offset is their poto maintain or increase the connectivity
value of the landscape. The vegetated buffer teebenstructed along the access track will link
habitat between the Stringybark Woodland in thetsofithe site with Box-Gum Woodland in
the north in the Gara TSR (Figure 1).

3. Offsets should maintain or improve identified biodiversity values secured into the
future.

Mitigation measures and rehabilitation of the dffaeea should compensate for the loss of
biodiversity within the impact area. DECCW has agréo a 3:1 offset ratio to provide habitat

for the woodland bird species to be impacted bydbeelopment. The mitigation measures
proposed for the offsets, including exclusion &zing, redistribution of fallen timber (as single

logs), and weed and pest control will improve thaservation value of the site overall. These
mitigation measures should improve tree recruitnaeck understorey condition and diversity in

the landfill and offset areas (Yates & Hobbs 1997).
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4. Offsets should be based on a “like for like” basis.

Clearing of 12.7 ha of Stringybark Woodland and B& of Box Gum Woodland will be
replaced by the conservation and improvement ofhd0of similar Stringybark Woodland
regrowth area. As the Stringybark Woodland in pheposed landfill area contains Box Gum
Woodland elements, the Stringybark Woodland oftsea will be enhancement planted with
Yellow Box and Blakely’s Red Gum trees, particyfan the vicinity of existing trees of these
species in the Stringybark offset area.

Clearing of 6.5 ha of grassland and 0.5 ha of daddewill be replaced by the conservation and
improvement of 21 ha of cleared grassland.

5. Offset area should be greater than the area impaate
A 3:1 offset to impact ratio has been proposedHerandfill site (DEC 2006).

The area proposed for the offset of both StringybMoodland and grassland is in similar
condition to the area to be cleared. The conditbrthe offset areas will be improved by
mitigation.

6. Offsets should generally be in proximity to the ara impacted

The offsets will be adjacent to the Stringybark Waod and grassland to be impacted,
respectively. Applying the offset locally minimizéke risk that any one area receives an
unreasonable burden of impacts without receiving blenefits that offsetting can provide.
Providing offsets and improving habitat conditialjeeent to the impact areas should allow the
four threatened bird species at the site to redofraim the impact area to the offset area and the
genetic diversity of the populations in the locaaawill be retained.

7. Offset actions should be located in areas of strag& regional conservation value where
Principle 6 does not apply

Principal 4 (like-for-like) and principal 6 (offsatjacent to impact area) have been satisfied for

this proposal.

8. Offsets should be in addition to existing initiaties

The proposed offset areas are in addition to mitgameasures proposed for the site in the

flora and fauna assessment (Broeseal. 2009). Initiatives include assisted regeneratibn o

degraded habitat, relocation of logs from log-pifescing, and pest and weed control.

9. Offsets should minimise ecological risks from timéags

Construction of the landfill pit and infrastructusbould not commence until offsets have been

designated and rehabilitation of suitable areasthef site has commenced. Fencing and

rehabilitation of the offset areas should commeagearly as possible.

Each cell of the landfill will be rehabilitated #sis completed and unused cells will not be
cleared until they are needed.
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10. Offsets should be secure, long term and auditable.

Offset areas can be protected in perpetuity through

* Vesting ownership in Council, Land Trust or BioBank

* A formal conservation agreement (Voluntary ConsegoveAgreement (VCA) under the
NPW Act bound to title prior to on-selling; or

» A covenant on title placed on the land under sa@®&b of the Conveyancing Act 1919.

The appropriateness of targets and strategieseaininagement plan will be reviewed every 5
years.

Mandatory documentation of offset agreements moistey full details about all locations and

actions involved in an agreement. A spatial reconda centralised GIS spatial database,
managed by DECCW and accessible by DECCW officeadsio required (DEC 2006).
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7. Summary of Mitigation Measures

After extensive negotiation between the DepartmanhE&nvironment, Climate Change and
Water, Armidale Dumaresg Council and E. A. Systerossultants it has been agreed to
implement the following beneficial management awtio

Progressive clearing of trees on the landfill amea cell by cell basis;

Fencing of offset areas with livestock-proof butidiie-friendly fencing (avoiding
barbed wire if possible);

Control of exotic herbivores (Rabbits) in the offseeas. (A Rabbit control plan will
include close monitoring of densities of Rabbitsd aimmediate control of new
irruptions);

Control of any cat populations associated withlameifill;

Control of Foxes in the offset area, especiallyaft of a broader regional program with
neighbouring properties. Localised control of Foxeliant upon the landfill is
required;

Ongoing control of noxious weeds;

No burning for hazard reduction in offset areasl eonstruction of perimeter firebreaks
around the offset areas. (If hazard reduction ibgriis required as a buffer to the
landfill, the design must minimize the area burpegreferably use slashing to achieve
a narrow buffer);

Relocation of hollow trees from landfill area tdsaft areas as single logs (not log piles
which create Rabbit harbour), or erect as stafgafible;

Relocation of all logs that are >20 cm diametearat point off the landfill site to the
offset area, as single dispersed logs (not logpile

Rehabilitation of tree cover in selected areasdgirbas soon as possible after stock
removal;

Monitoring of understorey response to grazing remhde be initiated prior to the
commencement of development;

Assisted rehabilitation will be required if undergy response is minimal, (selected
replanting of shrubs and seeding if feasible) esfigén treeless areas;

Low intensity thinning of dense stands of younges$réo be applied in a small-scale
mosaic pattern if carefully designed to have eadokigbenefit. Growth and stand
structure response to be monitored. Draft protofmissuch thinning are provided in
Appendix A (Thinning is not a required action, taifould be applied if judged to be
beneficial).
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Appendix A. Department of Planning Offset
Recommendations - 8 December 2006
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Your Reference : 20017605; C058
Our Reference : DOCOBH0mxx

cc : Armidale Dumaresq Council
Contact : Todd Soderquist, 6773 7006
Date : 8 December 2006

Mr Chris Wilson

Major Development Assessment
DPepariment of Planning

GPO Box 39

SYDNEY NSW 2001

Attn: Mr Brad Deane

Dear Mr Wilson
OFFSET PROPOSAL — ARMIDALE REGIONAL LANDFILL

As you are aware, the Regional Landfill proposed by the Armidale Dumaresq Council will have
detrimental impacts upon threatened species and communities. The Councit has requested that
the Department of Environment and Conservation (DEC) provide guidelines on how to offset these
impacts. Mr Deane has previously advised the Council’s consultants that they may work directly
with the DEC in developing offset guidelines specific to the landfill. This letter outlines the results of
these early discussions and is being provided to both the DOP and Council.

On 8 November 2008, Dr Todd Soderquist DEC Senior Threatened Species Officer, conducted a
site inspection of the proposed landfill site with Mr Col Maclver from the Council and EA Systems
consultants Mr Martin Dillon and Dr Liz Broese. Dr Soderquist assessed habitat quality and
management requirements in the vicinity of proposed landfill, including surrounding areas that that
have been suggested by the Council as potential offset areas. On the basis of this inspection and
information provided by EA Systems, the DEC provides the following advice on actions fo
maximise the environmental outcomes of offsets to the proposal. The DEC may support the
Council's landfill proposal if it is satisfied with the offset proposal.

In order to assess the merits of proposed offsets against general principles outlined in Attachment
A, the DEC requires information on both the anticipated impact and the offset. Attachment B sets
out a range of criteria that the DEC considers to be the minimum necessary to evaluate the offset,
and in this case, define the biodiversity values of impacted areas and candidate offset area(s).
Particular attention is needed to the potential application of management actions in Section 7.
Some of the criteria relate specifically to the landfill site (e.g. transfer of logs) while others are
generic and relevant to the design of any offsetting initiative. For each criterion in the table, we
have described the DEC’s preferred outcome and attached notes on the information needed.

A. Specific Issues for the Council
1) On-site actions: Avoid, Minimise, Rehabilitate

The development proposal should address the need to avoid impacts if possible,
minimise those that will occur and rehabilitate each cell of the landfill as it is completed.
For example, the Soil Conservation Act requires the proponent to rehabilitate the landfill
site to stabilise and recreate a landscape that is compatible with the surrounding land
and comparable to pre-existing land use.



2)

3)

Page 2

The objective is to minimise future maintenance requirements by, among other actions,
minimising soil erosion and consequent sedimentation of the surface drainage system. The
science guiding rehabilitation/stabilisation of mine sites is considerable and should generally
apply to landfill site rehabilitation. Evidence from current best practice management
demonstrates that it is economically feasible and practical to stabilise scils and the landscape.

Offsite: Offsetting Impacts to Biodiversity

There has been increasing pressure to restore landscapes to minimise long term social cost
and clearly establish measurable rehabilitation objectives that demonstrate sustainability.
However, it would be erroneous to equate rehabilitation and stabilisation of a landfill site with
the re-instatement of pre-disturbance biological diversity and natural ecological processes.
Creating geomorphologically stable landscapes during rehabilitation does not ensure re-
establishment of the complexity and diversity of natural ecosystems, especially where the loss
of older trees will require centuries to replace. Restorative practices are only now developing,
the cost is significant and the long-term success is uncertain.

Consistent with the EP&A Act, TSC Act and NP&W Act, the proponent of any development is
obliged to avoid natural and cultural features to the greatest extent possible. No definitive
experience or historical evidence exists to assure us that pre-disturbance ‘naturalness’ and
biodiversity levels can be re-established following landfill construction. Nor is there any
empirical information enabling us to gauge the rate at which biodiversity might recover.

Nevertheless, it is clear from the nature of landfilling that impacts to biodiversity are intense and
that they will span time scales that are at least inter-generational, if not permanent.
Furthermore, the losses that will occur at the landfill site also contribute to the already
significant level of cumulative loss that has occurred at a regional scale on the New England
Tablelands.

The only meaningful way to counter the direct impacts to biodiversity on the landfill site and to
avoid adding to the cumulative loss at regional scale is to take actions to remove threats to or
‘enhance’ biodiversity at another site. Offsetting is @ means by which we can narrow the
biological shortfall between a rehabilitated (stabilised) landscape and a pre-disturbance
landscape. Put another way, the biological debt incurred on-site can be remedied by a closely
comparable credit {or better) off-site.

Defining an Appropriate Offset

Damage to biodiversity from the landfill wili be immediate yet most management actions are
expected to compensate for biodiversity loss only with gradual improvements. The New
England Tablelands is a highly modified province and the DEC is concerned to ensure that, as
far as possible, future developments take action to address cumulative impacts over both
space and time. The information requested in the attached table should provide DEC with
sufficient information to enable it to evaluate the merits of candidate offset areas.

The criteria in Attachment B vary in nature considerably. The DEC fully recognises that the
values pertaining to one criterion are not directly or empirically ‘comparable’ with those of
another criterion. Further, the DEC understands that it may not be possible, feasible or
practical for the proponent to satisfy the DEC's preferences in terms of all criteria within one
land parcel. In order to address one ctiterion well, compromises may need to be made to one
or mare others.



Page 3

The DEC will evaluate the overall merit of an offset proposal having considered all criteria
collectively. Importantly, the approach adopts a systematic assessment process and confers
transparency for defensible decision-making.

As a guide to the size of offsets required, the Biometric Tool used in Property Vegetation
Planning within NSW applies ratios for many threatened species on the order of 20:1 for offset
to impact area. Logically there would be little reason to vary these ratios across proposals. In
this instance there is potential for intensive management of offsets that might greatly improve
the biodiversity contribution of these areas. From that perspective, if suitable management
effort is incorporated in the proposal, an offset ratio of 3:1 or greater may be appropriate for the
landfill.

4) Information Required from Armidale Dumaresq Council

High levels of detail are not necessary when addressing topics in Attachment B. Photographs
with expert field observations will be sufficient for the DEC to form a view. For example, full
species lists are not required. In completing the table DEC requests:

a) The Council to address each of the criteria  with information for both the landfill area and the
proposed offset area(s).

b} The Council simply describes impacted and offset areas under consideration, not evaluate the
merit of the offset proposal o biodiversity in great detail.

If you wish to discuss any matter raised in this letter please ring Todd Soderquist in the Armidale
office on 6773 7006.

Yours sincerely

Simon Smith

Manager Armidale Region

Environment Protection and Regulation Division
Department of Environment and Conservation
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Aftachment A

Offset Principles for Biodiversity Conservation Offsets under
the Environmental Planning and Assessment Act, 1979

1. Introduction

The Department of Environment and Conservation is the agency legally responsible for biodiversity
conservation across the state. There continues io be pressure on natural values from urban,
industrial and agricultural development. As a consequence of past land-use decisions, a pressing
short-term challenge is to secure and manage the larger, more intact landscape remnants so that
fragmentation does not increase and natural values are not further diminished. In the longer term,
the challenge for biodiversity is to rebuild landscapes that are ecologically viable for native species
at all scales. Without mechanisms such as policy frameworks, this loss is likely to continue at a
greater rate and in a less managed fashion.

The Environmental Planning and Assessment Act (EP&A Act) 1979 is the principal instrument in
NSW governing land use planning and development control. Its objects include a commitment to
ecologically sustainable development and to the protection and conservation of native animals and
plants, including threatened species, populations and ecological communities, and their habitats.
More broadly, the NSW Government has made a commitment to prevent further broad scale
clearing of native vegetation, recognising that too much has been cleared in parts of the State with
very serious environmental consequences.

Continued development and the inevitable expansion of urban and coastal setilement, in particular,
will involve unavoidable loss of natural and semi-natural areas through land use change into the
future. Developers have for some years offered to protect or transfer unaffected lands to other
agencies or councils to compensate for environmental impacts.

The use of formal “offsets” schemes has emerged as a potentially feasible option when dealing
with a wide range of development impacts. The NSW Government has already released
discussion papers on “Green Offsets for Sustainable Development™', “Offsets, Salinity and Native
Vegetation’ and “Compensatory Wetlands. »3

In all of these publications, offsets are employed as a last resort after other methods to avoid,
minimise and mitigate impacts have been considered. It is only one tool that can be employed, in
limited circumstances, as part of a mix of strategies to achieve conservation outcomes and
manage loss.

' NSW Government April 2002, Green Offsets for sustainable development: Concept paper NSW
Environment Protection Authority, NSW Department of Land and Water Conservation, NSW National Parks
and Wildlife Service, Planning NSW
2 NSW Department of Land and Water Conservation (2001),Offsets, Salinity and Native Vegetation:
Discussion Paper , NSW Department of Land and Water Conservation, Sydney
ghttp:ﬂwww.dlwc.nsw.gov.au!carefsaIinitylpdfloffsets.pdﬂ

NSW Department of Land and Water Conservation and NSW State Wetlands Advisory Committee (Nov
2002), Compensatory Wetlands; A discussion paper under the NSW Wetlands Management Policy, NSW
Department of Land and Water Conservation, Sydney '
[hitp:/fwww.dlwec.nsw.gov.au/care/wetlands/cw/cw.pdf]
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2. What is an offset?

The term offsets refers to agreed actions that are undertaken to counter-balance the adverse
impacts of approved development. In relation to bicdiversity, offset actions provide a mechanism
to compensate for loss of biodiversity values in one area by action elsewhere.

Benefits for biodiversity management may be achieved in three ways:

1. Securing protection of other, existing areas of equivalent conservation value. Habitat loss is
one of the key threats to biodiversity. The permanent securing of areas of biodiversity value is
an important gain, particulariy if the area is also under threat.

2. The enhancement of existing habitat. This may include better management of existing habitat,
assisted regeneration of degraded habitat, fencing and pest and weed control. This approach
can increase the viability of existing remnants and needs to be considered in a regional
context.

3. The protection of cleared land and the restoration or reconstruction of habitat. This involves
high risks and uncertainties for biodiversity outcomes. This approach might be used
strategically to link areas of high conservation value or fo increase buffer zones around areas
of high conservation value.

In most regions, preference is likely to be given to the first approach. That is, as a general rule the
priority for offsets should be given to the protection, and enhancement if necessary, of threatened
areas of equivalent biodiversity value to the impact area.

The enhancement of habitat in poor condition and habitat reconstruction would typically be
undertaken where this would buffer high value habitat, or provide connectivity. Priority for these
kinds of offsets may be higher if they are part of a landscape/regional habitat strategy. Where the
only available habitat for some threatened species or endangered ecological communities is
degraded, restoration and protection can also become a high priority.

3. Objectives of biodiversity offsets

1. To encourage well designed development proposals that take full account of all potential
impacts.

2. To minimise loss through consideration of options to avoid or minimise biodiversity loss or
mitigate biodiversity damage, and only use offsets to compensate for unavoidable biodiversity
impacts as a last resort.

3. To use offsets to secure, protect and manage areas of significant biodiversity value into the
future.

4. To take account of the potential contribution of different management and restoration actions in
developing an offset proposal.

5. To calculate the area required for an acceptable offset according to the relative conservation
values and condition of the impact area and offset area(s} (i.e. the ratio will vary depending on
the relative values).

4. Principles of biodiversity offsetting

1. Offsets are only used to address residual impacts following consideration and
implementation of options to avoid, minimise and mitigate impacts.
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Offsets should be based on an agreed understanding of the conservation significance
of the impact and offset values.

Offsets should maintain or improve identified biodiversity values secured into the future.
Offsets should be based on a “like for like” basis.

Offset area should be greater than the area impacted.

Offsets should generally be in proximity to the area impacted.

Offset actions should be located in areas of strategic regional conservation value where
Principle 6 does not apply.

8. Offsets should be in addition to existing initiatives.

9. Offsets should minimise ecological risks from time lags.

10. Offsets should be secure, long term and auditable.

NO O AW

In applying these principles to an offset package, not all principles will be of equal relevance in all
circumstances. The priority for each principle will depend on the regional conservation and
development context, the nature of the identified biodiversity impacts of the development, the
availability of offset options, the long-term management options for offset land and the relative
likelihnood of success of any option in the circumstances. For example, there may be
circumstances where the “like for like” and “proximity” principles are given a lower priority in order
to achieve strategic, targeted, viable and secure offset actions at a regional or vegetation
commuinity level.

Any trade-off between these principles should be considered in the context of the cumulative
effects and any targets for biodiversity in a strategic regional context. The long term impact
development and the use of offsets on other than a “like for like” basis should not result in the
depletion of particular species or communities to the point where their persistence is put at risk.

The agreed offset package for any development proposal should explain the priority given to each
offset principle in a clear and transparent fashion.

Principle 1: Offsets are only used address residual impacts following consideration and
implementation of options to avoid, minimise and mitigate impacts.

Offsetting should only be utilised as a last resort after all other options to avoid, minimise and
mitigate impacts have been considered and deployed. Offsets address the residual impact
following this process.

This process can be expressed succinctly as follows:

e Avoid impacts and retain biodiversity with priority for retention of habitat, which is of identified
high conservation value and in good condition. This can be achieved through sensitive design
and development planning.

« Minimise impacts where unavoidable. One way to minimise impacts is to reduce the size of the
area to be impacted.

+ Mitigate impacts to reduce the short, medium and long-term effects. The impacts on
biodiversity need to be managed by implementing design, operational or organisational
safeguards or controls such as exotic species management, erosion and sediment control,
design innovation and rehabilitation of disturbed areas.

Where it can be demonstrated that no suitable development alternative exists, all prudent and
feasible options have been examined and the development is deemed to be of sufficient
community benefit to proceed, an agreed biodiversity offset package can be provided. This offset
package should be developed and implemented to address the residual impacts that are agreed to
be justified and unavoidable.
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Principle 2: Offsets should be based on an agreed understanding of the conservation
significance of the impact and offset values.

Consideration of offsets should only proceed following a comparison of the biodiversity significance
of the impact and offset areas, based on the best available information and ecological principles.

It is important that there is an agreed understanding of the minimum level of data required and the
methods to obtain this data. The level of risk and the dynamics of the natural system also need to
be identified in developing offset options. It is essential that uncertainties arising from sparse
ecological data and incomplete knowledge of species responses over time are taken into account
in ranking or assessing options. [t is also important that the potential risks to an offset option, for
example from offsite threatening processes and climate change, are considered.

Principle 3: Offsets should maintain or improve identified biodiversity values secured into
the future.

Offsets seek to compensate for the loss of biodiversity due to a development impact by maintaining
or improving biodiversity values away from the impact area. The balance between ioss and gain
may be calculated according the conservation significance of the impact and offset areas and the
likelihood of the persistence of the values to be protected as an offset. Offsets options will vary
according to the biodiversity values of what is lost and the values, future viability and security of the
offset option.

To achieve this outcome it is essential that the nature of the loss is clearly defined, the predicted
secured benefits from offsetting are clearly identified and the means by which they will be delivered
is legally agreed as part of the consent process prior to any works commencing.

Principle 4: Offset should be hased on a “like for like” basis

1. Biodiversity losses must be offset with biodiversity gains. Biodiversity offsets may also resuit in
improvements in water quality or salinity but these benefits do not reduce the biodiversity
requirement. Benefits cannot be traded across types. For example, salinity benefits cannot
offset biodiversity losses.

2. Preference in selecting offsets must be given to protecting areas that are of the same
vegetation and habitat type and conservation significance as those being impacted within the
regional context. This principle recognises that offsets should contribute to the long-term
retention and recovery of habitat types and species depleted through development. The risk
otherwise is that some habitat types will be substantially cleared, and therefore put at risk of at
least regional extinction, in exchange for the protection or revegetation of other types.

3. Where there is no available “like for like” offset of reasonable size or viability, consideration
should be given to protecting communities that are under a similar level of threat in strategic
targeted areas (see principle 7), or to restoration of degraded areas of similar habitat type or
reconstruction of habitat. These mechanisms can increase the viability of existing remnants,
provide connectivity between areas of high conservation value or increase buffer zones around
areas of high conservation value.

However, offsets should not be used when “like for like” is not possible because the development
places the continued persistence of a species or communaty at significant risk of extinction by
removing one of the last refuge areas for the species or community. Other mechanisms should
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then be invoked to avert the risk, for example, conditioning consent to require ex-situ conservation
actions as a mitigation of impact.

Principle 5: The offset area should be greater than the impact.

The destruction of habitat or removal of native vegetation must be counter-balanced by offset
areas greater than the area impacted. The greater area counters, to some extent, the risks and
unceHrainties associated with offsetting. The exact offset ratio to be applied will depend on the
circumstances of the case. Knowledge of the total surviving extent of the habitat or vegetation
type(s) involved, its historical depletion and the area that will be removed by the development are
crucial considerations in relation to the viability of the offset.

Where an offset is proposed that is of poorer habitat condition than the vegetation cleared, a higher
offset area ratio is justified, on the basis that good condition, essential to future sustainability, is
difficult to recover. The highest ratios should apply for the revegetation of cleared land to account
for the considerable timeframes and risks associated with revegetation. More than one offset
location may be required to compensate for several impacted species or to compensate
adequately for a single species.

Principle 6: Offsets should generally be in proximity to the area impacted

To ensure equity in the sharing of the impacts of development and the benefits of offsets, it is

preferable that offset measures be provided in reasonable proximity to the areas impacted. There

are a number of reasons for this:

o Applying the offset locally minimises the risk that any one area receives an unreasonable
burden of impacts without receiving any benefits that offsetting can provide;

« Retaining habitat across its natural range spreads the risk of loss from catastrophic events
such as fire;

« Protecting local populations may contribute fo the conservation of genetic diversity.

Suitable boundaries for offsetting will vary. In rural areas, suitable areas may be subregions within
bioregions. In urban areas, local government areas may be more appropriate. For very specific
values such as particular threatened species, the offset boundary may be the natural distribution of
the species involved.

Practical considerations such as the availability of suitable offset areas, viability and security may
also affect the offset package. In some cases, a better conservation outcome that satisfies the
other offsetting principles may be achieved by considering offset options over a greater distance
from the impact. Strategic outcomes may take priority over proximity in these circumstances.

Principle 7: Offset actions should be in areas of strategic regional conservation value
where like for like is not available in proximity to the impact

Where “like for like” cannot be achieved in proximity to the impact, biodiversity offsets may be
targeted to achieving protection of those areas of significant vegetation that are at most risk or less
secure in the locality, or those areas that have most strategic conservation value in an intensively
modified region. For example, in highly developed regions, there may be very few large areas of
any natural vegetation type remaining. The priority for offsetting actions could be directed to
enhancing the status of remaining viable species or communities or protecting any large viable
patches of habitat that are rare and at risk of loss and fragmentation.

Principle 8: Offsets should be in addition to existing initiatives
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Offsets should not utilise areas where public funds are already being applied for conservation and
management eg. Landcare restoration projects and revegetation of council reserves. Offsets can
be used to expand and complement these existing conservation programs provided there is well
documented and transparent accounting to ensure there is no double accounting.

Offsetting is generally not appropriate on public land, as there are existing statutory responsibilities
for public authorities to manage heritage values. Offsetting should not generally be used to
supplement the budgets of public land management authorities.

Principle 9: Offsets should minimise ecological risks from timelags

Any time lags between removing and replacing habitat function should be factored into the
specification of offsets (for example where mature paddock trees are replaced by new plantings).
These may range from initiating offsets well prior to impact to initiating offsets as soon as
practicable, but with the risks involved to biodiversity factored into the location, replanting ratio and
total area of the offset proposal.

Principle 10: Offsets should be secure, long term and auditable

Offset strategies must be demonstrated to be secure and their conservation values should be
evident within an acceptable timeframe. The legal and administrative arrangement that bind an
offset must be clear and binding in perpetuity with penalties for non-compliance (see point 5 for
suggested mechanisms).

Mandatory documentation (a Register) of offset agreements should convey full details about all
locations and actions involved in an agreement. A spatial record on a centralised GIS spatial
database, managed by DEC and accessible by DEC officers, is also required. These records
ensure that details of offset agreements are not lost over time and future development proposals
do not reverse any gains. They are also a vital tool for monitoring compfiance with the agreed
terms of an agreement and the success of conservation outcomes.

Requirements for ongoing monitoring and evaluation, as well as technical specifications for the
work, should be factored into the offset agreement. It may be appropriate that the developer funds
the first 5-10 years of monitoring to ensure that the intent of the agreement is being met. After a
period, the responsibiiity could rest with local or state government and for the landholder.

5. Mechanisms to achieve security

A major obstacle to securing conservation outcomes is uncertainty regarding future ownership and
management of lands agreed to be set aside from development ie. the offset site.

The preferred mechanisms to achieve security are:

»  Acquisition of land with transfer to a public authority for ongoing management eg. Council,
NPWS or Trust. This provides the most secure option for offsets but may be limited given the
ongoing resourcing implications unless financial contributions are also negotiated.

In the case of DEC, there are only certain types of lands that would qualify for reservation
under the provisions of the NPW Act 1974. In general, preference is given to lands that meet
state-wide conservation priorities; contain high conservation value vegetation; have threatened
species habitat values; demonstrate corridor opportunities; have suitable size and boundary
configuration; have regional recreation or open space values and are supported by adequate
management funding (whether from private or public sources).
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Council management would also require some ongoing commitment for establishment and
operational costs to ensure that the costs of offsetting the impacts of a development are not
simply transferred from the proponent to the community.

» Conservation covenants on private land. Conservation agreements exist under the National
Parks and Wildlife Act, 1974, the Nafure Conservation Trust Act, 2001, as well as appropriately
worded s88B covenants under the Conveyancing Act 1919 where the benefiting authority is
either the council or the DEC.

A covenant restricts or prohibits activities that could degrade the environmental value of the
land; is permanent and registered on the title to the land and is approved in writing by, or is
entered into under a program approved in writing by a government authority. Conservation
covenants may be eligible for concessional tax treatment and for other financial assistance
(eg. Rate exemptions).

Less secure mechanisms need to be employed with caveats o ensure protection in perpetuity.
They will generally be less attractive as offset options where more secure commitments are
possible.

> Wildlife Refuges, under the National Parks and Wildlife Act 1974, can also be registered on the
titte deeds of the land for information purposes, but can be rescinded by the landowner or
occupier at any time and are not secure.

» Conservation zoning and development controls. This refers to land use zoning in the Local
Environment Plan (LEP) that identifies biodiversity protection and management as the primary
objective and use of that land. The disadvantage of this mechanism is that the zoning can be
changed at some later date without reference to original offset agreement. This mechanism
should include a caveat in the LEP that requires referencing to the Minister responsible for
conservation if there is a proposed change in the zoning of offset [and.

> Stewardship payments for development controfs. This basically provides incentives for a
period of time to landowners to manage the conservation values of their land. However,
security in perpetuity is not assured. [f accompanied by a covenant or long-term (i.e. 30 year)
contractual commitment, these may still be attractive offset options.
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Appendix B. Site Photos
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Figure 6. Groundcover in Stringybark Woodland proposed offset groundcover area
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Figure 7. Dense regrowth in Stringybark Woodland offset area

Figure 8. Cleared grassland in proposed landfill pit impact area
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Figure 9. Proposed landfill pit impact area in Stringybark Woodland. The area is dominated by mature
regrowth with few remnant mature emergent trees.

g e A -

Figure 10. Log piles in the Stringybark Woodland of the proposed landfill pit impact area
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Figure 11. Blackberry shrubs (noxious weed) in the log piles within the Stringybark Woodland proposed
landfill pit impact area
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Appendix C. Flora Species Recorded On-Site
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Table 1. Flora species observed in the study area on 3 April 2005, 15 October 2005 and 18 September
2006

V=Vulnerable Species (TSC act and EPBC Act); R=ROTAP species; TSR=Travelling Stock Reserve;

*= introduced species, **= exotic species listed as noxious weeds for the Armidale Dumaresq LGA.

Status  Scientific name Common name S;ﬁgy TSR

Trees
Acacia filicifolia Fern-leaved Wattle v v
Allocasuarina littoralis Black She-oak v
Banksia integrifolia subsp. monticola Banksia 4
Angophora floribunda Rough-barked Apple v
Eucalyptus blakelyi Blakelys Red Gum 4 4
Eucalyptus bridgesiana Apple-topped Box v
Eucalyptus caliginosa New England Stringybark v v

R Eucalyptus elliptica Bendemeer White Gum v
Eucalyptus melliodora Yellow Box v v

\% Eucalyptus nicholii Narrow-leaved Black Peppermint v
Exocarpus cuppresiformis Native Cherry v
Shrubs
Acacia dawsonii Poverty Wattle v
Acacia ulicifolia Prickly Moses v v
Bursaria spinosa subsp. spinosa Blackthorn v v
Cassinia laevis Cough Bush v v
Cassinia quinquefaria Cough Bush v v

* Crataegus monogyna Hawthorn 4 4
Cryptandra amara Bitter Cryptandra v
Cryptandra propinqua Cryptandra v
Daviesia genistifolia Broom Bitter Pea 4 v
Daviesia latifolia Broad-leaved Bitter Pea v v
Dillwynia sieberi Spiny Parrot Pea v
Grevillea juniperina Juniper-leaved Grevillea v
Hibbertia linearis Guinea Flower v
Hibbertia obtusifolia Guinea Flower v v
Hibbertia riparia Guinea Flower 4 4
Hovea linearis Hovea v
Indigofera australis Hill Indigo v v
Jacksonia scoparia Dogwood v v
Lespedeza juncea subsp. sericea Chinese Lespedeza v
Lissanthe strigosa Peach Heath v v
Maytenus silvestris Narrow-leaved Orangebark v
Melichrus urceolatus Urn Heath v
Olearia viscidula Sticky Daisy Bush v
Phyllanthus virgatus Small Spurge v
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Study

Status  Scientific name Common name site TSR
Pimelea curviflora var. divergens Curved Riceflower v v
Pultenaea microphylla Spreading Bush-Pea v v

* Rosa rubiginosa Sweet Briar v v

o Rubus fruticosus s.I. Blackberry v v
Rubus parvifolius Native Raspberry v v
Vines/climbers
Glycine clandestina Glycine v v
Glycine tabacina Variable Glycine v v
Hardenbergia violacea Purple Twining-Pea v
Mistletoes
Amyema micquelii Mistletoe v
Amyema pendulum Drooping Mistletoe v v
Grasses
Aristida ramosa Purple Wiregrass v v
Aristida vagans Wiregrass v v
Austrodanthonia laevis Wallaby Grass v v
Austrodanthonia racemosa Slender Wallaby Grass L, L,

var. racemosa

Austrodanthonia richardsonii Wallaby Grass v
Austrostipa rudis Tall Speargrass v v
Austrostipa scabra subsp. scabra Rough Speargrass v v
Bothriochloa decipiens Red-leg Grass v
Bothriochloa macra Red-leg Grass v v

* Briza minor Quivering Grass v
Chloris ventricosa Tall Chloris v

* Chloris virgata Feathertop Rhodes Grass v
Cymbopogon refractus Barb-wire Grass 4 4
Cynodon dactylon Couch 4
Dichelachne micrantha Slender Plume Grass v v
Echinopogon caespitosus Hedgehog Grass p p

var. caespitosus

* Eleusine tristachya Goose Grass v
Elymus scaber Wheat Grass v v

* Enneapogon nigricans Niggerheads v

* Eragrostis curvula African Lovegrass v v
Eragrostis leptostachya Small Lovegrass v v
Eragrostis molybdea Lovegrass v v
Lachnagrostis avenaceus Blown Grass v v
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Status  Scientific name Common name S;ﬁgy TSR
Microlaena stipoides var. stipoides Meadow Rice Grass v v
Panicum effusum Hairy Panic v v

* Paspalum dilatatum Paspalum v
Paspalum distichum Water Couch v
Pennisetum allopecuroides Swamp Foxtail v
Poa sieberiana Snow Grass v v

* Setaria gracilis Pigeon Grass v
Sarga leiocladum Native Sorghum v v
Sporobolus creber Slender Rat's Tail Grass v v
Themeda australis Kangaroo Grass v v
Herbs
Acaena ovina Sheep's Burr v

* Acetosella vulgaris Wood Sorrel v 4
Ajuga australis Austral Bugle v

* Anagallis arvensis Scarlet Pimpernell v v
Asperula conferta Woodruff v v

* Aster subulatus Wild Aster v v
Bidens subalternans Greater Beggar's Ticks v
Brachycome nova-anglica New England Brachycome v
Brunoniella australis Blue Trumpet v
Bulbine bulbosa Bulbine Lily v
Calotis cuneifolia Purple Burr-daisy v v
Calotis lappulacea Tangled Burr-daisy v
Carex appressa Tall Sedge v v
Carex breviculmis A Small Sedge v

* Centaurium erythraea Common Centaury v v
Centella asiatica Pennywort v
Centipeda minima Spreading Sneezeweed v
Cheilanthes distans Hairy Mulga Fern v
Cheilanthes sieberi subsp. sieberi Poison Mulga Fern v v
Chrysocephalum apiculatum Clustered Everlasting v v

* Cirsium vulgare Spear Thistle v v

* Conyza bonariensis Flaxleaf Fleabane v v
Craspedia canens Grey Billy-buttons v
Crassula sieberiana Australian Stonecrop v
Cymbonotus lawsonianus Bear's Ear v v
Cynoglossum australe Native forget-me-not v

* Cyperus eragrostis Umbrella Sedge v v
Cyperus gracilis Slender Sedge v v
Cyperus lhotskyanus Sedge v
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Status  Scientific name Common name S;ﬁgy TSR
Cyperus sanguinolentus Sedge v
Cyperus sphaeroideus Sedge v v
Desmodium brachypodum Large Tick-trefoil v v
Desmodium gunnii Tick-trefoll v v
Desmodium varians Slender Tick-trefoil v v
Dianella revoluta var. vinosa Flax Lily v
Dichondra sp. A Kidney Weed v v
Dipodium sp. Hyacinth Orchid v
Diuris chrysantha Donkey Orchid v
Elatine gratioloides Waterwort v
Eleocharis acuta Spikerush v v
Euchiton sphaericus Cudweed 4 v
Fimbristylis dichotoma Common Fringe-sedge v v

* Gamochaeta spicata Spiked Cudweed v v
Geranium solanderi var. solanderi Native Geranium v v
Goodenia hederacea subsp. hederacea Ivy Goodenia v v
Goodenia pinnatifida Goodenia v v
Haloragis heterophylla Raspwort v v
Hydrocotyle laxiflora Stinking pennywort v
Hypericum gramineum Small St. John's Wort 4 v

* Hypochaeris radicata Catsear 4 4
Hypolepis glandulifera Downy Ground-fern 4
Isolepis sp. Small Clubrush v 4
Juncus filicaulis Rush v
Juncus planifolius Broad Rush v
Juncus sp. Rush v v
Juncus usitatus Rush v v

* Lepidium africanum 4
Leptorynchos squamatus Yellow Buttons 4
Lomandra filiformis Slender Mat-rush v v
Lomandra longifolia Spiny Mat-rush v
Mentha diemenica Pennyroyal v v
Opercularia hispida Hairy Stinkweed
Orchid - ground unknown sp, rosette Ivs v
Oxalis exilis Soursob v v

* Paronychia brasiliana Chilean Whitlow Wort v v
Pellaea falcata Sickle Fern v
Persicaria lapathifolia Knotweed v
Persicaria prostrata Spreading Knotweed v v

* Petrorhagia nanteulii v

* Phytolacca octandra Inkweed v
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Status  Scientific name Common name S;ﬁgy TSR
Plantago gaudichaudii Slender Plantain v
* Plantago lanceolata Lamb's Tongue v v
Podolepis sp. Copper Daisy v
* Polygonum aviculare Wireweed 4
Poranthera microphylla A Euphorb v
Ranunculus lappaceus Common Buttercup 4
Ranunculus pumilio Small Buttercup v
Rumex brownii Swamp Dock v v
* Sanguisorba minor Salad Burnet v
Scleranthus biflorus Knawel v
Senecio gunnii A senecio v
Stackhousia monogyna Creamy Candles v v
* Taraxacum officinale Dandelion v
* Trifolium campestre Hop Clover v
* Trifolium repens White Clover 4
Triptilodiscus pygmaeus Small Sunray v
Typha orientalis Broad-leaved Cumbungi v
Urtica incisa Stinging Nettle v v
* Urtica urens Stinging Nettle v
* Verbascum thapsus Great Mullein v
* Verbascum virgatum Green Mullein v
* Verbena bonariensis Purple Top v v
Veronica plebeia Trailing Speedwell v
Viola betonicifolia Native Violet v
Vittadinia muelleri Dissected Fuzzweed v
Vulpia bromoides Squirrel Tail Fescue
Wahlenbergia communis Bluebell v v
i Xanthium spinosum Bathurst Burr v
Aquatic plants
Ottelia ovalifolia Swamp Lily v
Vallisneria gigantea Ribbonweed v
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