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Invitation to make a submission

The Environmental Protection Authority (EPA) invites people to make a submission on the Happy
Valley Titanium Mineral Sand Mine proposal. Both electronic and hard copy submissions are most
welcome.

Bemax Resources Limited (Bemax) proposes to develop, mine and rehabilitate two deposits of
titanium mineral ore along the Whicher Scarp, in the Locality of Gwindinup within the Shire of Capel.
The proposal is adjacent to the existing Gwindinup Titanium Mineral Project.

In accordance with the Environmental Protection Act 1986, an Environmental Review and
Management Programme (ERMP) has been prepared which describes this proposal and its likely
effects on the environment. Most of the information about this proposal is included within the main
ERMP document, which is open for public comment for ten (10) weeks from 3 September 2009,
closing on 12" November 2009.

Additional information about the regional significance of Happy Valley vegetation will be made
available for public review for a minimum of two (2) weeks. The publication of this supplementary
information is planned to coincide with the end of the submission period for the main ERMP
document.

Comments from government agencies and from the public will help the EPA to prepare an assessment
report in which it will make recommendations to government.

Where to get copies of this document

A CD-ROM version of the ERMP will be provided on request free of charge. This includes all draft
management plans, appendices, technical documents and supporting raw technical data. Alternatively
printed copies of the ERMP can be obtained at a cost of $10.00 which includes a CD-ROM version of
appendices and supporting technical documents and raw data. Hard copies of appendices and
technical documents can be obtained at a further cost of $10.

Documents can be obtained by contacting Sheryl Grantham at the BEMAX Bunbury Office:
Koombana Drive, Bunbury , Ph: 97 21 0200

Copies may also be accessed at www.bemax.com.au

Why write a submission?

A submission is a way to provide information, express your opinion and put forward your suggested
course of action — including any alternative approach. It is useful if you indicate any suggestions you
have to improve the proposal.

All submissions received by the EPA will be acknowledged. Submissions will be treated as public
documents unless provided and received in confidence, subject to the requirements of the Freedom of
Information Act 1992, and may be quoted in full or in part in the EPA’s report.

Why not join a group?

If you prefer not to write your own comments, it may be worthwhile joining a group interested in

making a submission on similar issues. Joint submissions may help to reduce the workload of an
individual or group, as well as increase the pool of ideas and information. If you form a small group
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(up to 10 people) please indicate all the names of the participants. If your group is larger, please
indicate how many people your submission represents.

Developing a submission

You may agree or disagree with, or comment on, the general issues discussed in the ERMP or the
specific proposal. It helps if you give reasons for your conclusions, supported by relevant data.

You may make an important contribution by suggesting ways to make the proposal more
environmentally acceptable.

When making comments on specific elements of the ERMP:

e clearly state your point of view;
¢ indicate the source of your information or argument if this is applicable;
® suggest recommendations, safeguards or alternatives.

Points to keep in mind
By keeping the following points in mind, you will make it easier for your submission to be analysed:

e Attempt to list points so that issues raised are clear. A summary of your submission is helpful.
e Refer each point to the appropriate section, chapter or recommendation in the ERMP.

e If you discuss different sections of the ERMP, keep them distinct and separate, so there is no
confusion as to which section you are considering.

e Attach any factual information you may wish to provide and give details of the source.
e Make sure your information is accurate.

Remember to include:

® your name

e address

e date

e whether, and the reason why, you want your submission to be confidential.

Information in submissions will be deemed public information unless a request for confidentiality of
the submission is made in writing and accepted by the EPA.. As a result, a copy of each submission

will be provided to the proponent but the identity of private individual will remain confidential to the
EPA.

The closing date for submissions is: 12/11/09
The EPA prefers submissions to be made electronically using one of the following:

¢ the submission form on the EPA’s website: www.epa.wa.gov.au/submissions/asp
® by email to submission.eia@dec.wa.gov.au

® by email to the officer sue.osborne @dec.wa.gov.au.
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Alternatively, submissions can be:
¢ posted to: Chairman, Environmental Protection Authority, Locked Bag 33, CLOISTERS
SQUARE WA 6850, Attention: (Dr Sue Osborne); or

e delivered to the Environmental Protection Authority, Level 4, the Atrium, 168 St Georges
Terrace, Perth, Attention: (Dr Sue Osborne); or

e faxed, attention Dr Sue Osborne, to (08) 6467 5562.

If you have any questions on how to make a submission, please ring the EPA assessment officer, Dr
Sue Osborne on 6467 5441.

CSA08128 HVERMP FINAL - 13/08/2009






strategen

Environmental Review

Happy Valley Titanium Minerals Project

TABLE OF CONTENTS

1. INTRODUCTION 1
1.1 ABOUT THIS DOCUMENT 1
1.1.1  Purpose and scope 1

1.1.2  Document structure 2

1.2 OVERVIEW 2
1.2.1  Proposal overview 2

1.2.2  Whicher Scarp overview 3

1.2.3 Management overview 3

1.3 ENVIRONMENTAL IMPACT ASSESSMENT PROCESSES 3
1.3.1 WA Environmental assessment process 3

1.3.2 Commonwealth assessment process 4

1.3.3 Relevant legislation 5

1.3.4 Policies 6

1.4 CONSULTATION PROCESS 7
1.4.1 EPA expectations in regards to consultation 7

1.4.2 Consultation undertaken to date 7

1.4.3 Consultation as part of the ERMP process 8

2. ABOUT THE PROPOSAL 17
2.1 THE PROPONENT 17
2.2 LOCATION 17
2.3 JUSTIFICATION FOR THE PROPOSAL 18
2.3.1 Design and management objectives of the Proposal 18

2.3.2 Vegetation clearing requirements and alternatives 19

2.4  PROPOSAL HISTORY 20
2.5 PROPOSAL DETAILS 21
2.5.1 Overview 21

2.5.2 Schedule 21

2.5.3 Workforce 22

2.5.4 Mine process details 22

2.5.5 Rehabilitation 25

2.5.6 Decommissioning 27

2.6 WATER REQUIREMENTS 28

CSA08128 HVERMP FINAL - 13/08/2009



Environmental Review

strategen Happy Valley Titanium Minerals Project
2.6.1 Overview 28

2.6.2 Process description 28

2.6.3 Discharge 29

2.7 INFRASTRUCTURE 29
2.8 HMC TRANSPORTATION 31
3. REGIONAL OVERVIEW 37
3.1 MINING IN THE SOUTH-WEST 37
3.2 CLMATE 37
3.2.1 Climate change 37

3.3  NATURAL AREAS 38
3.3.1 Bioregions 38

3.3.2 Nature conservation areas 38

3.3.3 Conservation recommendations 38

3.4  SURROUNDING LAND-USE 40
3.4.1 State Forest 40

3.4.2 Freehold land 4]

4. LANDFORMS AND SOILS 45
4.1 ASSESSMENT CRITERIA 45
4.1.1 EPA Objective 45

4.1.2 EPA Position statements and guidance 45

4.1.3 Otherrelevant legislation, policies or management objectives 47

4.1.4 Environmental Scoping Document 47

4.1.5 Definitions and concepts 48

4.2 DESCRIPTION OF FACTOR 49
4.2.1 Overview of major landforms and geological features 49

4.2.2 Regional soil-landscape systems 50

4.2.3 Regional geoheritage values 51

4.2.4 Studies by the Proponent 52

4.3 ASSESSMENT OF POTENTIAL IMPACTS, MITIGATION AND RESIDUAL IMPACTS 58
4.3.1 Sources of potential impact 58

43.2 Potentialimpacts to regional soil-landscape systems 58

4.3.3 Potentialimpacts to significant landforms and elements 59

4.3.4 Potentialimpacts to topsoils and subsaoils 59

4.4 LANDFORM AND SOIL MANAGEMENT MEASURES IN DETAIL 61

CSA08128 HVERMP FINAL - 13/08/2009



strategen

Environmental Review

Happy Valley Titanium Minerals Project

4.4.1
442

Infegrated Mining and Rehabilitation Plan

Environmental Management and Monitoring Plan

4.5 PREDICTED ENVIRONMENTAL OUTCOME

4.5.1

Potential residual impacts

5.  VEGETATION AND FLORA

5.1 ASSESSMENT CRITERIA

5.1.1
5.1.2
5.1.3
5.1.4
5.1.5
5.1.6
5.1.7

EPA Objective

EPA Position Statements and Guidance
Other relevant legislation and policies
Other assessment requirements
Environmental Scoping Document
Application of assessment criteria

Definitions and concepts

5.2 EXISTING ENVIRONMENT

5.2.1
5.2.2

Overview of the vegetation and flora of the Whicher Scarp

Studies by the Proponent

53 IMPACT ON BROAD SCALE VEGETATION COMMUNITIES/ASSOCIATIONS, FLORISTIC
COMMUNITY TYPES AND DECLARED RARE AND PRIORITY FLORA

5.3.1
532
533
5.3.4
53.5
5.3.6

5.3.7

Overview

Potential impacts on Forest Ecosystems

Potential impacts on Vegetation Types

Potential impacts on Vegetation Complexes

Potential impact on Threatened Ecological Communities

Potential impacts on Priority Ecological Communities (Preliminary
only)

Potential Impacts on listed flora

5.4 IMPACT ON SITE VEGETATION TYPES AND FLORA

5.4.1
5.4.2
543

Potential impacts on Site Vegetation Types (structural units)
Potential impacts on local vegetation condition

Potential impacts on other significant flora (other than Declared
Rare and Priority Flora)

5.5  SUMMARY OF POTENTIAL IMPACTS AND MANAGEMENT

5.5.1
552

Potential broad/regional scale impacts

Potential local scale impacts

5.6 VEGETATION AND FLORA MANAGEMENT COMMITMENTS IN DETAIL

5.6.1

Mine planning

CSA08128 HVERMP FINAL - 21/08/2009

61
63
63
64

75
75
75
75
77
77
78
80
81
84
84
86

95
95
95
97
97
99

99
104
117
117
118

121
127
127
128
128
128



Environmental Review

strategen Happy Valley Titanium Minerals Project
5.6.2 Integrated Mining and Rehabilitation Plan 129

5.7  PREDICTED ENVIRONMENTAL OUTCOME 131
5.7.1 Potential residual impacts 131

6. FAUNA 155
6.1 ASSESSMENT CRITERIA 155
6.1.1 EPA Objective 155

6.1.2 EPA Position statements and guidance 155

6.1.3 Otherrelevant legislation and policies 156

6.1.4 Other assessment requirements 157

6.1.5 Environmental Scoping Document 158

6.1.6 Application of assessment criteria 159

6.1.7 Definitions and concepts 159

6.2  DESCRIPTION OF FACTOR 161
6.2.1 Overview of habitat characteristics 161

6.2.2 Previous fauna investigations 162

6.2.3 Current investigations 162

6.2.4 Fauna values 164

6.2.5 Significant habitats 168

6.3 ASSESSMENT OF POTENTIAL IMPACTS, MITIGATION AND RESIDUAL IMPACT 170
6.3.1 Sources of potential impact 170

6.3.2 Assessment of potential impacts on significant habitats 172

6.3.3 Assessment of potential impacts on conservation significant taxa 175

6.3.4 Summary of potential impacts and management 185

6.3.5 Cumulative impacts 186

6.4  FAUNA MANAGEMENT MEASURES IN DETAIL 187
6.4.1 Fauna Management Plan 187

6.4.2 Integrated Mining and Rehabilitation Plan 188

6.5  OTHER MATTERS RELEVANT TO THE ASSESSMENT 188
6.6 PREDICTED ENVIRONMENTAL OUTCOME 189
6.6.1 Potential residual impacts 190

7.  WATER RESOURCES 199
7.1 ASSESSMENT CRITERIA 199
7.1.1  EPA objective 199

7.1.2 EPA Position statements and guidance 199

CSA08128 HVERMP FINAL - 13/08/2009



Environmental Review

strategen Happy Valley Titanium Minerals Project
7.1.3 Otherrelevant legislation, policies and guidelines 199

7.1.4 Environmental Scoping Document 200

7.1.5 Definitions and concepts 201

7.2  DESCRIPTION OF FACTOR 202
7.2.1  Surface water resources and uses 202

7.2.2 Groundwater resources and uses 206

7.3 ASSESSMENT OF POTENTIAL IMPACTS, MITIGATION AND RESIDUAL IMPACT 207
7.3.1  Overview of potential impacts to water resources 207

7.4 WATER RESOURCE MANAGEMENT MEASURES IN DETAIL 210
7.4.1  Creek buffers 210

7.4.2 Proposed Water Resources Management Plan 210

7.4.3 Groundwater operating strategy 211

7.5  OTHER MATTERS RELEVANT TO THE ASSESSMENT 211
7.5.1  Potential impacts of climate change 211

7.5.2  Prior performance of the proponent 212

7.6 PREDICTED ENVIRONMENTAL OUTCOME 212
7.6.1  Potential residual impacts 213

8. BIODIVERSITY AND NATURAL AREAS 219
8.1  INTRODUCTION 219
8.2 NATIONAL BIODIVERSITY STRATEGY 219
8.3  ASSESSMENT AGAINST CLEARING PRINCIPLES 220
8.4  POTENTIAL IMPACTS TO SIGNIFICANT NATURAL AREAS 226
8.4.1 Regionalsignificance of the Whicher Scarp 227

8.5  ASSESSMENT AGAINST BIODIVERSITY CONSERVATION PRINCIPLES 227
8.6 ASSESSMENT AGAINST ENVIRONMENTAL PRINCIPLES 227
8.7  PREDICTED ENVIRONMENTAL OUTCOME 227
8.7.1 Potential residual impacts 227

9. NOISE EMISSIONS 233
9.1 ASSESSMENT CRITERIA 233
9.1.1 EPA objective 233

9.1.2 Relevant legislation 233

9.1.3 EPA Policies and guidance 234

9.1.4 Environmental Scoping Document 235

9.1.5 Definitions and concepts 235

CSA08128 HVERMP FINAL - 13/08/2009



Environmental Review

strategen Happy Valley Titanium Minerals Project
9.2 DESCRIPTION OF FACTOR 236
9.2.1 Identification of neighbouring residences 236

9.2.2 Ambient noise levels 236

9.2.3 Community Consultation 236

9.3 ASSESSMENT OF POTENTIAL IMPACTS AND MANAGEMENT CONTROLS 237
9.3.1 Sources of potential impact 237

9.3.2 Results of noise modelling 237

9.3.3 Management of key hazards 242

9.3.4 Cumulative impacts 243

9.4 NOISE MANAGEMENT COMMITMENTS IN DETAIL 244
9.4.1 Noise Management Plan 244

9.4.2 Amenity agreements 245

9.5  OTHER MATTERS RELEVANT TO THE ASSESSMENT 245
9.5.1 Prior performance of the Proponent 245

9.6  PREDICTED ENVIRONMENTAL OUTCOME 246
9.6.1 Residual risk 247

10. MINOR FACTORS 259
10.1  ABORIGINAL HERITAGE 259
10.1.1 Assessment criteria 259
10.1.2 Description of factor 260
10.1.3 Assessment of potential impacts and mitigation 260

10.2 AR QUALITY AND GREENHOUSE EMISSIONS 262
10.2.1 Assessment criteria 262
10.2.2 Description of factor 264
10.2.3 Assessment of potential impacts and mitigation 266

10.3 RADIATION 269
10.3.1 Assessment criteria 269
10.3.2 Description of factor 270
10.3.3 Assessment of potential impacts and mitigation 271

10.4  VISUAL AMENITY 272
10.4.1 Assessment criteria 272
10.4.2 Description of factor 273
10.4.3 Assessment of potential impacts and mitigation 275

10.5 RECREATION AND PUBLIC SAFETY 278

10.5.1 Assessment criteria

CSA08128 HVERMP FINAL - 13/08/2009

278



strategen

Environmental Review

Happy Valley Titanium Minerals Project

10.5.2 Description of factor

11. PROPOSED ENVIRONMENTAL OFFSETS

11.1

INTRODUCTION

11.2  ABOUT ENVIRONMENTAL OFFSETS

11.3

11.2.1 State Government process

11.2.2 Australian Government process
PROPOSED OFFSET PACKAGE

11.3.1 Type and value of environmental assets
11.3.2 Summary of potential significant impacts
11.3.3 Summary of mitigation measures

11.3.4 Residual impacts before applying offsets
11.3.5 Proposed offsets

11.4 PREDICTED ENVIRONMENTAL OUTCOME

12. OVERVIEW AND CONCLUSION

12.1

OVERVIEW

12.2 CONCLUSION

13. REFERENCES AND BIBLIOGRAPHY

SUPPORTING DOCUMENTS

Table 2-1
Table 2-2
Table 2-3
Table 2-4
Table 4-1
Table 4-2
Table 4-3

Table 4-4
Table 5-1

Table 5-2

LIST OF TABLES

Tenement and cadastral details of the Proposal

Assessment of out-of-pit clearing requirements

Summary of proposal characteristics

Environmental Disturbance Footprint

Soil-Landscape mapping units relevant to the Proposal (DAWA 2003)
Dominant soil types of project area

Relative impact (extent) on the three landform-soil subsystems (from
DAFW A 2006)

EIA Summary table - Landforms and Sail

Mapped extents of Happy Valley Site Vegetation Types (includes
targeted areas outside of the Happy Valley tenements)

Site Vegetation Types - Happy Valley

CSA08128 HVERMP FINAL - 13/08/2009

278

283
283
283
283
284
285
285
286
286
286
287
288

293
293
293

301

13-313

18
19
32
32
50
54

59
65

21
92



Environmental Review

strategen Happy Valley Titanium Minerals Project
Table 5-3 Weeds recorded by Bennett (2006), and classified according fo CALM

(1999) 94
Table 5-4 Reservation level of the Jarrah Blackwood Plateau forest ecosystem

within the RFA area 96
Table 5-5 Impacts of the Proposal on the extent of vegetation associations

(DAFWA 2006) 97
Table 5-6 Area remaining and reservation targets of the EPA for the 4 vegetation

complexes within the Proposal site 98
Table 5-7 Description of Whicher PECs and relevance to Happy Valley 100
Table 5-8 Consideration of the importance of the Happy Valley (HV) population of

Daviesia elongata subsp. elongata and habitat (derived from DEH

20060q) 106
Table 5-9 Assessment of significance of potential impact: Daviesia elongata subsp.

elongata (Vulnerable) 108
Table 5-10 Priority flora potentially in Happy Valley proposed footprint (see footnote

on risk ranking) 109
Table 5-11 Significant flora species (as listed by Keighery et al. 2008) that have been

recorded in Happy Valley studies 123
Table 5-12 Outline of the Proponent's commitments aimed at reducing, mitigating

and/or offsetting impacts to vegetation communities and flora 133
Table 6-1 Summary of legal considerations and information requirements of the

key governing Acts and guidelines 157
Table 6-2 Conservation rankings of fauna listed under various legislation and/or

policies, relevant to the Proposal 161
Table 6-3 Potential SRE recorded in site surveys, and habitat requirements 168
Table 6-4 Fauna management and rehabilitation history of Bemax Resources 189
Table 6-5 EIA Summary table - Fauna 192
Table 7-1 Happy Valley Project Area catchment assessment 202
Table 7-2 Foreshore assessment grades used by GeoCatch 2004, after Penn and

Scott 1995 204
Table 7-3 EIA Summary table — Water Resources 214
Table 8-1 Summary of preliminary assessment against vegetation clearing

principles 226
Table 8-2 Preliminary assessment against EPA clearing considerations (EPA 2000b) 229
Table 8-3 Assessment of the significance of the Proposal against the criteria of EPA

(2006c) 230
Table 8-4 Preliminary assessment against Principles of biodiversity conservation 231
Table 8-5 Preliminary assessment against Principles of environmental protection

(from EPA 2007b and 2004b) 232
Table 9-1 Prescribed noise limits (from Environmental Protection (Noise) Regulations

1997) 234

CSA08128 HVERMP FINAL - 13/08/2009



Environmental Review

strategen Happy Valley Titanium Minerals Project
Table 9-2 Prescribed penalties for noise characteristics (from Environmental

Protection (Noise) Regulations 1997) 234
Table 9-3 Background noise levels near Residence 2. 236
Table 9-4 Case studies regarding tonal characteristics of noise emissions, WA. 239
Table 9-5 Residential Influencing Factors and Assigned Levels (values in brackets

have no penalty for tonality) 240
Table 9-6 Predicted worst case noise levels at private residences, including 5 dB(A)

penalty for fonality. 241
Table 9-7 EIA Summary table — Noise emissions 248
Table 10-1. Kwinana EPP Ambient air quality standards and ambient air quality

limits — total suspended particulates 263
Table 10-2 Annual Net Scope 1 and 2 Emissions of CO2-e for the Happy Valley

project 265
Table 10-3 Summary of radiation considerations in EPA Bulletins for mineral sand

mining proposals in the last 6 years 271
Table 10-4 Sensitivity level criteria - source (Cleary 2007) 275
Table 10-5 Summary of key receptor locations and potential sensitivity levels 276
Table 10-6 EIA Summary table — Minor factors 279
Table 11-1 Summary of proposed environmental offsets package 289
Table 12-1 Overview of the assessment of relevant environmental factors against

EPA objectives 294

LIST OF FIGURES

Figure 1-1 Location of the proposed mining operations 11
Figure 1-2 Aerial photograph of the proposal, showing mine layout and tenement

boundaries 12
Figure 1-3 Detail of Happy Valley North (HVN) proposal 13
Figure 1-4 Detail of Happy Valley South (HVS) proposal 14
Figure 1-5 EPA environmental assessment process for ERMP (from EPA 2002a) 15
Figure 1-6 EPBC Act assessment process (from EPBC Act web site) 16
Figure 2-1 Proposal as presented in the 1999 CER 33
Figure 2-2 Overview of the mining and separation process 34
Figure 2-3 Typical mining infrastructure 35
Figure 2-4 Happy Valley HMC haulage route opftions 36
Figure 3-1 Mineral Sands deposits along Whicher Scarp (from Baxter 1977) 42

CSA08128 HVERMP FINAL - 13/08/2009



Environmental Review

strategen Happy Valley Titanium Minerals Project
Figure 3-2 Bioregion map of the proposal areq, also showing State Forest areas,

including Argyle State Forest, and nature conservation areas 43
Figure 4-1 Soil-landscape units (DAFWA 2003) of the northwestern Whicher Scarp 66
Figure 4-2 Local soil landscape mapping (ESM 1999) and soil sampling sites 67
Figure 4-3 Pre mining soil units 68
Figure 4-4 Distribution of gravelly surface sands — study area 69
Figure 4-5 Key landscape features 70
Figure 4-6 Conceptualised soil profiles for key landform areas with void 71
Figure 4-7 Yellow sand unit: above laterite (left) abd below laterite (right) 72
Figure 4-8 Interpolated cross-sections of the Happy Valley north orebody with veg

units 73
Figure 4-9 Interpolated cross-sections of the Happy Valley south orebody with veg

units 74
Figure 5-1 Location and grouping of quadrats established by Bennett and Brearley

2005 - 2007 (Bennett 2006, 2007) 135
Figure 5-2 Map of site vegetation types, as developed by Bemax (2008) and

amended by Smith (2008b) 136
Figure 5-3 Vegetation condition of the study area 137
Figure 5-4 Phytophthora cinnamomi occurrence (Glevan 2008) 138
Figure 5-5 Vegetation complexes of the Proposal area 139
Figure 5-6 Distribution along the Whicher Scarp of quadrats belonging to listed

Priority Ecological Community 1A (from Gibson et al 1994 and Keighery

et al 2008) 140
Figure 5-7 Distribution within the Happy Valley tenements of quadrats comparable

to listed Priority Ecological Community TA (Griffin 2008) 141
Figure 5-8 Distribution along the Whicher Scarp of quadrats belonging to listed

Priority Ecological Community 21b (from Gibson et al 1994 and Keighery

et al 2008) 142
Figure 5-9 Distribution within the Happy Valley tenements of quadrats comparable

to listed Priority Ecological Community 21b (Griffin 2008) 143
Figure 5-10 Distribution along Whicher Scarp of quadrats belonging to listed Priority

Ecological Community Al (from Keighery et al. 2008) 144
Figure 5-11 Distribution within the Happy Valley tenements of quadrats comparable

in some way to the listed Priority Ecological Community Al (Griffin 2008) 145
Figure 5-12 Areas inferred as C2 Community type by Ekologica (2009) 146
Figure 5-13 Distribution along the Whicher Scarp of quadrats belonging to listed

Priority Ecological Community C2 (from Gibson et al 1994 and Keighery

et al 2008) 147
Figure 5-14 Distribution within the Happy Valley tenements of quadrats comparable

to listed to Priority Ecological Community C2 (Griffin 2008) 148

CSA08128 HVERMP FINAL - 13/08/2009



Environmental Review

strategen Happy Valley Titanium Minerals Project
Figure 5-15 Areas inferred as C2 community type by Ekologica (2009) 149
Figure 5-16 Daviesia elongata subsp. elongata 150
Figure 5-17 Locations of DRF taxa Daviesia elongata subsp. elongata(Bennett 2004,

2006, 2007) 151
Figure 5-18 Known location of Daviesia elongata subsp elongata 152
Figure 5-19 Recorded locations of Priority flora at Happy Valley 153
Figure 6-1 Regional search areas (Desktop) 194
Figure 6-2 Location of fauna sample sites (all surveys) 195
Figure 6-3 Locations and density of potential tree hollows (Bamford and Wilcox

2004) 196
Figure 6-4 Locally significant fauna habitats (Bancroft and Bamford 2008) 197
Figure 6-5 Regionally significant fauna habitats (Bancroft and Bamford 2008) 198
Figure 7-1 Local watercourses and sub-catchment boundaries for the Proposal

area 215
Figure 7-2 Groundwater investigation points 216
Figure 7-3 Location of stream observation points 217
Figure 7-4 Other groundwater users within 2 km of the Proposal 218
Figure 9-1 Location of sensitive premises relative to the project 250
Figure 9-2 Topography of Happy Valley area 251
Figure 9-3 Proposed operations schedule for Happy Valley North 252
Figure 9-4 Location of acoustic barriers - Happy Valley North 253
Figure 9-5 Scenario 1 254
Figure 9-6 Scenario 2 255
Figure 9-7 Scenario 3 256
Figure 9-8 Scenario 4 257
Figure 9-9 Scenario 5 258
Figure 10-1 Locations of registered sites under the Aboriginal Heritage Act 1972 280
Figure 10-2 Landscape character units of the Proposal area and surrounds 281
Figure 10-3 Sensitive receptor locations 282
Figure 11-1 Proposed vegetation (direct) offsets 291

LIST OF APPENDICES

Supporting documents

CSA08128 HVERMP FINAL - 13/08/2009



Environmental Review

strategen Happy Valley Titanium Minerals Project

CSA08128 HVERMP FINAL - 13/08/2009





